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1.  INTRODUCTION 


The MIT Design Standards describe MIT’s expectations for new construction and renovation 
projects and have been developed for use by architects, landscape architects, engineers, 
contractors and equipment vendors working with MIT, and by MIT construction project 
managers, to ensure that design and construction professionals adhere to the Standards. The 
Standards are intended to assist project teams with maintaining consistency with existing Institute 
facilities, systems, equipment, and maintenance practices.  


The MIT Design Standards are organized into two major categories: Thematic Folders and 
Specification Divisions. The Thematic Folders include topics grouped by content (i.e., lab design, 
residences, sustainability). The Specification Divisions include topics organized by work results 
(i.e., fire protection, HVAC, electrical, utilities). 


MIT periodically updates these Standards. We appreciate your feedback. Email comments to the 
Design Standards team at DoF-designstandards@MIT.edu. 


 


How to use the MIT Design Standards: 


Your agreement for services with MIT requires compliance with the MIT Design Standards. 
Review the content of the MIT Design Standards with the requirements of your project prior to 
the start of design. Discuss and verify compliance with your MIT Project Manager throughout the 
design and construction process.   


Revisions from the previous 2018 issue, incorporated into the 2022 Edition of the MIT Design 
Standards, are typically marked with a bar in the right margin adjacent to the text. 


MIT Design Standards - Copyright 2018-2022. All Rights Reserved. (8/1/22) 
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2.  LIST OF THEMATIC FOLDERS 


Thematic Folders include topics grouped by subject matter. 


T01 - INTRODUCTION 
T02 - AUDIOVISUAL SYSTEMS 
T03 - BIM AND CAD DRAWING STANDARDS 
T04 - BIM EXECUTION PLAN 
T05 - CHILD CARE CENTERS 
T06 - CLASSROOMS AND LECTURE HALLS  
T07 - COMMISSIONING  
T08 - ENVIRONMENT, HEALTH AND SAFETY (EHS)  
T09 - HISTORIC PRESERVATION AND ICONIC ARCHITECTURE 
T10 - LAB DESIGN 
T11 - LAND SURVEY 
T12 - LANDSCAPE AND SITE 
T13 - MECHANICAL AND ELECTRICAL ROOMS 
T14 - PROJECT TURNOVER PROGRAM 
T15 - RESIDENCES 
T16 - RESTROOMS AND CUSTODIAL CLOSETS 
T17 - SIGNAGE 
T18 - SPACE ACCOUNTING GUIDELINES 
T19 - SUSTAINABILITY  
T20 - CAMPUS SAFETY AND SECURITY SYSTEMS 
 
3.  LIST OF SPECIFICATION DIVISIONS 


Specification Divisions include topics groups by Work Results using MasterFormat numbering. 


DIVISION 00 - PROCUREMENT REQUIREMENTS 
DIVISION 01 - GENERAL REQUIREMENTS 
DIVISION 02 - EXISTING CONDITIONS 
DIVISION 03 - CONCRETE 
DIVISION 04 - MASONRY 
DIVISION 05 - METALS 
DIVISION 06 - WOOD, PLASTICS, AND COMPOSITES 
DIVISION 07 - THERMAL AND MOISTURE PROTECTION 
DIVISION 08 - OPENINGS 
DIVISION 09 - FINISHES 
DIVISION 10 - SPECIALTIES 
DIVISION 11 - EQUIPMENT 
DIVISION 12 - FURNISHINGS 
DIVISION 13 - SPECIAL CONSTRUCTION 
DIVISION 14 - CONVEYING SYSTEMS 
DIVISION 21 - FIRE PROTECTION 
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DIVISION 22 - PLUMBING 
DIVISION 23 - HVAC 
DIVISION 25 - INTEGRATED AUTOMATION 
DIVISION 26 - ELECTRICAL 
DIVISION 27 - COMMUNICATIONS 
DIVISION 28 - FIRE ALARM 
DIVISION 31 - EARTHWORK 
DIVISION 32 - EXTERIOR IMPROVEMENTS 
DIVISION 33 - UTILITIES 
 
 
4.  DEPARTMENTAL POINTS OF CONTACT  


The Office of the Vice President for Campus Services and Stewardship (VPCSS) includes the 
majority of the MIT departmental points of contact that may be engaged during a project. Other 
departments beyond those within VPCSS include the Office of the Associate Provost, 
Information Systems & Technology, and users from across MIT’s departments, labs, Centers and 
Institutes (DLCI). 


The MIT project team will be defined at the beginning of the project and will be led by the MIT 
Project Manager (PM). The team will typically include a representative of the client or user group 
as well as representatives from Campus Construction, Engineering & Energy Management, the 
Office of Campus Planning, Environment, Health and Safety, and Information Systems and 
Technology. As necessary, representatives from other groups will be part of the project team or 
engaged throughout the project as needed. All communications required for a project will be 
coordinated through the MIT Project Manager. 


4.1 Department of Facilities 


The Department of Facilities consists of three related organizations that serve to develop, renew 
and maintain MIT’s physical assets, including Campus Construction, Facilities Operations and 
Finance and Administration. 


Campus Construction: 


Project Management within Campus Construction provides project delivery services for projects 
ranging from new buildings and space changes to lab renovations and infrastructure renewal. 
Capital Projects provides overall management for projects with an estimated cost of over $5 
million. The teams within Renovations, Systems Renewal and Special Projects manage space 
change renovations, infrastructure renewal and unique projects under $5 million. For most 
projects, a member of one of these groups serves as the MIT Project Manager.  


Systems Performance and Turnover (SPT) is responsible for the commissioning and testing of all 
building systems prior to turning them over to Repair and Maintenance. This group is also 
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responsible for executing MIT’s energy projects, once the projects have been defined by the 
Engineering and Energy Management group. In addition, SPT supports and maintains the 
Efficiency Forward Program, a collaboration with Eversource. 


Facilities Operation: 


Facilities Operations encompasses three units responsible for the operations of the physical 
campus.  


Campus Services and Maintenance is the backbone of the physical plant, supporting MIT’s 
systems and buildings with a range of services that includes preventative maintenance, routine 
and emergency repairs, in-house engineering, and safety measures. On occasion, representatives 
from these groups will be on the MIT project team.   


The Engineering and Energy Management Group (previously Facilities Engineering) provides the 
technical subject matter expertise required for all of MIT’s built assets. This group also advises 
project managers who execute renovation and expansion projects as well as provides guidance to 
and review of the design work of outside engineers. The engineering staff includes professionals 
from electrical, HVAC, plumbing, fire alarm, and fire protection. A representative from each of 
the professional disciplines will typically be on the MIT project team. The Program Manager of 
Energy Efficiency is also part of the group and provides leadership and guidance on most energy 
initiatives on campus.  


The Utilities Group plans for MIT’s future utility needs and operates the Central Utilities Plant 
(CUP).  Most buildings on the MIT campus are served by this central system. A representative of 
the Utilities Group will attend those meetings that relate to connection to the utility system. 


Finance and Administration: 


The Finance and Administration group provides a range of administrative functions for the 
Department of Facilities and VPCSS including budgeting, procurement and contracts, finance and 
accounting, as well as information technology services and business analytics.   


4.2 Office of Campus Planning / Facility Information Systems 


The Office of Campus Planning (OCP) supports the MIT mission by serving as stewards of the 
evolving physical campus and providing services that guide and inform campus strategy and 
transformation. Project related services include capital and space planning, capital project 
development, architect selection, design review, as well as permitting support. A representative 
from Campus Planning will be involved in many projects and will be the lead Project Manager 
during the early project stages that include feasibility studies, programming and concept design.  


The Facility Information Systems (FIS) team within OCP provides space accounting, archiving, 
mapping and signage support. This group administers the Design Standards for BIM and CAD, 
land surveys and space accounting, maintains the archive of construction documents, assigns 
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room numbers, and supports project signage needs. The group is involved over the life of a 
project, and is heavily involved in the close-out process for all construction projects at MIT.   


4.3 Environment, Health and Safety (EHS) 


MIT's Environment, Health, and Safety Office (EHS) is responsible for the deployment of 
resources that reduce the environmental impact of MIT's work, operations and facilities, and for 
ensuring the health and safety of MIT’s community members and neighbors. EHS is also 
responsible for legal compliance and reporting with respect to all Federal and state environmental 
laws. An EHS team member will be part of most project teams.   


4.4 Office of Sustainability 


MIT’s Office of Sustainability works as a catalyst to ensure the integration of sustainability 
principles across all the operational units of the Institute. A representative of the office may be 
involved in larger projects.   


4.5 Information Systems and Technology (IS&T) 


Information Systems and Technology (IS&T) is MIT's central information technology (IT) 
organization, tasked with providing modern, efficient, and cost-effective IT systems to the entire 
MIT community. Most projects will impact the IS&T infrastructure in some manner and IS&T 
will therefore be represented by a staff member as part of the MIT project team.   


4.6 Associate Provost for Space 


The Associate Provost for Space assists the Provost in academic administration, with primary 
responsibilities for space planning, space assignment and prioritizing renovations. Design 
professionals may interact with a representative of the Associate Provost’s office as part of a 
project team or indirectly through the MIT Project Manager.   


5.  MIT UNDERWRITER 


MIT’s Underwriter is FM Global which has design and product requirements that must be 
adhered to.  These requirements often exceed the requirements of the NFPA and Building Codes.  
FM Global now posts all of its data sheets online at www.fmglobaldatasheets.com.  The 
appropriate FM Global data sheets must be reviewed during the schematic and design 
development phases of a project to ensure requirements for a particular project are incorporated 
into the design.  The project's engineering design professional must submit the basis of design, 
working drawings and relevant calculations for review and approval of the FM loss prevention 
consultant in addition to review by MIT.  Further and of important note, all MIT facility designs 
are reviewed by FM Global for acceptance and/or comment. 
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6.  DISCLAIMER 


Information in the MIT Design Standards (the “Standards”) is based on the collective experience 
of the MIT contributors. It is to be considered an evolving set of standards and is offered for the 
user’s consideration and evaluation for individual projects prior to use. MIT does not warrant the 
suitability of the Standards for every project and reserves the right to amend the content at any 
time. 


No statement, recommendation, or suggestion is intended for any use which would infringe any 
patent or copyright. These documents must be used in conjunction with the current MIT Contract 
Documents and General Conditions for Construction. In addition, it is intended that the content of 
the MIT Design Standards complies with applicable Federal, State and local codes and 
regulations, and industry publications including ASHRAE Guidebooks, OSHA Regulations, 
Factory Mutual recommendations, and applicable NFPA codes and standards. When applicable 
codes and/or regulations are at variance with the MIT Design Standards or each other, the user’s 
compliance with the more stringent requirement or standard will be expected.   


MIT makes no endorsement, representation or warranty hereunder, express or implied, that the 
MIT Design Standards are complete, accurate, error-free, fit for a particular purpose, nor that they 
will not infringe upon the intellectual property rights of a third party, with respect to information 
included, or the materials, products, systems or applications to which the information refers in the 
Standards. Inclusion of manufacturer names is not intended as an endorsement of any 
manufacturer or of their products. In no event shall MIT be liable for, and the user accepts all 
risks resulting in, any damages (direct, consequential, special, or otherwise), claims, costs, or loss 
of profits incurred by the user or any third party in connection with, or arising out of, the use, 
distribution, alteration, or retention of the MIT Design Standards. The MIT Design Standards are 
not intended for use for non-MIT projects, nor as contract drawings or specifications. 


END OF DOCUMENT 
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1. MIT AUDIOVISUAL SYSTEM DESIGN STANDARDS  


1.1 Introduction 


Audiovisual (AV) systems are integral to many aspects of MIT, from classrooms, to conference 
rooms and performance spaces.  Through advance planning and design activities, MIT 
Audiovisual Services can engineer systems that meet the needs of the end users and provide a 
quality experience for all program participants.  An AV system should be designed with end-
users as part of the facility design process to assure that all electrical, architectural and design 
criteria are included and considered.  Advance planning of AV systems is key to a successful 
system and seamless integration into the room environment. 


1.2 Audiovisual Design and Installation Standards 


Audiovisual design and installation practices shall comply with the following standards issued by 
AVIXA (Audiovisual and Integrated Experience Association) and ANSI/INFOCOMM: 


1. INFOCOMM 2014 - AV/IT Infrastructure Guidelines for Higher Education.   
2. AVIXA A102.01:2017 - Audio Coverage Uniformity in Listener Areas. 
3. AVIXA F501.01:2015 - Cable Labeling for Audiovisual Systems. 
4. AVIXA V202.01:2016 - Display Image Size for 2D Content in Audiovisual Systems. 
5. ANSI-J-STD-710 - 2015 - Audio, Video and Control Architectural Drawing Symbols 


Standard. 
6. ANSI/INFOCOMM 2M-2010 - Standard Guide for Audiovisual Systems Design and 


Coordination Processes. 
7. ANSI/INFOCOMM 3M-2011 - Projected Image System Contrast Ration. 
8. ANSI/INFOCOMM 4:2012 - Audiovisual Systems Energy Management. 
9. ANSI-INFOCOMM 10:2013 - Audiovisual Systems Performance Verifications.   


Refer to Appendix A for the MIT Supported Audiovisual Equipment Policy (4/21) which 
includes the Supported/Serviceable Equipment List, Unsupported Equipment Announcement 
Period, Options for Unsupported Equipment, Common List of Unsupported Items and Approved 
Manufacturers. 
 


1.3 Audiovisual Control Booths and Closets 


In some classrooms, lecture halls and conference rooms, an AV equipment booth or closet is 
required to support the programmatic needs of the room.  The following criteria should be used to 
guide the design process: 
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1. Regardless of equipment location, AV systems typically require specialized racks to 
secure the equipment.  The required brand of AV equipment racks is provided by the 
following manufacturer who provides rack systems that can be configured in a wide 
variety of ways, depending on the program and architectural demands of the room.   


a. Middle Atlantic http://www.middleatlantic.com/products/racks-enclosures.aspx.  


2. A detailed AV design is required to properly configure the racks needed for the system in 
advance of final architectural planning.  In some cases, in-wall or above ceiling storage 
systems may be needed or desired.  Middle Atlantic and other manufacturers provide 
solutions for non-traditional AV rack systems. 


3. For rooms where AV equipment can be stored in an under counter height credenza, the 
space allocated for an AV rack shall be a minimum 24 inch wide and 24 inch deep.  
Depending on the AV system design complexity, more than one rack may be needed.  
The rack(s) should be accessible by the means of casters, silicone sliding strips on the 
base of the rack, or a slide-out rail system where the base of the rack is secured to the 
inside of the cabinet. 


4. If the AV rack is mounted under a credenza countertop, the counter shall have cable pass 
through capabilities by use of grommets or slots as required by the system operation 
needs. 


5. If the countertop is to be used for end-user devices (laptops, tablets, etc.) the placement of 
duplex electrical outlets and network connection points should be considered along the 
wall above the countertop. 


6. If an AV equipment closet is planned for the space, the closet dimensions shall be at 
minimum 36 inch wide by 36 inch deep.  The rack should be able to be pulled out of the 
closet and into the hallway/classroom by means of casters on the base of the rack.  
Appropriate cable service lengths must be provided to enable the rack to be pulled out for 
service. 


7. For any AV equipment locations (credenza, AV rack closet or projection booth), proper 
cooling in the space should be considered depending on the system components planned.  
A heat load calculation shall be performed by the AV designer/consultant to enable 
proper cooling for the space.  In some cases, passive cooling may be sufficient, but in 
other areas, a dedicated cooling system (or separate AV space zone) should be provided 
to prevent damage to electronics from heat generated by the AV system components. 


8. Access to AV closets, cabinets, rack rooms, and booths controlled by system owners 
should be equipped with MIT standard Schlage locks and door hardware.  It is preferred 
that AV cabinets and doors be equipped with the standard FA6 key and lockset.  
Lightweight cabinet locks are not approved for AV equipment storage locations. 


9. In renovation or new construction, a card reader access to the AV room should be 
provided, along with the lockset. 


10. Lighting in projection booths or closets should be operated independently of the lighting 
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system for the room.  Fully dimmable down lights shall be provided over work areas.  
Indirect dimmable florescent lights shall also be provided in the ceiling grid system, 
where applicable. 


1.4 Electrical Power Requirements for AV Equipment 


To properly specify the electrical needs for an AV system, a full AV system design must be 
completed with input from the system owner, end users and AV system designers.  Depending on 
the complexity of the overall project, an electrical engineer may be required to specify the proper 
electrical power requirements for the AV system.   


This is especially true for full renovations or new construction projects.  This design must be 
done in advance of the final room design and pricing by general contractors to prevent change 
orders related to AV system requirements. 


1. Dedicated circuits must be provided for any outlets that will connect to the AV system. 
This includes AV rack power, video displays (projectors and flat panels), end-user device 
connection locations (power outlets for laptops, tablets or other portable devices).  These 
input locations may be spread around the room and final locations must be determined 
with the end-users, AV designer, architect and electrical engineer. 


2. All AV related power circuits must be on the same electrical phase to reduce the potential 
of audio and video interference developing in the AV system.  This is evident in 60 Hz 
audio buzz in the sound system or rolling dark bands in video displays. 


3. Isolated grounds are not required for AV equipment. 
4. Electrical outlet quantities are dependent upon the size of the AV system.   In general, a 


quad outlet is required for each AV rack in a closet or credenza location.  Each quad 
outlet shall be rated at 20 amp and on a separate circuit, unless otherwise specified. 


5. At video display locations, a duplex outlet is required at minimum.  Depending on the 
system components, a quad outlet is often desired to power peripheral devices that are 
stored behind the display.   


6. Ceiling mounted outlets shall be accessible at below ceiling level, either in a ceiling 
mounting system or outlet integrated into the ceiling. 


1.5 Third Party Systems: Integration of Fire Alarm, Lighting Control and 
Window Shades 


1. To assure building code compliance AV systems with amplified audio require a 
connection to the building fire alarm system.  Electrical engineers must design the fire 
alarm system with a connection to the AV system to enable a N/C (normally closed) dry 
contact closure from the fire alarm system.  Once the AV system receives this signal, it 
will turn off the amplified audio. These details shall be shown on the electrical drawings 
for the project and noted that a connection to the AV system is required.  This is a 
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minimum required by code. Please confirm any additional AV system functions with 
MIT Fire Safety Engineer. 


2. Where applicable, a connection to the Lutron room lighting system shall be provided to 
the AV control system.  The electrical engineers, in conjunction with the lighting 
designer and electrical contractor, are responsible to specify, provide and wire the 
appropriate lighting system interface to the AV control system as part of their scope.  In 
addition, the Lutron integration codes shall be provided to the Crestron AV system 
programmer to enable the appropriate scene control through the AV system. 


3. Location of the Lutron scene-setting controller shall be in the AV booth or in another 
secure location within the room that will enable scenes to be changed while monitoring 
the room lighting.  


4. Where applicable, a connection to the window shade system shall be provided to the 
AV control system.  The electrical engineers, in conjunction with the shade designer 
and electrical contractor, are responsible to specify, provide and wire the appropriate 
shade system interface to the AV control system as part of their scope.  In addition, any 
control codes or addresses for the shades shall be provided to the Crestron AV system 
programmer to enable the appropriate scene control through the AV system. 


1.6 Conduit and Cable Pathways for AV Equipment 


To properly connect AV system components together, proper wiring infrastructure should be 
provided.  In the case of new or renovation construction, metal conduit must be used from point 
to point (ex. from an AV rack closet to speaker, microphone and display locations).   


1. Conduits shall be sized appropriately to avoid over filling, based on National Electrical Code 
requirements. 


2. Flexible conduit, whether metal or plastic, is not approved. 
3. Conduit is required above any ceiling spaces that are not accessible after construction to 


enable expansion in the future. 
4. Conduit riser diagrams shall be developed by the AV designer/consultant and included on the 


electrical drawings for construction. 
5. Conduit must be used for microphone or speaker wiring, to protect them from electro-


magnetic interference, hums and buzzes in the audio systems.  Other system wiring may also 
require conduit for similar reasons. 


6. At a minimum, 1 inch diameter conduit should be provided for small systems.  A series of 1-
1/2 inch or larger diameter conduits may be required for more complex systems.   


7. AV system wiring should not share conduit with other low voltage services, without prior 
consent from both MIT Audiovisual Services and the other responsible party. For example, 
consent from MIT Audiovisual Services as well as MIT IS&T would be required for AV and 
networking cabling to be run in the same conduit or share structured cabling pathways 


8. All conduits shall be provided with pull strings to enable cable pulls. 
9. In some cases, conduits can be run up walls of a space and stub up above the ceiling if the 
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room ceiling is accessible, usually with a ceiling grid system.  Stub-up conduit shall have 
plastic bushings placed on them to prevent cables from being damaged. 


10. In more basic AV systems, typically in offices or small conference rooms, the use of “ring 
and string” approaches to AV wiring is sufficient or even preferred.  This method uses an 
electrical mud ring device that allows the inserting of AV connection devices.  A variety of 
manufacturers make options that can be considered.    


11. If in-wall boxes are to be provided for AV connection points, they should be specified to be 2 
1/8” deep, or more, to allow adequate space for AV devices.  The AV design process will 
determine the proper depth of the box based on the device planned. 


12. If custom stainless-steel plates are used, the conduit runs for these custom plate locations are 
stubbed and bushed behind the wall without a back-box.  The low voltage devices secure to 
the back of the plate on the provided threaded stud and the plate is secured to the wall, either 
screwed into the millwork or anchored into the drywall.  Plates should be designed to fit flush 
to the wall. Please coordinate exact cut-out size and location with AV integrator to ensure 
proper fit and placement. 


13. In plenum ceilings, the use of plenum rated low voltage AV cabling is specified.  Cable 
suspension J-hooks can be used similar to: 


a. Datacomm J-Hooks https://www.platt.com/platt-electric-supply/Datacomm-Its-Wide-
J-Hooks-Angle-Bracket-Hammer-On-Or-Screw-Assembly/Erico-
Caddy/CAT32HP/product.aspx?zpid=742841. 
 


 
2. DISPLAY SYSTEMS  


Display technologies are updated on a regular basis.  The AV system design process will help 
determine the correct display technology for each location. 


The lowest supported resolution on campus is 1080p.  Systems should be designed with the 
infrastructure to handle 4K resolution content or greater.   


2.1 Projection Technology 


Recent developments in laser based light sources for projectors make these an attractive option 
over the traditional lamp-based projectors commonly used in the past.  There are no lamps to 
purchase during the life of the projectors (rated at 20, 000 hours) and no hazardous mercury-
based lamps for disposal.  As laser projectors continue to improve and gain a larger market share 
of the projector industry, they will be specified in increasing numbers for projects at MIT. 


Laser projectors are currently being recommended and installed in a variety of locations at MIT.  
These projectors range in price from under $2,000-40,000, depending on the brightness, lenses 
and capabilities of each display.  
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Refer to Appendix A for the MIT Supported Audiovisual Equipment Policy (4/21) which 
includes the Supported/Serviceable Equipment List, Unsupported Equipment Announcement 
Period, Options for Unsupported Equipment, Common List of Unsupported Items and Approved 
Manufacturers. 


2.2 Projection Screen Systems 


1. For systems that require projection screens, MIT has used Da-lite and Stewart Filmscreen 
solutions.   


2. Projection screen aspect ratio shall be 16:9 for most applications.   
3. For most flat floor classroom and conference room environments that call for a wall or 


ceiling mounted screen, the Da-Lite Contour Electrol is preferred. 
4. For ceiling recessed screens, the Da-Lite Advantage Electrol is preferred.  The Advantage 


line of screens allow for recessing in either drop or hard ceiling systems, with the ability 
to install the screen housing during the rough-in phase of construction, followed by the 
screen fabric and motor once the room is in a cleaner condition. 


5. In most classrooms and lecture halls, tab-tensioned screens are not used.  However, for 
larger screens (>133” diagonal) where edge curl-over of a large screen surface is a 
potential problem, a tab-tensioned screen may be specified. 


6. In general, MIT uses the High Contrast Matte White projection surface in the Da-Lite 
line of non-tabbed screens, and the HD-Progressive surface for the tabbed-tensioned 
screens.  Alternative screen surfaces can be selected depending on the requirements of the 
room environment. 


7. To integrate the projection screen into an AV control system, the use of an internal low 
voltage controller (LVC) device is required.  


8. In most AV systems, an electrically operated screen is recommended to assure that the 
screen always stops at the correct lower limit.  In some cases, a manually operated screen 
is chosen.  In these cases, the Da-Lite Model C with Controlled Screen Retraction (CSR) 
is preferred.  


9. For rooms with recessed ceilings that require a manually operated screen, the Advantage 
Manual with CSR is preferred. 


2.3 Flat Panel Display Technology 


The widespread use of flat panel displays has, in some cases, enabled AV systems to become less 
complicated.  This is due to the ability to use large (65-98” diagonal dimension) flat panel display 
in rooms that had traditionally been equipped with a projection screen and projector. It is possible 
to simplify cabling infrastructure for the room by using connection point(s) directly below the 
display with limited electronics.  


In general, flat panels are chosen from a manufacturer’s line of professional equipment.  
Commercial flat panel displays are recommended over any consumer displays. Commercial 
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displays usually have a full range of connection types, including RS-232 and ethernet control 
capability, which enables integration with other professional AV system components. These 
displays range from $700-9,000+ depending on the size and native resolution of the display. 


Though video wall systems are used in several locations on campus, MIT Audiovisual Services 
does not install these systems, though we can design, consult and support.  Each system is 
uniquely designed with the end user’s programmatic needs in mind.  Specific equipment for video 
walls is developed during the design process.  The budget for video walls should include at least 
one spare panel to enable quick swapping in case of equipment failure in the future and 
obsolescence in future panel models. 


In general, products from the NEC Display Technologies line of video wall packages are 
specified.  For further information, see http://www.necdisplay.com/solutions/video-walls/60 for 
further information. 


Refer to Appendix A for the MIT Supported Audiovisual Equipment Policy (4/21) which 
includes the Supported/Serviceable Equipment List, Unsupported Equipment Announcement 
Period, Options for Unsupported Equipment, Common List of Unsupported Items and Approved 
Manufacturers. 


2.4 Display Installation Requirements 


Flat Panel Display Installation Requirements (typical): 


1. Bottom of display at 48 inches above finished floor.   
2. AV, data and power behind display, in that order:  Vertical center of these boxes shall be 


3.5” below the top edge of the display; group of boxes shall be centered horizontally on 
the display; AV shall be at a minimum a 4 11/16” x 2-1/8” deep box with a 1-gang mud 
ring - 1” conduit minimum where applicable; data shall be a single drop with one active 
port; power shall be a quad receptacle; power shall be the same phase as the rest of the 
AV equipment in that system where applicable. 


3. AV, data and power below the display, in that order, where applicable:  Vertical center of 
these boxes shall be at receptacle height (18” AFF Typ.); these boxes shall line up 
vertically with their counterparts above, behind the display; AV shall be at a minimum a 
4 11/16” x 2-1/8” deep box with a 2-gang mud ring unless otherwise specified, 1” conduit 
minimum where applicable; data - should be a single drop with one active port; power 
should be a single duplex receptacle. 


4. Wall mount for display shall be installed centered horizontally and vertically on the 
display. 


5. Display shall be of commercial/professional quality and built for the intended use 
specified by the end user/client.  Approved and supported display manufacturers are 
NEC, Panasonic (Professional Displays), Sharp (Professional Displays), Samsung 
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(Professional Displays), LG (Professional Displays), MIT Audiovisual Services approved 
substitution. (See Appendix A) 


6. Display mounts shall be of commercial/professional quality and built for the intended use 
specified by the end user/client, as well as designed to accommodate the specified 
display.  Approved and supported display mount manufacturers are Chief Manufacturing, 
Peerless-AV, MIT Audiovisual Services approved substitution. 
 


3. AUDIOVISUAL CONTROL SYSTEMS AND COMPONENTS 


3.1 Preferred Manufacturers 


MIT uses systems from:  Crestron Electronics 
http://www.crestron.com/solutions/market/classroom-campus-room-building-automation-
management-k-12-university  


MIT Audiovisual Services primarily integrates Crestron control environments to enable better 
long-term support of systems.  Crestron offers its A+ program to higher education institutions like 
MIT.  This provides the institute, extended warranties and advanced technical support, enabling 
quick repair times and reducing downtime of AV systems. 


Crestron offers a full spectrum of technologies that enable the creation of very basic to very 
complex AV systems.  Some of the key components currently in use on projects include: 


1. Digital Media platform: http://www.crestron.com/products/line/digitalmedia-4k-analog-
digital-fiber-audio-video-av-distribution 


2. Touch Screen interface systems: https://www.crestron.com/Products/Featured-
Solutions/TSW-70-Series 


3. Control systems: https://www.crestron.com/Products/Featured-Solutions/4-Series 
4. DMPS all-in-one systems: http://www.crestron.com/products/line/digitalmedia-


presentation-systems-dmps 


Current recent projects using Crestron equipment include: 


• All Registrar classrooms upgraded 2019 and later. 
• Math Department seminar rooms. 
• Multi-function teaching spaces such as 26-152 TEAL I and 32-082 TEAL II. 
• Large lecture halls such as 35-225, 1-190, 6-120. 
• Koch Institute 76-156. 
• Music and Theatre Arts classrooms, 4-156, 4-158, 4-126, 4-364 and 24-033i. 
• 5-232 & 36-372 classrooms. 
• NW23 Facilities headquarters conference rooms, offices, video wall. 
• E14-Silverman Skyline video wall system. 
• Samberg Conference Center E52-6th and 7th floors. 
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QSC Ecosystem https://www.qsc.com/systems/products/q-sys-ecosystem/ 


3.2 Audio System Components 


Depending on the size of the AV system audio requirements range from basic to complex.  Below 
are samples of commonly used audio components for different room types. 
 


1. Speaker Systems and Related Components: 


a. Small, flat floor classroom or conference room program audio: 


i. QSC brand wall mounted AcousticDesign Series speakers. This series 
offers a selection of sizes for multiple applications to provide program 
audio playback through wall mounted speakers.  


ii. Fulcrum Acoustic’s TQ Install product line, provides a higher quality 
level than above, as well as offering many more options for various 
design scenarios including “acoustically challenged” spaces. 


b. Ceiling mounted speakers for speech or program audio playback in a classroom 
or lecture hall: 


i. Crestron Saros ceiling speakers. This series offers a selection of speaker 
sizes for different room configurations. 


ii. QSC AcousticDesign ceiling speakers. This series offers a selection of 
speaker sizes for different room configurations. 


c. Large lecture hall high quality program and speech audio speakers: 


i. Fulcrum Acoustic, Meyer Sound, and D&B Audiotechnik speakers have 
been used in spaces such as Samberg Conference Center, 6-120, E14-
Silverman Skyline, 26-100, 32-123, Wong Auditorium, and the Bartos 
Theater.  Each system is configured to fit the space as part of the design 
by working directly with the speaker manufacturer and their audio 
engineers.  


d. Audio Amplifiers: 


i. Power amplifiers from Crestron, Powersoft, Linea Research, Extron 
(NetPA line) and QSC (as well as speaker brand specific amplifiers) 
have been used in recent projects.  Specific models will be determined 
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during the design process. 


e. Digital Signal Processing (DSP) Platform: 


i. Audio DSPs from Biamp Systems, QSC, Crestron (AVIA) and Shure 
have been the standard choices for any systems that may require 
management of multiple audio signals through the system.  Proper design 
of the system is critical to correctly specify the components necessary 
and associated programming resources necessary to create the system. 


Wireless microphone systems: 


 
1. The purchase or use of any wireless microphone system on campus MUST be 


coordinated and approved through MIT Audiovisual Services. There are no exceptions to 
this rule, as wireless microphone systems are a critical teaching tool used throughout the 
campus.  Careful considerations have been made to coordinate the 500 channels of 
wireless microphones that could be in use at any given time and MIT Audiovisual 
Services coordinates the FCC licenses to operate these microphones. 


2. Shure Axient Digital microphones are specified for any new systems. 
3. A frequency scan is required before adding any new wireless systems to assure no 


interference from surrounding systems is encountered with the new system. 
4. See Appendix C for wireless microphone use and deployment on campus, as well as FCC 


laws and regulations. 


Assistive Listening Systems: 


 
1. A frequency scan is required before adding any new wireless systems to assure no 


interference from surrounding systems is encountered with the new system. 
2. To ensure adherence to ADA laws and regulations, see Appendix B for MIT Assistive 


Listening System campus requirements. 
 


3.3 Press Plate Connectivity 
 


All classrooms, lecture halls, and event spaces on MIT’s campus are multi-purpose and must be 
designed to support a variety of functions and activities.  Providing and installing a “PRESS 
PLATE” or “TECHNICIAN PLATE” will allow temporary expansion of an installed AV system. 
These plates typically have accommodations for audio and video both into and out of the AV 
system, usually located toward the rear of the room, keeping the event tech and any additional 
equipment out of the way.   
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Typical video connections which shall be provided: 


1. At least one HDMI input 


2. (Large Lecture Hall / Event Spaces) At least one HDMI output per video display 


a. Output resolution set to 1080P @ 60Hz 


Typical audio connections which shall be provided with minimal dynamic or EQ processing, 
other than to prevent clipping: 


3. In a system with separate speech and program reinforcement a single line level XLR 
input for each of the following signals routed respectively 


a. Program Left and Right (stereo) 


b. Speech (mono) 


c. Mono-Mix 


4. In a system with integrated speech and program reinforcement a single line level XLR 
input routed to all speakers and XLR line output with a mix of speech and program audio 


a. In smaller systems, these connections can be with the input plates or contained 
within the AV rack on a custom plate 


5. When applicable, discreet line level XLR audio output connections shall be provided for 
each of the following signals, routed respectively 


a. Program Left and Right (stereo) 


b. Speech (mono) 


c. Mono-Mix 


6. In addition to these AV connections a quad power outlet and standard data jack should 
also be near this connection plate 


 


3.4 Press Plate Routing and Control 
 


Press plate video routing and control: 


1. Press plate video outputs shall mirror their respective video display’s signal 
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2. The ability to disable HDCP compatibility shall be programmed in the system 
 


a. Accessible via “tech page” from the touch panel 


Press plate audio routing and control: 


1. Self-Help Mode outputs: 
 


a. Program left/right: This signal will consist of the actively selected Program 
Audio source feeding the Program Audio System as well as any signal feeding 
Program Audio System inputs. This signal will be Pre Fade and Post Mute, NOT 
reflecting any volume adjustments made via a touchpanel or other user interface, 
except by Muting, such that the source level will maintain relative unity with the 
Program Left/Right Output. 


b. Speech: This signal will consist of all installed Wired/Wireless microphones, 
microphone inputs (floorbox, wallplate, etc..) or Speech System inputs. This 
signal will be Post Fader and Post Mute, reflecting any volume adjustments made 
via a touchpanel or other user interface such that it will represent the perceptible 
mix heard within the listening environment. 


c. Mono-Mix: This signal will consist of all installed Wired/Wireless microphones, 
microphone inputs (floorbox, wallplate, etc..) and Speech System inputs mixed 
with the actively selected Program Audio source feeding the Program Audio 
System as well as any signal feeding Program Audio System inputs. This signal 
will be Post Fader and Post Mute, reflecting any volume adjustments made via a 
touchpanel or other user interface such that it will represent the perceptible mix 
heard within the listening environment. 
 


2. Manual Mode outputs: 
 


a. Program Left/Right: A discrete mix Buss from the installed Mixing Console will 
feed the Program Left/Right Mix output. 


b. Speech: A discrete mix Buss from the installed Mixing Console will feed the 
Speech Mix output. 


c. Mono-Mix: A discrete mix Buss from the installed Mixing Console will feed the 
Mono Mix output. 


3.5 Distance Learning Standards 
 


All connectivity, routing and control standards for distance learning solutions shall be 
coordinated with MIT Open Learning (OL) openlearning@mit.edu 
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3.6 Additional Information 
 


Additional dedicated video or audio signals requested for a recorder, teleconferencing or lecture 
capture system may require specifications not outlined in this document. The end user/department 
requesting the additional feature MUST be contacted for an explanation of needs, confirmation of 
proper implementation and final testing/approval. 


3.7 AV / IP 
 


MIT Audiovisual Services is currently unable to support AV/IP technologies on MITs network 
infrastructure.  We are working with IS&T to develop a process for deploying these types of 
system on campus.  Closed network system can be deployed, but the passing of AV signals over 
MIT’s network are yet to be supported. 


 
4. APPENDIX A - MIT AUDIOVISUAL SUPPORTED EQUIPMENT 


POLICY 


The MIT Audiovisual Services is committed to delivering innovative, effective technology 
solutions to our clients.  As technologies evolve, we continue to proactively develop and shape 
our solution options.  The resulting new solutions and feature modifications often lead to a need 
for discontinuing older hardware by both us and the original manufacturer of the equipment.  MIT 
Supported Audiovisual Equipment Policy is described below. 


SUPPORTED/SERVICEABLE EQUIPMENT LIST 


Approved Manufacturers (Professional Grade Equipment): 


• Video Projectors: 
o Panasonic, Sony, NEC, Epson 


• Flat Panel Displays (TV’s): 
o NEC, Panasonic, Sharp, Sony, Samsung 


• Display Mounts (Video Projectors and Flat Panel Displays): 
o Chief (preferred), Peerless, Middle Atlantic, Premier 


• Video Switching, System Control, Video Transmission: 
o Crestron, QSC 


• Wireless Video Transmission: 
o Barco Clickshare 
o Panasonic PressIt 


• Audio DSP: 
o Biamp, QSC, Shure, Crestron (AVIA) 


• Wireless Microphones: 
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o Shure (ULX-D and Axient Digital) – *See important note below 
• Audio Amplifiers: 


o QSC, Crestron, Linea Research, Powersoft Audio, Biamp, D&B Audiotechnik, 
Extron (NetPA Series), Crown 


• Speakers: 
o QSC, Crestron, Fulcrum Acoustic, D&B Audiotechnik, Genelec, Meyer Sound 


• Assistive Listening Systems: 
o Listen LT-800-072, Listen LR-4200-072 or LR-5200-072 


Additional acceptable manufacturers include: Epiphan, Vaddio, Chief Manufacturing, Peerless-
AV, Middle Atlantic, Denon Professional. 


To inquire about any brands not on this list, please contact MIT Audiovisual Services 
mitav@mit.edu or by calling 617-253-2808 


UNSUPPORTED EQUIPMENT ANNOUNCEMENT PERIOD 


We will no longer be able to offer support for equipment on the Unsupported Equipment list 
below.  If any equipment listed below was installed by MIT Audiovisual Services, we will 
continue to support it within the one-year warranty period.  Some equipment is no longer 
supported by the manufacturers and some is no longer up to our standards as expected by end 
users and the institute.  


Once a piece of equipment has been deemed “Unsupported” by MIT Audiovisual Services, we 
can no longer offer support of the device from either a hardware or software (programming) 
standpoint.  This is typically a result of the original manufacturer no longer supporting the 
equipment.  We will still be able to send equipment out for repair at the cost of the customer, but 
we cannot guarantee it will be repairable by the manufacturer.  We also cannot guarantee that a 
temporary fix can be provided in the absence of the broken equipment.  This could lead to rooms 
being non-operational for an indeterminate amount of time. 


OPTIONS FOR UNSUPPORTED EQUIPMENT  


Replace the Equipment: This can be the best option especially if the equipment is out of date. 
There are constant technological advances that may provide a better experience in your space(s) 
and many of these advances have become our standards on campus.  But please note, most of the 
older equipment utilizes older infrastructure and that too may need to be updated. 


Self-Maintain the Equipment: This is typically not a good idea.  This method can be something 
much time and effort is wasted on and you may experience long periods of down time. 


Third Party Maintenance/Service: MIT has a list of preferred vendors off-site that you are 
welcome to reach out to for equipment maintenance. Please be advised that this option will 
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remove any on-campus help from our group as an option.  For a list of preferred vendors, please 
email mitav@mit.edu. 


 


COMMON LIST OF UNSUPPORTED ITEMS 


Unsupported Video Formats:  


• Composite 
• S-Video 
• Component (RGB) 
• 5 wire RGBHV 
• VGA (effective summer 2023) 


 
Unsupported Generic Equipment:  


• Overhead transparency projectors 
• VHS players 
• Unsupported Media (Cassettes, Vinyl Records, VHS, Laser Discs, etc) 


o MIT Audiovisual Services offers digital media transfer services, please contact 
mitav@mit.edu 
 


Unsupported Video/Control Equipment:  


• Crestron 2 series (or earlier) processors (Pro2, CP2N, DMPS, etc) 
• Crestron TPMC/TPS/V touch panels 
• Crestron DGE 1 & 2 series graphic engine 
• Extron Touchlink Systems 
• Extron MLS switchers 
• Extron MLCs 
• Extron Crosspoint analog video switchers 
• Extron video transmitters and receivers 
• All projectors with a lower native resolution than WXGA (1280x800) and/or models that do 


not adhere to the MIT Audiovisual approved manufacturer list 
 


Unsupported Audio Equipment: 


• Shure SCM810 auto-mixer 
• Shure SCM and M series mixers 
• All Extron audio products including combiners and audio controllers (excluding amplifiers) 
• Most other brands of audio DSP’s including Peavey, Gentner, ASPI, Polycom, and BSS 
• All brands of speakers that are damaged, where parts are no longer available or do not suit the 


installation 
• ISDN audio installations (which are no longer being offered by AT&T and Verizon) 
• Wireless microphones between 600MHz and 800MHz. *(See Below) 
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*Important Note Regarding 600Mhz – 800Mhz Wireless Microphone Operation 


The FCC has auctioned off large portions of frequencies that fall between 600Mhz – 800Mhz.  As 
a result, legally, our group can no longer install or support any systems that fall in this range.  In 
some cases, it’s already a federal violation to operate these wireless microphones as these 
frequencies are dedicated to first-responder use.  


Above is not a complete list. Exceptions can sometimes be made on a case-by-case basis. For 
any equipment older than four years that is not on this list, service is on a case-by-case 
basis. If you or your department have questions on the current support level of a piece of 
equipment, please feel free to reach out to us. Thank you. 


 


5. APPENDIX B – ASSISTIVE LISTENING REQUIREMENTS 


MIT Assistive Listening System Requirements: 


MIT Audiovisual Services needs to be made aware of wireless RF transmitters installed or 
deployed in all MIT associated buildings. It is necessary for MIT Audiovisual Services to co-
ordinate and document RF transmitter frequencies whether an Assistive Listening System is 
installed or a portable system is deployed. 


MIT Audiovisual Services specifies LISTEN Technology Assistive Listening Systems    to be our 
accepted standard for MIT Campus. All transmitters shall be operable in the 72MHz range. 
Transmission between the transmitter and receiver shall be uniform across the entire floorplan of 
the Classroom / Event Space, whether at seated or standing height. The receivers shall adhere to 
the audio specifications detailed in the Department Of Justice ADA Standards sec 706.4 through 
706.6 (see below).  


706.4 Sound Pressure Level. Assistive listening systems shall be capable of providing a sound 
pressure level of 110 dB minimum and 118 dB maximum with a dynamic range on the volume 
control of 50 dB. 


706.5 Signal-to-Noise Ratio. The signal-to-noise ratio for internally generated noise in assistive 
listening systems shall be 18 dB minimum. 


706.6 Peak Clipping Level. Peak clipping shall not exceed 18 dB of clipping relative to the peaks 
of speech. 
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As such, MIT Audiovisual Services requires the following equipment be specified for new 
installations to ensure ADA Compliance and support from our department:  


ALS Transmitter: Listen LT-803-072-01 3-Channel RF Transmitter (72MHz) 


ALS Receiver: Listen LR-5200-072 Advanced iDSP RF Receiver (72MHz) 


ALS Antenna: Listen LA-122 Universal Antenna Kit (72MHz)  


Classrooms / Event Spaces consisting of a seated capacity of 49 or less WITHOUT a Speech 
Lift System will require a mono XLR Assistive Listening System Mix Output to be installed. 
This ALS Mix Output shall be accessible in the respective room, closet or AV equipment rack in 
order for MIT Audiovisual Services to maintain/test functionality or, upon request from an end-
user, deploy a portable ALS system.  


The ALS Mix Output shall receive an audio signal reflecting the relative levels of that which is 
reproduced through the Program Audio System present in the room. 


Classrooms / Event Spaces consisting of a seated capacity of 49 or less WITH a Speech Lift 
System will require a full Assistive Listening System to be installed. This system will consist of 
an audio transmitter, a minimum number of receivers with earpieces and hearing-aid compatible 
receivers in accordance with the Department of Justice ADA Standards sec. 219.3 (chart).  These 
receivers shall be stored in the respective room, closet or AV equipment rack and be accessible 
by MIT Audiovisual Services for maintenance or deployment upon request from an end-user.  


The ALS system shall receive an audio signal reflecting the relative levels of that which is 
reproduced through the Program Audio and/or Speech Lift System present in the room. 


Classrooms / Event Spaces consisting of a seated capacity of 50 or more will require a full 
Assistive Listening System to be installed. This system will consist of an audio transmitter, a 
minimum number of receivers with earpieces and hearing-aid compatible receivers in accordance 
with the Department Of Justice ADA Standards sec. 219.3 (see chart).  These receivers shall be 
stored in the respective room, closet or AV equipment rack and be accessible by MIT 
Audiovisual Services for maintenance or deployment upon request from an end-user.  


The ALS system shall receive an audio signal reflecting the relative levels of that which is 
reproduced through the Program Audio and/or Speech Lift System present in the room. 
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Table 219.3 Receivers for Assistive Listening Systems - As of Sept 2010 per D.O.J. 


Capacity of Seating in 
Assembly Area 


Minimum Number of Receivers 
Required 


Minimum Number of Required Receivers 
Required to be Hearing-aid Compatible 


50 or less 2 2 


51 to 200 2, plus 1 per 25 seats over 50 seats  2 


201 to 500 2, plus 1 per 25 seats over 50 seats  1 per 4 receivers  


501 to 1000 20, plus 1 per 33 seats over 500 
seats  1 per 4 receivers 


1001 to 2000 35, plus 1 per 50 seats over 1000 
seats  1 per 4 receivers 


2001 and over 55 plus 1 per 100 seats over 2000 
seats  1 per 4 receivers  


 


6. APPENDIX C - MIT WIRELESS MICROPHONE (FCC) REQ. 


The FCC has auctioned off large portions of frequencies that fall between 600Mhz – 800Mhz.  As 
a result, MIT Audiovisual Services can no longer support or install any systems that fall in this 
range.  In some cases, it’s already a federal violation to operate these wireless microphones as the 
frequencies are now dedicated to first-responder use.  Please contact MIT Audiovisual Services 
immediately for consultation regarding changing frequencies of your department-owned wireless 
microphone system, or removal and replacement of your department-owned microphone systems. 


Due to the FCC auction, MIT Audiovisual Services has replaced the on-campus microphone 
systems with updated digital infrastructure and hardware. These new wireless microphone 
systems solve many of the problems caused by both the FCC auction and the general 
oversaturation of radio frequency interference in the Cambridge and Boston areas.  


In addition, MIT Audiovisual Services is in the process of securing a FCC Part 74 license.  This 
license will allow MIT Audiovisual Services to register wireless microphone systems owned and 
operated by MIT Audiovisual Services and other MIT Departments, Labs, and Centers with the 
FCC.  By registering microphones frequencies with the FCC, we can coordinate frequencies of 
wireless microphones owned by MIT DLC’s and outside vendors to ensure proper function of all 
wireless microphone systems operation in campus. The use of wireless microphones on campus 
by outside vendors will require coordination through the MIT Audiovisual Services department to 
ensure both the vendor’s and campus microphones are free of problems during their time of use. 


FAQ’s 


Q: My department has our own portable or installed wireless microphone.  What should I do? 
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A: Please contact MIT Audiovisual Services using mitav@mit.edu to have your frequencies 
coordinated and logged. 


Q: What happens if I continue to use my wireless microphone without coordinating frequencies 
with MIT Audiovisual Services? 


A: If the frequencies are under the umbrella of the FCC auction, you stand to receive fines and 
legal action. On campus, you stand to have RF interference causing your system unintelligible at 
times, or unusable. You may additionally pickup unwanted audio from outside RF systems. 


Q: I don’t know if my department owned portable or installed microphone is operating on an 
illegal channel.  What should I do? 


A: Please contact MIT Audiovisual Services using mitav@mit.edu to have your system assessed 
and documented. Further instruction can be given after this process. 


 


Pertinent FCC Technical Information: 


https://www.fcc.gov/consumers/guides/operation-wireless-microphones 


https://www.fcc.gov/sites/default/files/operation_of_wireless_microphones.pdf 


https://www.fcc.gov/wireless/bureau-divisions/mobility-division/wireless-microphones 


 
7. APPENDIX D – DIGITAL SIGNAGE 


The MIT campus-wide Digital Signage system is built on the Visix Hardware and Software 
Platform and is operated and supported by MIT Audiovisual Services.   


MIT Digital Signage Features Include: 


• Emergency notifications (MIT Alerts) 
• Connectivity to MIT data sources to provide content e.g., EMS 
• Connectivity to IPTV Feeds, Social Media Sources, and MIT Data Sources e.g., EMS 
• News, weather, and stock market tickers 


MIT Audiovisual Services Provides Infrastructure, Staff, and Support Including: 


• Prompt response to inquiries and other communications 
• System training via online library and one-on-one support 
• Support services via MIT Audiovisual technical staff 
• System operations and network connections 
• Channel player monitoring with automated system alerts 
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• Continuous effort to develop and improve services 


Participation in the MIT Digital Signage system requires an annual Service Level Agreement 
with MIT Audiovisual Services.  Annual SLA costs will vary depending on number or players 
and service level requested).  


Digital Signage Installation Requirements: 


Infrastructure - In addition to any infrastructure needs for Digital Signage displays (see details 
included in the “2.4 Display Installation Requirements” section of this document) Digital Signage 
players will require:  One 2-gang data receptacle, One 2-gang AC Power receptacle, installed at 
the installed Digital Signage player location. 


Display Recommendations - Approved displays for Digital Signage Players, display installation 
details, and other information can be found in the “APPENDIX A” section of this document.  4K-
resolution displays with 60Hz refresh rates are recommended for all digital signage installations.  


Installation - Installation of Digital Signage players, displays, and other details are included in 
the “2.4 Display Installation Requirements” section of this document.  Use of MIT Audiovisual 
Services for installation of Digital Signage players and associated hardware and displays is not 
require, but is highly recommended.  MIT Facilities  Project Manager and outside audiovisual 
contractors must contact MIT Audiovisual Services to inform them of any new Digital Signage 
players being installed on campus as player configuration and setup is necessary for the players to 
work with to the campus digital Signage service network.  It is highly recommended, but not 
required, that all Digital Signage players be purchased through MIT Audiovisual Services.   


 


MIT Audiovisual Service Installation team will: 


• Identify and approve display(s) for purchase that can be integrated with the campus 
infrastructure 


• Provide cost estimate of hardware and installation 
• Establish installation timeline 
• Purchase, install, configure, and maintain all digital signage components 
• Arrange installation of digital signage components (including network and electrical) 
• Deliver a functioning digital signage system per customer requirements 
• Identify staff training needs and arrange for training 


 


Digital Signage Player hardware - The Digital Signage player approved for use with the MIT 
Digital Signage service is the Visix 4K Player providing resolutions up to 3840×2160.  The 4K 
Player specifications:  


4K Media Player 
Part Number: VX-S-CPZ 
Dimensions: 7.5”w x 4.3”d x 1.73”h 
Weight: 4 lbs. 
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Max Power: 33 watts 
Processor: Intel i5-7300, 2.6GHz 
Memory: 8GB DDR4 2133MHz 
Hard Drive: 256GB M.2 SSD 
OS: Windows 10 IoT Enterprise LTSC 2019 
Network: 10/100/1000 Ethernet, optional wireless card 
AV Outputs: HDMI 2.0a 
AV Inputs: optional HDMI input card 
 
Included: Power cord, VESA wall mount with 75 mm x 75 mm and 100 mm x 100 mm pattern 
sizes 


Player Warranty - 2 Year Limited Warranty with Advanced Replacement during first year (3rd 
year optional for addition costs at time of purchase) with Advanced Replacement during first year 


Bandwidth Utilization: This varies based on the selected content, but is generally equivalent to 
email traffic. Content is cached on players, not streamed, to reduce bandwidth utilization. 


Digital Signage Player Software - The Digital Signage player software approved for use with 
the MIT Digital Signage service is Visix AxisTV-SignageSuite.  Training for Visix AxisTV-
SignageSuite is provided through Visix CMS, or by making a request for training by contacting 
MIT  Audiovisual Services.   


Digital Signage Service Support - MIT Audiovisual Services will provide assistance in: 


• Adding or removing Digital Signage user accounts 
• Resetting Digital Signage software user passwords 
• Creating and adding playlist(s) to the user account 
• Creating a custom Digital Signage layout template 
• Create and schedule Digital Signage layout (PowerPoint slides, pictures, and videos) 
• Troubleshooting and maintenance, both on-site and remote 
• Replacing or updating Digital Signage hardware and software 
• Training on Digital Signage Software 


Infinite Display - Infinite Display Digital Signage at MIT enables the MIT community to 
promote events and publicize messages using digital displays located around campus. If you’d 
like to reach a large audience quickly and efficiently, Infinite Display is the best way to do it.  For 
more information on  Infinite Display Digital Signage at MIT please 
visit https://copytech.mit.edu/infinite-display-digital-signage. 


For more information regarding the MIT Digital Signage service, please 
visit https://studentlife.mit.edu/av/services-0/digital-signage or email DigitalSignage@mit.edu. 


 


END OF DOCUMENT 
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1.  INTRODUCTION  


These guidelines are issued to promote the development of electronic drawings and models 
suitable for use in the MIT Department of Facilities CAD and BIM environment. Consistency and 
compatibility with existing MIT documents can only be achieved when these standards are 
strictly adhered to. Electronic drawings produced and submitted in accordance with these 
standards have significantly greater value to the Institute. Architects, Engineers and Contractors 
delivering documentation to MIT must ensure these standards are reviewed, understood and 
followed by those people responsible for preparing electronic drawings and models.  


Each of the following sections contains the most essential criteria for developing electronic 
drawings and models for use in the MIT CAD and BIM environment.  


1.1 Renovations and Space Change Projects Requirements 


For typical Renovation and Space Change projects, the Designer is responsible for submitting a 
complete set of construction documents (CDs) to MIT prior to the beginning of construction.  
During construction, the Contractors are responsible for submitting complete As-Built 
documentation to the project team as described in their contracts in electronic format and 
Designers are responsible for submitting the record documents to MIT based on this As-Built 
documentation.   Construction Documents and Record Documents submitted to MIT need to 
adhere the criteria outlined in this document. 


Designers that are not familiar with MIT's CAD requirements should meet jointly with the MIT 
Project Manager and representatives from MIT’s Facility Information Systems (FIS) to discuss 
specific project requirements prior to the development of any CAD documentation.  The MIT 
Project Manager should also take this opportunity to relay the project scope to FIS so MIT can 
furnish Designer with existing drawings that will benefit the design team. 


Milestone Deliverables:  


 
1. For typical Renovation and Space Change projects, the following documentation shall be 


delivered to MIT at the following project milestones: 
 


Design:  When the project is in the end of design phase, the Designer shall submit a 
complete set of Design Documents (100% DD) in electronic format to MIT.   These 
documents will be archived as a record of the project and will also be used for initial 
room numbering purposes.  Please refer to the MIT Space Accounting Guidelines 
for information about the room numbering process. 
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Construction:  When the project enters the construction phase, the Designer shall 
submit a complete set of 100% Construction Documents (100% CD) in electronic 
format to MIT.  These files will be archived as a record of the project and will be 
used for room numbering verification.  Please refer to the MIT Space Accounting 
Guidelines for information about updating room numbers during the construction 
process. 


 
Completion:  When the project has been completed, the Contractors shall submit a 
complete set of As-Built (AB) Documents to the project team as described in their 
contracts (electronic format).  Designers are to submit the Record Drawings based 
on these As-Builts and need to meet the format requirements outlined in this 
document.   


1.2 Capital Projects Requirements 


For typical Capital Projects, the Designer is responsible for submitting a complete set of 
construction documents (CDs) to MIT prior to the beginning of construction.  During 
construction, the Contractors are responsible for submitting complete As-Built documentation to 
the project team as described in their contracts ( electronic format only) and Designers are 
responsible for submitting the record documents to MIT based on this As-Built documentation.   
Construction Documents and Record Documents submitted to MIT need to meet the criteria 
outlined in this document. 


Recognizing the diverse nature of capital projects, Designers shall meet jointly with the MIT 
Project Manager and representatives of Facility Information Systems (FIS) to discuss specific 
electronic requirements for the project in the early stages of project startup.  All Designers should 
also take this opportunity to relay the project scope to FIS so MIT can furnish the Designer with 
existing drawings that will benefit the design team. Please request any additional documents 
through the Project Manager.  


Milestone Deliverables:  


For typical Capital Projects, the following documentation shall be delivered to MIT at the 
following project milestones: 


Design:  When the project is in the end of design phase, the Designer shall submit a 
complete set of Design Documents (100% DD) in electronic and hard copy format 
to MIT.   At the completion of the project, these  documents will be archived as a 
record of the project and will also be used for initial room numbering purposes.  
Please refer to the MIT Space Accounting Guidelines for information about the 
room numbering process. 
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Construction:  When the project enters the construction phase, the Designer shall 
submit a complete set of 100% Construction Documents (100% CD) in electronic 
and hard copy format to MIT.  At the completion of the project, these files will be 
archived as a record of the project and will be used for room numbering verification.  
Please refer to the MIT Space Accounting Guidelines for information about 
updating room numbers during the construction process. 


Completion:  When the project has been completed, the Contractors shall submit a 
complete set of As-Built (AB) Documents to the project team as described in their 
contracts (typically in electronic and hardcopy formats).  Where applicable, 
Designers are to submit the Record Drawings based on these As-Builts and need to 
meet the format requirements outlined in this document. 


 


2.  CAD DRAWING PRODUCTION  


2.1 File Format and Setup 


Electronic File Format:  


Construction and Record Document project drawings must be submitted in the file formats listed 
below; other formats are not acceptable without the prior consent of MIT’s Facility Information 
Systems (FIS). Please coordinate with FIS by e mailing FIS-request@mit.edu.  
 


a) AutoCAD®– DWG format only 
b) Revit®– RVT format only 
c) Adobe® PDF 
d) TIF 6.0 


Scale, Units, and Tolerances:  


1. All CAD drawing models shall be drafted at full scale in architectural units, such that one 
drawing unit equals one inch.  Tolerances for CD’s are implicit within professional 
service contracts. 


Fonts and Text Styles:  


1. Drawings created using non-standard AutoCAD® fonts, linetypes, and hatch patterns can 
result in content discrepancies in the delivered drawing set. To ensure the integrity of the 
drawing set and minimize potential problems: 


a. Only native AutoCAD® fonts, linetypes and hatch patterns are to be used. These 
are standard support features installed as part of a standard AutoCAD® installation. 


b. Custom fonts, linetypes and hatch patterns, including those provided by 3rd party 
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software, shall not be used. 
c. Only these TrueType fonts shall be used: Arial, Courier New, Times New Roman. 
d. Postscript fonts are not to be used. 


 


Blocks:  


1. MIT is currently not imposing the use of any particular block definitions or block 
libraries.  However, MIT requires that the following general rules be employed when 
handling block entities: 


a. All blocks and entities within a block must be created on layer 0. 
b. Drawing entities translated into blocks from non-AutoCAD® systems must revert 


to layer 0 when exploded. 
c. File translation from other systems which result in wall blocks within the DWG file 


are unacceptable. 
 
Object Enablers 
 
Drawings created using standard AutoCAD® Object Enablers are not acceptable without the 
prior consent of MIT’s Facility Information Systems (FIS).  


2.2 Title Blocks 


Each CAD file submitted to MIT shall have only one title block.  If using paper space, the title 
block shall be placed with its lower left hand corner point inserted at a coordinate location of 
(0,0,0).  Depending on the purpose of the drawing or facility documentation, the drawing’s title 
block shall contain certain essential information that MIT needs to store and retrieve each 
drawing in its library.    


Required Title Block Information:  


1. Original issue date - this date should not change once the drawing has been issued. 
2. Sheet number. 
3. Title - description of drawing and location information. Location information should 


include all building, floor and room numbers as applicable. 
4. Revision history - as applicable. 
5. Drawing phase – for instance, drawings submitted as As-Builts or Record Design should 


clearly be marked as such. 
6. MIT Project number  
7. A/E/C – Consultant responsible for producing the drawings should be clearly identified. 
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Required Sheet Information:  
 


1. Drawing title - indicating the drawing content, e.g. floor plan, section, detail, etc. 
2. Sheet identification – must follow the Sheet Naming Convention in Section 4 of this 


document 
3. Date of drawing - date of final revision of the record drawing 
4. Drawing Scale - representing the intended plot scale of the drawing with title block 
5. North Arrow showing orientation of drawing (when applicable) 


Use of External Reference Files (XREFs):  


1. MIT will not accept the submission of any CAD drawing deliverable which contains 
unbound references to external source drawing files.  All externally referenced data 
sources that were used during the CAD drawing production phase should be inserted and 
retained as a block within a single drawing file, including the title block, upon project 
completion and prior to drawing delivery to MIT. Layers contained in XREF’s inserted as 
blocks should conform to MIT guidelines.  The resulting self-contained drawing file is an 
acceptable deliverable to MIT. 


Use of External Image Files (JPGs, BMPs, PNGs, etc.):  


1. MIT will not accept the submission of any CAD drawing deliverable which contains 
referenced images. All images must be imbedded as OLE objects and must not be 
referenced outside the DWG file. Referenced images will be discarded and therefore 
might cause incomplete drawings.  Please be aware of this when creating your CAD files. 


Model and Paper Space Usage:  


1. AutoCAD® drawings created outside of MIT sometimes contain more than one drawing 
sheet per file. While this may facilitate the production of construction documents, it will 
impede the archival process and create content discrepancies. MIT requires that each 
CAD file submitted as a project deliverable contains only one drawing model with one 
title block, using either of the following setup methods.  Note that some MIT clients may 
express a preference for one method to be used instead of another.  In this case, please 
see your MIT client representative for specific preferences. 


a. Method #1 Model Space Only:  Both the drawing model and the drawing’s title 
block are contained in the same model space environment within a single CAD file.  
The paper space environment is not used. Features are drawn to 1:1 scale and title 
block is scaled up to appropriate sheet size. 


b. Method #2 Model Space and Paper Space Combined:  Each CAD file is set up to 
contain only one title block in paper space which references the building model 
contained in model space. Title block shall be drawn at 1:1. 
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Summary of Best Practices:  


1. General: 


a. Prior to delivery to MIT, AutoCAD® files containing multiple drawing sheets shall 
be broken down into separate drawings containing single sheets. 


b. AutoCAD® files delivered to MIT shall contain only one drawing and one title 
block per file. 


c. All AutoCAD® drawings shall be purged of empty, unused, or non-essential 
drawing data prior to submittal. This includes all unused layers, linetypes, blocks, 
fonts and entities. 


d. AutoCAD® drawings shall not contain any frozen layers. All unused entities on 
frozen layers shall be erased, and the empty layers purged. 


e. Place title blocks, schedules and general notes at full-scale in paper space whenever 
possible. 


f. Label scaled viewports with the appropriate scale in paper space. 
g. Draw all model space objects at full scale. 
h. Scale objects using paper space viewports – zoom viewports to the appropriate 


scale. 


2. In Addition, the following practices should not be followed and using any of the 
following practices will result in the rejection of the files:  


a. Do not place or draw model-related blocks, tags and objects in paper space. 
b. Do not dimension model space objects in paper space. 
c. Do not rotate the UCS. 


2.3 Layering 


General:  MIT has adopted the layer name and use rules recommended in the United States 
National CAD Standard (NCS)- for the following categories.  These standards can be found at 
https://www.nationalcadstandard.org/ncs6/.    
 


1. Architectural 
2. Electrical 
3. Mechanical 
4. Plumbing 
5. Structural 


Where noted, MIT has supplemented the NCS with its own rules and standards, as necessary.  
MIT’s layers listed in this guideline shall always take precedent over the NCS guidelines where 
applicable. For additional detail, beyond what is outlined, please refer to the National CAD 
Standard. 
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Exceptions to the NCS: MIT has not adopted the NCS for the following categories: 


1. Civil 
2. Landscape 
3. Site 
4. Surveying 


Layering for these disciplines may be found above. Layers for land surveying can be found in the 
MIT Design Standards Land Survey Thematic Folder. 


Effective Use of CAD Layering Standards: 


1. Allow users to isolate systems and drawing elements by controlling the visibility of 
objects - improving system performance and eliminating visual clutter. 


2. Expedite the import process and maintenance requirements for each set of drawings upon 
import into the MIT Facilities Information Systems CAD system. 


3. Facilitate the sharing of information between drawings and disciplines. 
4. Allow users to control display and printing characteristics such as color, line type, line 


weight etc.  
5. Summary of Best Practices. 
6. Use only NCS and MIT standard layer names – reference the layer names provided in 


this document. 
7. Use the minimum number of layers necessary to adequately separate entities in each 


drawing. The number of layers contained in each drawing will vary depending on the 
scope and complexity of the drawing, however drawings shall not contain extraneous, 
redundant, or overly detailed layer names.  


8. Purge each drawing of unused layers prior to submittal. The drawing file shall contain 
only those layers necessary for displaying and plotting the information and drawing 
entities contained in each drawing. To ensure that subsequent prints made from each 
AutoCAD® drawing match the original, unused or unnecessary layers must be purged 
from the drawing prior to delivery. 


Layer Name Formatting:  


1. Naming Scheme:  The NCS layer naming scheme followed by MIT is organized as a 
hierarchy. This structure is intuitive, easy to use and sort, and allows for expansion and 
customization. Layer names are defined using characters identifying disciplines, major 
groups, minor groups and modifiers. MIT disciplines are always identified by one 
character.  Major groups, minor groups and modifiers are always identified by four 
characters and each group is separated by a hyphen and as follows: 
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2. Discipline Codes:  The discipline code designation is a one character field with a 
designator from the table below. The Discipline designators are the same for both layer 
names and file names and as follows: 


 


3. Major Groups: The major group designation is a required four-character field that 
identifies the building system, such as doors, walls, windows, etc.  Although most major 
groups are logically associated with specific discipline codes, it is possible to combine 
major group codes with any of the discipline codes. 


4. Minor Groups: The minor group designation is an optional, four-character field for 
further differentiation of major groups.  For example, partial height walls (A-WALL-
PART) might be differentiated from full height walls (A-WALL-FULL). If necessary, the 
minor group field may also be defined by the user, allowing additional layers to be added 
to accommodate special project requirements.  However, this should only be done after 
checking the National CAD Standard to see if any of the predefined layer names in that 
list would meet the special project requirements. 


5. Modifiers: A modifier is an optional, four-character field that further subdivides the 
minor group whenever additional clarification is necessary. Common modifiers can 
delineate information categories, status or line weight elements. For example: A-WALL-
FULL-TEXT OR A-WALL-FULL-DEMO. 


6. Special Modifiers: Special modifiers are used when elements from unrelated or 
secondary disciplines are shown for clarity or reference on the same drawing. Drawing 
elements from secondary disciplines should be placed on one layer, named with the 
applicable special modifier. For example: The layer A-MECH in an architectural plan 
contains mechanical elements shown for clarity or for information only in the 
architectural plan. In this case, the mechanical information does not need to be separated 
by layer, since the drawing is primarily architectural. In similar situations, these 
modifiers may be used as needed with other major groups. Note that using these special 
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"group" modifiers does not preempt the proper application of appropriate layer names to 
separate drawing elements within each discipline. 


7. Egress Plans:  For layer naming and standards for evacuation route diagrams please refer 
to the MIT Design Standards Signage Thematic Folder.  


Layer Name Modifiers: 


Attributes (Colors, Linetypes, Pens, etc.):  


1. General: Many of the layers found in the Standard Layer Listing (Section 2.3.6) have 


Modifier Description Example 
Information   
-IDEN Identification, Callouts, Tags A-WALL-IDEN 
-NPLT Reference (non-plot) Information A-XREF-NPLT 
-REVC Revision clouds and notes A-FLOR-REVC 
-SYMB Drafting symbols A-FLOR-SYMB 
-TEXT General notes and specifications A-FLOR-TEXT 
-PATT Hatching patterns and poché A-FLOR-PATT 
-DIMS Dimension lines and dimensions A-FLOR-DIMS 
-3DIM Three-dimensional elements A-FLOR-3DIM 
Status Entities without status modifiers are assumed to be 


new. 
 


-EXST Existing elements to remain A-WALL-EXST 
-DEMO Existing elements to remove A-WALL-DEMO 
-PROP Proposed or future elements M-CWTR-PROP 
-APPX Approximate locations C-STRM-APPX 
Line Weight   
-FINE Fine line weight elements A-DETL-FINE 
-LITE Light line weight elements A-DETL-LITE 
-MEDM Normal line weight elements A-DETL-MEDM 
-HEVY Heavy line weight elements A-DETL-HEVY 
-SCRN Screened or shaded elements A-DETL-SCRN 
Special   
-ARCH Architectural elements shown for clarity M-ARCH 
-CIVI Civil engineering elements shown for clarity A-CIVI 
-ELEC Electrical elements shown for clarity P-ELEC 
-FIRE Fire protection elements shown for clarity E-FIRE 
-SITE Landscaping or site elements shown for clarity A-SITE 
-MECH Mechanical elements shown for clarity A-MECH 
-PLUM Plumbing elements shown for clarity M-PLUM 
-STRU Structural elements shown for clarity E-STRU 
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been assigned specific attribute values by MIT according to the following categories:  
color, pen weight, and linetype.  All attributes shall be defined on layer 0 (zero).  
Attributes that have not been pre-defined by MIT may be assigned at the discretion of the 
user. 


2. Colors:  Specific colors must be used for the layers and annotation layers most often 
used to assist space documentation.  The color assignment of these layers can be found in 
the Standard Layer Listing. Entity colors shall be defined by layer, not by entity.  Layer 
colors shall fall in the range of color numbers 1-15.  All other layers may have their 
colors assigned at the discretion of the client.   


a. As a general rule for all projects, drawing entities should assume the color property 
of the layer on which they reside.  This means that the color of individual entities 
should be assigned ‘by layer’ as opposed to ‘by entity.’  Entities which have been 
translated from other systems may fail to meet this requirement. 


3. Linetypes:  The default linetype of each layer is typically CONTINUOUS unless 
otherwise specified in the Standard Layer Listing. 


4. Pen Weight:  The following chart shows pen weight assignments which should 
maximize the printed clarity of drawings conforming to the color assignments of MIT’s 
core layers.   Other pen weights may be assigned at the discretion of the client. 
 


Pen # Color Weight 


1 red 0.010” 
2 yellow 0.015” 
3 green 0.010” 
4 cyan 0.020” 
5 blue 0.005” 
6 magenta 0.010” 
7 white 0.015” 
8 gray 0.005” 
9 light gray 0.001” 
15 brown 0.001” 


Layer Usage Exceptions:  


1. For most MIT Renovation and Space Change projects (small to medium size projects), 
the MIT CAD layering standard should suffice as is. In certain cases the layering 
standards may require modification to accommodate special project requirements. For 
example, large MIT capital projects or facilities drawings developed for special projects 
often present unique circumstances, requiring special considerations for CAD 
requirements.  


2. Modifications to or deviations from the layering standards as published in this document 
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must be pre-approved by a member of MIT’s Facility Information Systems (FIS). Any 
special CAD requirements should be addressed at a joint meeting between the parties 
involved, prior to the development of CAD drawings for the project; otherwise the 
standards and guidelines in this document apply. Any changes need to be documented 
and submitted to FIS for approval. 


Standard Layer Listing:  


The following layer list is an example of commonly used NCS layer names along with additional 
MIT specific layer names (marked with a * in the left hand column).  Where MIT specific 
layer names differ from NCS, MIT layer names shall be used.  For additional detail, beyond what 
is outlined herein, please refer to the National CAD Standard for guidance.   


A copy of the National CAD Standard may be obtained from 
https://www.nationalcadstandard.org/ncs6/. 


 Name Description Color Linetype 
 Architectural    
 A-AREA Area Boundary Lines and Calculations 4-cyan Continuous 
 A-AREA-IDEN Room Numbers and Identification, Area 


Calculations 
7-white Continuous 


* A-AREA-PATT Area Hatching 8-gray Continuous 
 A-CLNG Ceiling Information 1-red Continuous 
* A-CLNG-EXST Existing Ceiling 1-red Continuous 
 A-CLNG-OPNG Overhead Skylights 6-magenta Hidden 
 A-CLNG-GRID Ceiling Grid 3-green Continuous 
* A-CLNG-SOFF Ceiling Soffits 2-yellow Continuous 
* A-CLNG-OVHD Overhead Overhangs 6-magenta Hidden 
* A-CLNG-PATT Ceiling Hatching/Patterns 8-gray Continuous 
 A-CLNG-TEXT Ceiling Plan Text 7-white Continuous 
 A-CLNG-DIMS Ceiling Plan Dimensions 1/7-


red/white 
Continuous 


 A-CLNG-SYMB Ceiling Symbols (Section, Detail & 
Elevation Marks) 


4-cyan Continuous 


* A-CLNG-MECH Ceiling Plan Mechanical Elements 4-cyan Continuous 
* A-CLNG-ELEC Ceiling Plan Electrical Elements 4-cyan Continuous 
 A-DOOR Doors 2-yellow Continuous 
* A-DOOR-DEMO Demolished Doors 1-red Dashed 
* A-DOOR-EXST Existing Doors 1-red Continuous 
 A-DOOR-IDEN Door Identification 2-yellow Continuous 
 A-EQPM Equipment 6-magenta Continuous 
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 A-EQPM-IDEN Equipment Identification 2-yellow Continuous 
 A-FLOR Floor Information – Finishes  Continuous 
 A-FLOR-EVTR Elevators 2-yellow Continuous 
* A-FLOR-EVTR-EXST Existing Elevators 1-red  
 A-FLOR-STRS Stairs and Ladders 2-yellow Continuous 
* A-FLOR-STRS-EXST Existing Stairs and Ladders 1-red  
 A-FLOR-CSWK Casework, Cabinets, Counters 6-magenta Continuous 
 A-FLOR-OVHD Overhead Skylights and Overhangs  Continuous 
* A-FLOR-SILL Door Sills 5-blue Continuous 
* A-FLOR-PATT Floor Hatching/Patterns 5-blue Continuous 
* A-FLOR-TEXT-DEMO Demolition Plan Text 7-white Continuous 
 A-FLOR-TEXT Floor Plan Text 7-white Continuous 
 A-FLOR-DIMS Floor Plan Dimensions (Lines/Text) 1/7-


red/white 
Continuous 


 A-FLOR-SYMB Floor Symbols (Section, Detail, & 
Elevation Marks) 


4-cyan Continuous 


* A-FLOR-MECH Floor Plan Mechanical Elements 9-light gray Continuous 
* A-FLOR-ELEC Floor Plan Electrical Elements 9-light gray Continuous 
 A-FURN Furniture Layouts 5-blue Continuous 
 A-FURN-IDEN Furniture Identification 2-yellow Continuous 
 A-GLAZ Windows 2-yellow Continuous 
* A-GLAZ-DEMO Demolished Windows 1-red Dashed 
* A-GLAZ-EXST Existing Windows 1-red Continuous 
* A-GLAZ-SILL-EXST Existing Window Sill 1-red Continuous 
 A-GLAZ-SILL New Window Sill 2-yellow Continuous 
 A-GLAZ-PRHT Partial Height Windows and Glazed 


Partitions 
1-red Continuous 


 A-GLAZ-IDEN Window Identification 2-yellow Continuous 
 A-WALL Full Height Walls 4-cyan Continuous 
* A-WALL-DEMO Demolished Walls 1-red Dashed 
* A-WALL-EXST Existing Walls 1-red Continuous 
 A-WALL-PRHT Partial Height Walls 2-yellow Continuous 
 A-WALL-MOVE Moveable Wall Partitions 2-yellow Continuous 
 A-WALL-HEAD Door and Window Headers 15-brown Continuous 
 A-WALL-JAMB Door and Window Jambs 2-yellow Continuous 
 A-WALL-PATT Wall Hatching/ Poché 8-gray Continuous 
 A-WALL-CNTR Wall Centerlines 5-blue Continuous 
 A-WALL-IDEN Wall Identification 2-yellow Continuous 
* A-WALL-SHFT Service Shafts (hidden lines) 5-blue Hidden 
* A-WALL-MATL Wall Panels or Surface Materials 5-blue Continuous 
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* A-ELEV-FINE Elevation Linework – Fine 5-blue Continuous 
* A-ELEV-LITE Elevation Linework – Light 1-red Continuous 
* A-ELEV-MEDM Elevation Linework – Medium 2-yellow Continuous 
* A-ELEV-HEVY Elevation Linework – Heavy 4-cyan Continuous 
* A-ELEV-TEXT Elevation Text 7-white Continuous 
* A-ELEV-DIMS Elevation Dimensions 1/7-


red/white 
Continuous 


* A-ELEV-SYMB Elevation Symbols 4-cyan Continuous 
* A-SECT-FINE Section Linework – Fine 5-blue Continuous 
* A-SECT-LITE Section Linework – Light 1-red Continuous 
* A-SECT-MEDM Section Linework – Medium 2-yellow Continuous 
* A-SECT-HEVY Section Linework – Heavy 4-cyan Continuous 
* A-SECT-TEXT Section Text 7-white Continuous 
* A-SECT-DIMS Section Dimensions 1/7-


red/white 
Continuous 


* A-DETL-FINE Detail Linework – Fine 5-blue Continuous 
* A-DETL-LITE Detail Linework – Light 1-red Continuous 
* A-DETL-MEDM Detail Linework – Medium 2-yellow Continuous 
* A-DETL-HEVY Detail Linework – Heavy 4-cyan Continuous 
* A-DETL-TEXT Detail Text 7-white Continuous 
* A-DETL-DIMS Detail Dimensions 1/7-


red/white 
Continuous 


* A-SCHD-LITE Schedule Linework – Light 1-white Continuous 
* A-SCHD-HEVY Schedule Linework – Heavy 4-cyan Continuous 
* A-SCHD-TEXT Schedule Text 7-white Continuous 
* A-XREF External References  Continuous 
* A-MTCH Match Lines (Polylines) 6-magenta Continuous 
* A-VIEW Paper Space Viewports  Continuous 
* A-TEXT General Notes and Specifications 7-white Continuous 
* A-SHBD Sheet Border and Title Block (Polylines) 6-magenta Continuous 
* A-REVC Revision Clouds (Polylines) 6-magenta Continuous 
 Civil and Site    
 C-BLDG MIT Building Footprints   
* C-BLDG-DOCK MIT Loading Docks   
 C- PRCH MIT Porches   
 C-DECK MIT Decks   
 C-BLDG-IDEN MIT Building Identification   
* C-BLDG-OTHR Other Building Footprints   
 C-BLDG-OTHR-IDEN Other Building Identification   
 C-PRKG Parking Lots   
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 C-PRKG-IDEN Parking Lot Identification   
 C-ROAD Paved Roads   
 C-ROAD-UPVD Dirt Roads   
 C-DRIV Driveways   
 C-ROAD-CURB Curbs   
 C-ROAD-EQPM Road Apparatus - Traffic Lights etc.   
 C-ROAD-IDEN Road Identification   
 C- BRDG Bridges   
 C- BRDG-IDEN Bridge Identification   
 C-RAIL Railroad Tracks   
 C-RAIL-EQPM Railroad Apparatus - Crossing Gates etc.   
 C-RAIL-IDEN Railroad Identification   
 C-STRM Storm Drainage Lines   
* C-STRM-EQPM Storm Drainage Equipment   
* C-STRM-MHOL Storm Drainage Manholes   
 C-STRM-CBSN Storm Drainage Catch Basins   
 C-STRM-IDEN Storm Drainage Identification   
 C-SSWR Sanitary Sewer Lines   
* C-SSWR-EQPM Sanitary Sewer Equipment   
 C-SSWR-MHOL Sanitary Sewer Manholes   
 C-SSWR-IDEN Sanitary Sewer Identification   
* C-CWTR Chilled Water Lines   
* C-CWTR-EQPM Chilled Water Equipment   
* C-CWTR-MHOL Chilled Water Manholes and Valve Boxes   
* C-CWTR-IDEN Chilled Water Identification   
 C-STEM High Pressure Steam Lines   
* C-STEM-EQPM High Pressure Steam Equipment   
 C-STEM-MHOL High Pressure Steam Manholes   
* C-STEM-IDEN High Pressure Steam Identification   
* C-STEM-COND High Pressure Condensate Lines   
* C-STEM-COND-EQPM High Pressure Condensate Equipment   
* C-STEM-COND-MHOL High Pressure Condensate Manholes   
* C-STEM-COND-IDEN High Pressure Condensate Identification   
* C-STMP Medium Pressure Steam Lines   
* C-STMP-IDEN Medium Pressure Steam Identification   
* C-DOMW Domestic Water Lines   
* C-DOMW-EQPM Domestic Water Equipment   
* C-DOMW-MHOL Domestic Water Manholes and Valve 


Boxes 
  


* C-DOMW-IDEN Domestic Water Identification   
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* C-CDSR Condenser Water Lines   
* C-CDSR-EQPM Condenser Water Equipment   
* C-CDSR-IDEN Condenser Water Identification   
* C-FOIL Fuel Oil Lines   
* C-FOIL-EQPM Fuel Oil Equipment   
* C-FOIL-IDEN Fuel Oil Identification   
 C-NGAS Natural Gas Lines   
 C-NGAS-EQPM Natural Gas Equipment   
 C-NGAS-MHOL Natural Gas Manholes and Valve Boxes   
 C-NGAS-IDEN Natural Gas Identification   
 C-FIRE Fire Protection Lines   
* C-FIRE-EQPM Fire Protection Equipment   
 C-FIRE-MHOL Fire Protection Manholes and Valve Boxes   
 C-FIRE-HYDT Fire Hydrants   
 C-FIRE-IDEN Fire Identification   
* C-ELEC Electrical Distribution - Duct Banks   
* C-ELEC-MHOL Electrical Manholes and Hand Holes   
* C-ELEC-EQPM Electrical Equipment - Substations, 


Generators, Transformers etc. 
  


* C-ELEC-LITE Site Lighting   
* C-ELEC-POWR Misc Underground Power   
* C-ELEC-FIRE Fire Alarm Distribution   
* C-ELEC-FIRE-IDEN Fire Alarm Identification   
* C-ELEC-FIRE-MHOL Fire Alarm Manholes and Hand Holes   
* C-ELEC-FIRE-PSTN Fire Alarm Pull Stations   
* C-ELEC-POLE Utility Poles   
* C-ELEC-IDEN Electrical Identification   
 C-COMM Telecomm Distribution - Duct Banks   
* C-COMM-MHOL Telecomm Manholes and Hand Holes   
* C-COMM-EMER Emergency Telephones   
 C-COMM-IDEN Telecommunication Identification   
 C-CATV Cable TV   
* C-CATV-IDEN Cable TV Identification   
 C-PROP Property Lines   
 C-PROP-IDEN Property Identification   
 C- ESMT Property Easements   
 C- ESMT-IDEN Easement Identification   
* C-PROP-PRCL Parcel Lines   
* C-PROP-PRCL-IDEN Parcel Identification   
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* C-PROP-MNMT Property Monuments   
* C-PROP-MNMT-IDEN Property Monument Identification   
 C-TOPO Contour Lines and Elevations   
 C-TOPO-SPOT Spot Elevations   
* C-TOPO-BMRK Benchmarks   
 C-WALL-RTWL Retaining Wall   
 C-TOPO-IDEN Elevation Identification   
* C-WATR Water Bodies - Rivers, Lakes, etc.   
* C-WATR-IDEN Water Body Identification   
 C-GRID-MMIT MapMIT Grid   
* C-GRID-MMIT-IDEN MapMIT Grid Identification   
* C-GRID-MSCS Mass State Coordinate System   
* C-GRID-MSCS-IDEN MSCS Identification   
* C-ELEV Elevations   
* C-ELEV-TEXT Elevation Text   
* C-SECT Sections   
* C-SECT-TEXT Section Text   
* C-DETL Details   
* C-DETL-TEXT Detail Text   
* C-LGND Legend symbols   
* C-LGND-TEXT Legend text   
* C-SCHD Schedules   
* C-SCHD-TEXT Schedule Text   
* C-TEXT General Notes and Specifications   
* C-XREF External References   
* C-VIEW Paper Space Viewports   
* C-SHBD Sheet Border and Title Block   
 Electrical    
 E-FIRE Fire Alarm Wiring and Conduit   
* E-FIRE-DEVC Fire Alarm Devices - Miscellaneous   
* E-FIRE-DEVC-MANL Fire Alarm Manual Devices - Pull Stations   
* E-FIRE-DEVC-SGNL Fire Alarm Signal Devices - Horns and 


Lights 
  


 E-FIRE-EQPM Fire Alarm Equipment - Panels and Boxes   
* E-FIRE-SCHM Fire Alarm Schematic Diagrams   
 E-FIRE-IDEN Fire Alarm Identification   
 E-LITE Lighting Fixtures   
* E-LITE-POWR Lighting Power   
 E-LITE-SWCH Light Switches   
 E-LITE-IDEN Lighting Identification   







 


MIT Design Standards 2022 | T03 - BIM & CAD Drawing Standards  Page 18 of 34 
 
 


* E-EQPM-13_8 13.8KV Equipment   
* E-EQPM-208V 120/208V Equipment - Switches, XFMRs, 


Panels 
  


* E-EQPM-2400 2400V Equipment   
* E-EQPM-480V 277/480V Equipment   
* E-POWR-13_8 13.8 KV Power Circuits   
* E-POWR-13_8-IDEN 13.8KV Power Identification   
* E-POWR-1LIN One Line Power Diagrams   
* E-POWR-208V 120/208V Power Circuits   
* E-POWR-208V-IDEN 120/208V Power Identification   
* E-POWR-2400 2400V Power Circuits   
* E-POWR-2400-IDEN 2400V Power Identification   
* E-POWR-480V 277/480V Power Circuits   
* E-POWR-480V-IDEN 277/480V Power Identification   
 E-COMM Communications Wiring and Conduit   
 E-COMM-EQPM Communications Devices and Equipment   
 E-COMM-IDEN Communications Identification   
* E-SECR Security Wiring, Conduit   
* E-SECR-EQPM Security Devices, Equipment   
* E-SECR-IDEN Security Identification   
 E-LITE-EMER Emergency Lighting   
* E-EMER-POWR Emergency Power   
* E-EMER-EQPM Emergency Equipment   
* E-EMER-IDEN Emergency Identification   
 E-CONT Electrical Controls   
 E-CONT-IDEN Electrical Controls Identification   
 E-GRND Ground System   
 E-GRND-IDEN Ground System Identification   
* E-ELEV Elevations   
* E-ELEV-TEXT Elevation Notes   
* E-SECT Sections   
* E-SECT-TEXT Section Notes   
* E-DETL Details   
* E-DETL-TEXT Detail Notes   
* E-SCHD Schedule Lines   
* E-SCHD-TEXT Schedule Text   
* E-LGND Legend Symbols   
* E-LGND-TEXT Legend Text   
* E-TEXT General Notes and Specifications   
* E-XREF External References   
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* E-VIEW Paper Space Viewports   
* E-SHBD Sheet Border and Title Block   
 Landscape    
 L-PLNT Plants and Landscaping   
 L-PLNT-TREE Trees and Shrubs   
 L-PLNT-GCVR Ground Covers and Vines   
 L-PLNT-BEDS Rock, Bark and Landscaping Beds   
 L-PLNT-TURF Lawn Areas   
 L-PLNT-IDEN Plant and Landscaping Identification   
 L-IRRG Irrigation Piping   
 L-IRRG-SPKL Irrigation Sprinklers   
 L-IRRG-IDEN Irrigation Identification   
 L-SITE Site Improvements   
* L-SITE-CONC Concrete Pads   
 L- FENC Fencing   
 L-SITE-STEP Steps   
* L-SITE-SIGN Signs   
* L-SITE-RAMP Handicap Ramps and Access   
 L-SITE-WALL Walls   
 L-SITE-SWLK Walkways   
 L-SITE-TRAL Dirt Paths   
 L-SITE-FURN Site Furnishings   
 L-SITE-SPRT Athletic Fields   
 L-SITE-IDEN Site Identification   
* L-ELEV Elevations   
* L-SECT Sections   
* L-DETL Details   
* L-SCHD Schedules   
* L-SCHD-TEXT Schedule Text   
* L-LGND Legend Symbols   
* L-LGND-TEXT Legend text   
* L-TEXT General Notes and Specifications   
* L-XREF External References   
* L-VIEW Paper Space Viewports   
* L-SHBD Sheet Border and Title Block   
 Mechanical    
 M-CWTR Chilled Water Supply/Return Piping   
 M-CWTR-EQPM Chilled Water Equipment   
* M-CWTR-PROC Secondary Chilled Water - Equipment 


Cooling 
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 M-CWTR-IDEN Chilled Water Identification   
 M-CNDW Condenser Water Supply/Return Piping   
 M-CNDW-EQPM Condenser Water Equipment   
 M-CNDW-IDEN Condenser Water Identification   
* M-HWTR Heating Hot Water Supply/Return Piping   
 M-HWTR-EQPM Heating Hot Water Equipment   
 M-HWTR-IDEN Heating Hot Water Identification   
 M-REFG Refrigeration Piping   
 M-REFG-EQPM Refrigeration Equipment   
 M-REFG-IDEN Refrigeration Identification   
 M-STEM-HPIP High Pressure Steam Piping   
 M-STEM-HPIP-EQPM High Pressure Steam Equipment   
 M-STEM-HPIP-IDEN High Pressure Identification   
 M-STEM-HPIP-COND High Pressure Condensate Piping   
 M-STEM-HPIP-COND-


IDEN 
High Pressure Condensate Identification   


 M-STEM-MPIP Medium Pressure Steam Piping   
 M-STEM-MPIP-IDEN Medium Pressure Steam Identification   
 M-STEM-LPIP Low Pressure Steam Piping   
 M-STEM-LPIP-IDEN Low Pressure Steam Identification   
 M-STEM-LPIP-COND Low Pressure Condensate Piping   
 M-STEM-LPIP-COND-


IDEN 
Low Pressure Condensate Identification   


 M-STEM-LPIP-PROC Low Pressure Process Steam Piping   
 M-STEM-LPIP-PROC-


IDEN 
Low Pressure Process Identification   


 M-RCOV-PIPE Heat Recovery Piping   
 M-RCOV-EQPM Heat Recovery Equipment   
 M-RCOV-IDEN Heat Recovery Identification   
 M-FUEL-OGEP Fuel Oil Piping   
 M-FUEL-OGEP-IDEN Fuel Oil Identification   
 M-HVAC-SPLY-SDFF HVAC Supply Diffusers   
 M-HVAC-SPLY-DUCT HVAC Supply Ductwork   
 M-HVAC-SPLY-IDEN HVAC Supply Ductwork and Diffuser 


Identification 
  


 M-HVAC-RETN-RDFF HVAC Return Diffusers   
 M-HVAC-RETN-DUCT HVAC Return Ductwork   
 M-HVAC-RETN-IDEN HVAC Return Duct  and Diffuser 


Identification 
  


* M-HVAC-EXHS-EDFF HVAC Exhaust Diffusers   
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 M-HVAC-EXHS-DUCT HVAC Exhaust Ductwork   
 M-HVAC-EXHS-IDEN HVAC Exhaust Duct and Diffuser 


Identification 
  


* M-HVAC-SUPP-1LIN HVAC Supply One-Line Ductwork   
* M-HVAC-RETN-1LIN HVAC Return One-Line Ductwork   
* M-HVAC-EXHS-1LIN HVAC Exhaust One-Line Ductwork   
 M-HVAC-EQPM HVAC Equipment   
 M-HVAC-EQPM-IDEN HVAC Equipment Identification   
* M-HVAC-CONT HVAC Controls   
* M-HVAC-CONT-IDEN HVAC Control Identification   
 M-CMPA Compressed Air – Mains   
 M-CMPA-EQPM Compressed Air Equipment   
 M-CMPA-IDEN Compressed Air Identification   
* M-ELEV Elevations   
* M-ELEV-TEXT Elevation Notes   
* M-SECT Sections   
* M-SECT-TEXT Section Notes   
* M-DETL Details   
* M-DETL-TEXT Detail Notes   
* M-SCHD Schedule Lines   
* M-SCHD-TEXT Schedule Text   
* M-LGND Legend Symbols   
* M-LGND-TEXT Legend Text   
* M-TEXT General Notes and Specifications   
* M-XREF External References   
* M-VIEW Paper Space Viewports   
* M-SHBD Sheet Border and Title Block   
 Plumbing    
* P-FIRE Fire Protection Piping and Sprinkler Heads   
* P-FIRE-EQPM Fire Protection Equipment   
* P-FIRE-IDEN Fire Protection Identification   
 P-DOMW-CPIP Domestic Cold Water Piping   
 P-DOMW-HPIP Domestic Hot Water Piping   
* P-DOMW-HOTR Domestic Hot Water Return Piping   
 P-DOMW-EQPM Domestic Water Equipment   
 P-DOMW-IDEN Domestic Water Identification   
* P-PROC-COLD Process Cold Water Piping   
* P-PROC-HOTS Process Hot Water Piping   
* P-PROC-HOTR Process Hot Water Return Piping   
* P-PROC-EQPM Process Water Equipment   
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* P-PROC-IDEN Process Water Identification   
* P-RCVR Recovered Water Piping   
* P-RCVR-EQPM Recovered Water Equipment   
* P-RCVR-IDEN Recovered Water Identification   
* P-CMPA Lab Air Piping   
* P-CMPA-EQPM Lab Air Equipment   
* P-CMPA-IDEN Lab Air Identification   
* P-VACM Vacuum Piping   
* P-VACM-EQPM Vacuum Equipment   
* P-VACM-IDEN Vacuum Identification   
* P-CO2S CO2 Piping   
* P-CO2S-EQPM C02 Equipment   
* P-CO2S-IDEN C02 Identification   
* P-NIOX NO Piping   
* P-NIOX-EQPM NO Equipment   
* P-NIOX-IDEN NO Identification   
* P-NO2S NO2 Piping   
* P-NO2S-EQPM NO2 Equipment   
* P-NO2S-IDEN NO2 Identification   
* P-OXYG Oxygen Piping   
* P-OXYG-EQPM Oxygen Equipment   
* P-OXYG-IDEN Oxygen Identification   
* P-NGAS Natural Gas Piping   
* P-NGAS-EQPM Natural Gas Equipment   
* P-NGAS-IDEN Natural Gas Identification   
* P-PURE Pure Water Piping   
* P-PURE-EQPM Pure Water Equipment   
* P-PURE-IDEN Pure Water Identification   
 P-SSWR-PIPE Sanitary Waste Piping   
 P-SSWR-VENT Sanitary Vent Piping   
* P-SSWR-INDR Indirect Waste Piping   
* P-SSWR-LABS Lab Waste Piping   
* P-SSWR-LABS-VENT Lab Vent Piping   
 P-SSWR-IDEN Sanitary Identification   
 P-STRM-PIPE Storm Drain Piping   
 P-STRM-IDEN Storm Drain Identification   
* P-FIXT Plumbing Fixtures   
* P-FIXT-IDEN Plumbing Fixture Identification   
* P-ELEV Elevations   
* P-ELEV-TEXT Elevation Notes   
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* P-SECT Sections   
* P-SECT-TEXT Section Notes   
* P-DETL Details   
* P-DETL-TEXT Detail Notes   
* P-LGND Legend Symbols   
* P-LGND-TEXT Legend Text   
* P-SCHD Schedule Lines   
* P-SCHD-TEXT Schedule Text   
* P-TEXT General Notes and Specifications   
* P-XREF External References   
* P-VIEW Paper Space Viewports   
* P-SHBD Sheet Border and Title Block   
 Structural    
 S-COLS Columns   
 S-GRID Column Grid   
 S-GRID-DIMS Column Grid Dimensions   
 S-GRID-IDEN Column Grid Identification   
 S-WALL Structural or Bearing Walls   
* S-FRAM Framing   
 S-BEAM Beams   
 S-DECK Decking   
 S-FNDN Foundation   
 S-FNDN-PILE Foundation Piles   
 S-FNDN-PIER Foundation Piers   
 S-FNDN-RBAR Foundation Reinforcement   
* S-METL Miscellaneous Metal   
* S-ELEV Elevations   
* S-ELEV-TEXT Elevation Notes   
* S-SECT Sections   
* S-SECT-TEXT Section Notes   
* S-DETL Details   
* S-DETL-TEXT Detail Notes   
* S-SCHD Schedule Lines   
* S-SCHD-TEXT Schedule Text   
* S-LGND Legend symbols   
* S-LGND-TEXT Legend text   
* S-TEXT General Notes and Specifications   
* S-XREF External References   
* S-VIEW Paper Space Viewports   
* S-SHBD Sheet Border and Title Block   
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2.4 Translating CAD Files to DWG Format 


Translating from other CAD Software:  


MIT recognizes that many of its vendors do not use the same version of design software to 
produce plans for their projects.  However, MIT requires that service providers who work with 
other file formats submit DWG formatted CAD files upon project closeout that are fully 
compliant with all of the standards outlined herein, and which have no significant loss of drawing 
entities or project data that can result from standard CAD file translation procedures. 


Translating from BIM Software:  


Projects using Building Information Modeling (BIM) software are still required to produce DWG 
and PDF/TIF formats for their projects.  The use of the National CAD Standard will help 
facilitate the production of properly formed DWG files. 


DWG File Translation Testing:  


For firms translating their native CAD file format into DWG format concerned about delivering 
error-free CAD files to MIT upon project closeout, it is strongly recommended that thorough file 
translation testing be conducted before the drawing development phase of the project.  This will 
assure early detection of file conversion issues, if any, and allow for corrective measures to be 
taken before the project closeout period.  DXF files will not be accepted at project closeout as a 
substitution for DWG file deliverables. 


Error Free DWG Files:  


All DWG files and CAD drawing entities submitted at the end of a project must be able to be 
manipulated using standard AutoCAD® drafting procedures.  Files with proprietary features from 
other AutoCAD add-ons will not be accepted.  Non-compliance with this policy will result in the 
rejection of DWG files submitted at project closeout in addition to delayed rendering of final 
project payment. 


 


3.  USE OF BUILDING INFORMATION MODELING 


(BIM) 


3.1 MIT Requirements 


Many projects are utilizing Building Information Modeling (BIM) for design and construction 
projects at MIT.  While this practice is encouraged, the 2D deliverables are still required as 
outlined in this guideline and as specified in MIT contracts.   
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3.2 BIM Execution Plan 


Refer to Appendix A - BIM Execution Plan.  Document is to be completed by project teams as 
indicated.   
 
Projects using BIM are required to use the MIT BIM Execution Plan to document modeling 
practices.  This document declares what is being modeled, the accuracy of the models, the intent 
of the models, and how project teams work within the models.  Software platforms and 
procedures are also outlined and agreed upon in this document.   


The MIT BIM Execution Plan template is available upon request to fis-request@mit.edu.  


3.3 BIM Standards 


There are a number of evolving standards for the use of BIM.  Since no one standard can be 
applied to all types of MIT projects, it is recommended that modeling practices and standards be 
declared and agreed upon in the project’s BIM Execution Plan (BEP). 


Use of Industry Foundation Classes (IFC):  
 
Currently MIT is working on its internal BIM standards, but until the standard is 
complete the use of IFC and the creation of IFC compliant models is highly 
recommended.  Information about IFC can be found at the BuildingSMART Alliance 
website at:  http://www.nibs.org/ 


Other BIM Standards:  


If other BIM standard is being used for a project, for example OmniClass, it must be 
declared and agreed upon in the project’s BIM Execution Plan before the start of the 
project. 


3.4 BIM Models and Deliverables 


Models turned over to MIT as a deliverable must meet the requirements of the agreed upon MIT 
BIM Execution Plan.  Internally, MIT has standardized its BIM environment on Autodesk’s 
BIM platform and models created for projects are expected to work within MIT’s CAD/BIM 
environment. 


Use of Revit and NavisWorks:  


1. It is recommended that models are created in the most current versions of Autodesk Revit 
or Autodesk NavisWorks.  Modeling practices are declared in the project’s BIM 
Execution Plan and best practices for model creation include, but are not limited to: 


a. Consisted file naming convention. 
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b. Models must not have linked models. 
c. Vertical and Horizontal Coordinates must comply with MIT’s Survey Guidelines. 


2. Naming conventions of models delivered to MIT should closely follow the naming 
conventions outlined in File Organization and Transmittal to MIT below.  


Use of Other BIM Products:  


1. It is understood that different disciplines require the use of different types of software.  
These software packages need to be declared in the BIM Execution Plan and their use 
must result in the creation of proper 2D products and with models that can be used. 


BIM Deliverables:  


1. Its MIT’s philosophy that the use of BIM will assist in the creation accurate deliverables 
as outlined in this document. When models are considered as part of the deliverable and 
conform to the projects BIM Execution Plan, the MIT BIM Execution Plan itself is 
considered a required deliverable.  . 
 


4.  ARCHIVAL FILES 


The intent of requiring Archival Print Files is to receive a file of sufficient detail to recreate 100% 
of the information contained in the hard copy original, without creating an excessively large 
digital file.  Every sheet in the record or construction drawings needs to have a corresponding 
(1:1) Archival Print File.  These files must be either PDF or TIF formats and they may be 
produced either directly from CAD/BIM applications or from a scanned hard copy (PLT files and 
other print file formats will not be accepted). 


Regardless of production method, the Archive Print Files must match the content of the materials 
being submitted at closeout.  The names of these files must also be the same as the DWG files 
they represent, therefore multipage TIF/PDF files will not be accepted. All Archival Print Files 
must follow these production requirements. 


4.1 PDF File Creation 


Creation from DWG:  


1. PDF files from DWG files must mirror the color and line thickness that were represented 
by the print products.  To create these files, the same print settings should be used to 
generate the PDF files.  Unless colors are used in the files, PDF files with AutoCAD 
layer colors instead of their line settings will not be accepted since this is not a true 
representation of the project documentation. 
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Linework and Resolution:  


1. When possible, PDF files should be in vector format to provide crisp line work for 
drawings.  Files needing to be rasterized or scanned may be produced in PDF format and 
should be created at a resolution of 300dpi or higher.  A 24 by 36 inch original at 300dpi 
will result in an image 7,200 pixels by 10,800 pixels, but higher resolution can be used if 
300dpi does not accurately reproduce all content in ad drawings.  Do not adjust paper 
settings to achieve 300dpi. 


BIT Depth:  


1. Images encapsulated in PDF files should be created with a bit depth that is appropriate 
for the drawings they represent.  Embedded images may be either compressed using 
LZW lossless compression or uncompressed. The figure below shows suggested settings 
for drawings with rasterized features: 


Bit Depth 


Black and 
White 


1-bit 
May not be used for images created by scanning 
hard copy, only to be used in circumstances where 
there will be no loss of information. 


Grayscale 8-bit Sheets in which no color is used. 


Color 
8-bit or 
greater 


Sheets in which color is used to differentiate 
content. 


 


4.2 TIF File Creation 


Creation from Scanning:  


1. Generating TIF files by scanning the hard copy drawing are accepted.  Please refer to the 
Bit Depth table above for appropriate resolutions and bit depths.  JPG files will not be 
accepted in place of TIF or PDF files. 


Creation from AutoCAD®:  


1. Creation of TIF files directly from AutoCAD® is not recommended.  PDF files are the 
preferred file format when producing Archival Print Files from CAD/BIM software. 


Creation from Other Formats:  


1. Converting to TIF from other image file formats, the format being converted from must 
be a lossless format like PNG or GIF.  Firms should not convert from a file format that 
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uses lossy compression, such as JPEG, due to degradation of the image.  Images should 
not be resampled in order to increase resolution to 300dpi. 
 


5.  FILE IDENTIFICATION AND NAMING 


CONVENTIONS 


MIT requires that for each sheet submitted as a project deliverable there is a corresponding DWG 
and Archive Print File (PDF or TIF).  The sheet and the digital files should follow the same 
naming convention.  Each print file’s name should have the same name as its source DWG file. 


5.1 DWG Sheet Identification 


Larger Capital Projects should use the following sheet identification format.  It is a consistent 
format that contains five alphanumeric characters in a specific sequence conveying meaningful 
information to both the drawing creator and user. The sheet identifier consists of three 
components: the discipline designator, the sheet type designator, and the sheet sequence. 


 


Discipline Designators: 


1. The discipline designator consists of one alphabetical character and a hyphen or two 
alphabetical characters.  The codes used for the discipline designator are listed in the 
Layer Naming Convention.  The discipline designator identifies the sheet as a member of 
a particular genre of drawings and is one character.  For more specific genres, such as 
security (SC) or audio visual (AV) drawings, creators can use a two-character designator. 
Not all type designators are required. The standard also does not prohibit combining 
different types of drawings onto the same sheet. Basic discipline designators are listed 
below: 
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Sheet Type Designators: 


1. Sheet type designators consist of one numeric character.  The sheet type designator refers 
to the type of information displayed in the drawing. 


 


Sheet Sequence Numbers:  


1. Sheet sequence numbers consists of two numeric characters in sequential order from 00 
through 99.  Example:  Second floor plan - A102. 


5.2 File Organization and Transmittal to MIT 


In order to keep track of materials submitted to MIT, a clear catalog of information needs to 
accompany the materials submitted to MIT.   


File Names:  


1. MIT has its own file naming convention for archival purposes to make file easily 
identifiable to users.  Though this naming convention is not required, it is good to be 
aware of the nomenclature used for archiving.  Naming convention for MIT’s archiving 
system is as follows: 


a. File: MIT_MG02_02145_A_AB_A-102.DWG 
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b. Convention: [campus]_[building #]_[MIT project #]_[discipline]_ 
[phase]_[sheet #].[extension] 


c. Description:  From the MIT campus, Main Group building 2, project number 
02145 and is an architectural as-built, sheet A-102. 


2. Please refer to the MIT Archiving Guidelines for other best practices when organizing 
project information. 


 


File Transmittal:  


1. The content of electronic drawings must match the delivered original hard copy set 
exactly. To ensure the integrity of the electronic drawing set upon delivery to MIT: 


a. Ensure the drawings adhere to the guidelines presented in this document. Review 
the procedures for preparing drawings for submittal as detailed in the preceding 
paragraphs.   


b. Submit Adobe PDF’s or TIF’s of the sheets, with file names corresponding to 
names of DWG files.  


c. Submit all digital files on thumb drives or portable hard drives, to the MIT 
project manager.  If external ftp or file transfer site is being used, please notify 
FIS.  
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APPENDIX A:  BIM EXECUTION PLAN 


Please use the MIT BIM Execution Plan for all project utilizing building information modeling.  
This template can be requested at fis-request@mit.edu.    
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APPENDIX B:   GLOSSARY OF TERMS 


 
The definitions below have been gathered from a variety of sources including online documents, 
the American Institute of Architects and MIT Staff. 
 
As-Built Drawings: 
As-built drawings are prepared by the contractor. They show, in red ink, on-site changes to the 
original construction documents. This set of drawings depicts the actual conditions of the 
completed construction “as it was built”.  
 
Basis of Design:	  
The basis of design is the documentation of the primary thought processes and assumptions 
behind design decisions that were made to meet the Owner’s Project Requirements. The basis of 
design describes the systems, components, conditions and methods chosen to meet the intent. 
Some reiterating of the Owner’s Project Requirements may be included. 
 
Bid Documents:  
Documents required to be submitted in response to an Invitation To Bid (ITB). These include the 
prescribed bid form, drawings, specifications, time lines, charts, price breakdowns, etc. 
 
Commissioning Plan:	  
An overall plan, developed before or after bidding, that provides the structure, schedule and 
coordination planning for the commissioning process.	  
 
Construction Drawings: 
Drawings that provide all the necessary information, both graphic and written, to build the 
project. These drawings provide specific, detailed information regarding walls, doors, furniture, 
equipment, lighting, outlets, and so on.  
 
Design Drawings: 
Technical drawings used to fully and clearly define requirements for engineered items so that 
they may conform to the design aesthetic.  The purpose of such a drawing is to accurately and 
unambiguously capture all the geometric features of a product or a component that will allow a 
manufacturer to produce that component. 
 
Final Commissioning Report:	  
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A final summary report by the Commissioning Authority provided to the Owner, focusing on 
evaluating commissioning process issues and identifying areas where the process could be 
improved.  All acquired documentation, logs, minutes, reports, deficiency lists, communications, 
findings, unresolved issues, etc., are compiled in appendices and provided with the report	  
 
Functional Performance Tests (FPT):	  
A test of the dynamic function and operation of equipment and systems using manual (direct 
observation) or monitoring methods. Functional performance testing is the dynamic testing of 
systems (rather than just components) under full operation. Systems are tested under various 
modes, such as high and low cooling/heating loads, component failures, fire alarm, power failure, 
etc.  The systems are run through all control system’s sequences of operation and components are 
verified to be responding as the sequences state. 
 
O&M Manuals: 
Operational and Maintenance Manuals include equipment specifications and schedules, drawings 
and overall information needed to maintain installed equipment. 
 
Owner’s Project Requirements:	  
A dynamic document that provides the explanation of the ideas, concepts and criteria that are 
considered to be very important to the owner. It is initially the outcome of the programming and 
conceptual design phases. 
 
Pre-Functional Checklist (PFC):	  
A list of items to inspect and elementary component tests to conduct to verify proper installation 
of equipment, provided by the Commissioning Authority to the Sub-Contractors.  PFCs are 
primarily static inspections and procedures to prepare the equipment or system for initial 
operation (e.g., belt tension, oil levels OK, gages in place, etc.).  However, some PFC items entail 
simple testing of the function of a component, a piece of equipment or system (such as measuring 
the voltage imbalance on a three phase pump motor of a chiller system).	  
 
Record Drawings: 
Record drawings are prepared by the architect and reflect on-site changes the contractor noted in 
the as-built drawings. They are often compiled as a set of on-site changes made for the owner per 
the owner-architect contract. 
 
Shop Drawings: 
A drawing or set of drawings produced by the contractor, supplier, manufacturer, subcontractor, 
or fabricator typically required for pre-fabricated components. 
 
Sketches: 
A simple, technical drawing created to isolate a particular engineering/architectural item and 
provide specific requirements related to that item. 
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Specifications: 
Specific qualitative statements of particular needs to be satisfied, or essential characteristics that a 
customer requires (in a good, material, method, process, service, system, or work) and which a 
vendor must deliver. They are usually written in a manner that enables all parties to measure the 
degree of conformance. 
 
Submittals: 
Product data submittals, samples, and shop drawings are required primarily for the architect and 
engineer to verify that the correct products will be installed on the project.  This process also 
gives the architect and sub-consultants the opportunity to select colors, patterns, and types of 
material that were not chosen prior to completion of the construction drawings. 	  
 
Survey Drawings: 
A CAD plan prepared by a licensed surveyor, which shows all essential measurements taken in 
the survey. Each survey drawing will be tied into the MIT control network and be submitted in 
NAD 83 feet. 
	  
Systems Manual:	  
The Systems Manual expands the scope of the traditional operating and maintenance 
documentation to include the additional information gathered during the Commissioning Process 
and to provide a systems-based organization of information. The Systems Manual is intended to 
be useful in the day-to-day operations of a facility. 	  
 
Working Drawings: 
A complete set of plans and specifications showing and describing all phases of a project, 
architectural, structural, mechanical, electrical, civil engineering, and landscaping systems to the 
degree necessary for the purposes of accurate bidding by contractors and for the use of artisans in 
constructing the project. 
	  


END	  OF	  DOCUMENT 
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1. BIM	  EXECUTION	  PLAN	  OVERVIEW	  
	  
To	  successfully	  implement	  Building	  Information	  Modeling	  (BIM)	  on	  a	  project,	  the	  project	  team	  has	  developed	  this	  
detailed	  BIM	  Project	  Execution	  Plan.	  The	  BIM	  Project	  Execution	  Plan	  defines	  uses	  for	  BIM	  on	  the	  project	  (e.g.	  
design	  authoring,	  cost	  estimating,	  and	  design	  coordination),	  along	  with	  a	  detailed	  design	  of	  the	  process	  for	  
executing	  BIM	  throughout	  the	  project	  lifecycle.	  	  
	  	  
This	  is	  also	  a	  pilot	  use	  of	  BIM	  at	  MIT	  where	  the	  client	  is	  engaged	  in	  the	  BIM	  process	  alongside	  the	  design	  and	  
construction	  teams.	  
	  
There	  will	  be	  six	  interlinked	  BIM	  files	  by	  the	  design	  team:	  an	  Existing	  Conditions/Architectural	  Design	  Model	  by	  
ARCH;	  Mechanical,	  Plumbing,	  Electrical,	  Communications,	  and	  Access	  Control	  models	  by	  ENG.;	  and	  then	  a	  
Coordination	  Model	  by	  CONS.	  The	  design	  models	  will	  be	  in	  Revit	  Architecture	  2019.	  	  
	  


2. PROJECT	  INFORMATION	  
	  
1. Project	  Owner:	  MIT	  
2. Project	  Name:	  MIT	  W1	  Renovation	  Project	  
3. Project	  Location	  and	  Address:	  305	  Memorial	  Drive,	  Cambridge,	  MA	  02138,	  USA	  
4. Contract	  Type/Delivery	  Method:	  
5. Project	  Description:	  Massachusetts	  Institute	  of	  Technology	  Building	  W-‐1	  construction	  services	  for	  $00	  million,	  


185,000	  sf	  design/build	  renovation	  and	  restoration	  of	  seven-‐story,	  historic	  (1900s)	  residence	  hall,	  including	  
common	  areas,	  dining	  room,	  kitchen,	  and	  lobby;	  scope	  of	  work	  will	  include	  reconfiguration	  of	  dormitory	  
rooms,	  ADA	  compliance	  upgrades,	  and	  all	  new	  life-‐safety	  and	  M/E/P	  systems;	  site	  is	  in	  a	  high-‐profile	  location	  
on	  Massachusetts	  Avenue,	  requiring	  extensive	  logistical	  coordination;	  project	  is	  targeting	  LEED®	  Silver	  
Certification	  


6. Project	  Numbers	  
	  
	  
	  
	  
	  
	  
	  
	  
	  


	  


PROJECT	  INFORMATION	   NUMBER	  


MIT	  Project	  Number	   07063	  


CONSTRUCTION	  Project	  Number	   090193	  


ARCHITECTURAL	  Project	  Number	   	  


ENGINEERING	  Project	  Number	   2958.04	  
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7. Project	  Schedule/Phase/Milestones	  
	  


PROJECT	  PHASE	  /	  	  
MILESTONE	  


ESTIMATED	  
START	  DATE	  


ESTIMATED	  
COMPLETION	  DATE	  


PROJECT	  STAKEHOLDERS	  
INVOLVED	  


Existing	  conditions	  
documentation	  


2/10/2022	   12/1/2022	   Owner,	  A/E,	  sub-‐consultants,	  CM	  


CD	  level	  model	  with	  major	  A/MEP	  
coordination	  


8/01/2022	   12/18/2022	   A/E	  


Contractor	  coordination	  
implemented	  into	  model.	  


6/17/2022	   8/12/2022	   CM,	  subcontractors	  


Incorporate	  as-‐built	  information	  
into	  model	  


8/12/2022	   11/11/2022	   CM,	  subcontractors	  


	  
	  


	   	   	  


	  


3. KEY	  PROJECT	  CONTACTS	  
	  


ROLE	   ORGANIZATION	  CONTACT	  NAME	   LOCATION	   E-‐MAIL	   PHONE	  


Program	  Manager	   MIT	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	   NW23	   	   	  


Project	  Manager	   CONS	   	   	   	   	  


Senior	  Associate	   ARCH	   	   	   	   	  


BIM	  Administrator	   MIT	   	   NW23	   	   	  


Virtual	  CM	   CONS	   	   	   	   	  


	   ENG	   	   	   	   	  


	   ENG	   	   	   	   	  	  	  	  	  
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4. PROJECT	  GOALS/BIM	  USES	  


4.1 MAJOR	  BIM	  GOALS/OBJECTIVES	  
	  


PRIORITY	  GOAL	  DESCRIPTION	   POTENTIAL	  BIM	  USES	  


High	   Streamline	  MEP/FP	  coordination	   Clash	  free	  BIM	  


Medium	  
(Open-‐
Ended)	  


Explore	  how	  spaces	  and	  objects	  in	  the	  model	  can	  be	  enriched	  with	  data	  in	  a	  
fashion	  that	  dovetails	  with	  CAFM	  and	  COBie-‐compliant	  data	  conversion	  


	  


Low	   	   	  


	   	   	  


	  


4.2 BIM	  USES	  
	  


X	   PLAN	   X	   DESIGN	   X	   CONSTRUCT	   X	   OPERATE	  


	   PROGRAMMING	   X	   DESIGN	  AUTHORING	   X	  
SITE	  UTILIZATION	  
PLANNING	  


	  
BUILDING	  MAINTENANCE	  
SCHEDULING	  


	   SITE	  ANALYSIS	   X	   DESIGN	  REVIEWS	   X	  
CONSTRUCTION	  
SYSTEM	  DESIGN	  


	   BUILDING	  SYSTEM	  ANALYSIS	  


	   	   X	   3D	  COORDINATION	   X	   3D	  COORDINATION	   X	   ASSET	  MANAGEMENT	  


	   	   	   STRUCTURAL	  ANALYSIS	   	   DIGITAL	  FABRICATION	   	  
SPACE	  MANAGEMENT	  /	  
TRACKING	  


	   	   	  
LIGHTING/Shading	  
ANALYSIS	  


	  
3D	  CONTROL	  AND	  
PLANNING	  


	   DISASTER	  PLANNING	  


	   	   	   ENERGY/MEP	  ANALYSIS	   X	   RECORD	  MODELING	   X	   RECORD	  MODELING	  


	   	   X	  
COMMUNICATION	  w/	  
HISTORIC	  COMMISSION	  
and	  MIT	  COMMUNITY	  


X	   Virtual	  Mockup	   	   	  


	   	   	  
CODE,	  LEED	  
EVALUATION	  


	   	   	   	  


	   4D	  MODELING	   X	   4D	  MODELING	   X	   4D	  MODELING	   	   4D	  MODELING	  


	   COST	  ESTIMATION	   	   COST	  ESTIMATION	   	   COST	  ESTIMATION	   	   COST	  ESTIMATION	  


	  
EXISTING	  CONDITIONS	  
MODELING	  


X	  
EXISTING	  CONDITIONS	  
MODELING	  


X	  
EXISTING	  CONDITIONS	  
MODELING	  


X	  
EXISTING	  CONDITIONS	  
MODELING	  


4.3 BIM	  USES	  ANALYSIS	  WORKSHEET	  
	  
The	  BIM	  Uses	  Analysis	  Worksheet	  will	  specifically	  identify	  important	  information	  for	  the	  development	  of	  
the	  chosen	  BIM	  Uses	  in	  an	  organized	  way	  to	  increase	  efficiency	  and	  collaboration.	  	  The	  worksheet	  can	  
be	  found	  in	  Appendix	  **.
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5. ORGANIZATIONAL	  ROLES/STAFFING	  
	  


MODEL	  NAME	   MODEL	  CONTENT	  
PROJECT	  
PHASE	  


AUTHORING	  
COMPANY	  


AUTHORING	  
TOOL	  


Architectural	  
Model	  


Architectural	  existing	  conditions	   CD	  level	  
drawings	  


ARCH	   Autodesk®	  
Revit®	  
Architecture	  


HVAC	  Model	   Completed	  design	  modeled	  with	  spatial	  
requirements	  of	  and	  diagrammatic	  
locations	  for	  equipment,	  piping,	  
ductwork,	  valves	  etc.	  


CD	  level	  
drawings	  


END	   Autodesk®	  
Revit®	  MEP	  


Plumbing	  Model	   Completed	  design	  modeled	  with	  spatial	  
requirements	  of	  and	  diagrammatic	  
locations	  for	  piping,	  equipment,	  valves	  
etc.	  


CD	  level	  
drawings	  


ENG	   Autodesk®	  
Revit®	  MEP	  


Electrical	  Model	   Completed	  design	  modeled	  with	  spatial	  
requirements	  of	  and	  diagrammatic	  
locations	  for	  electrical	  panels,	  
equipment,	  starters,	  disconnects,	  
outlets,	  switches	  etc.	  	  Conduits	  4”	  and	  
over	  shall	  be	  modeled.	  


CD	  level	  
drawings	  


ENG	   Autodesk®	  
Revit®	  MEP	  


Communications
Model	  


	   	   END	   Autodesk®	  
Revit®	  MEP	  


Access	  Control	  
Model	  


	   	   END	   Autodesk®	  
Revit®	  MEP	  


Coordination	  
Model	  


Architectural,	  structural,	  and	  MEP	  
components	  	  


	   CONS	   Autodesk®	  
Revit®	  
Architecture	  	  


As-‐Built	  Model	   As-‐	  built	  conditions	   	   CONS	   Autodesk®	  
Navisworks	  


	   	   	   	   	  


	  
*Architectural	  and	  MEP	  models	  are	  separate	  but	  linked.	  
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6. MODEL	  TRANSITION	  PROCESS	  DIAGRAM	  
	  
Provide	  model	  transition	  process	  diagram	  for	  each	  BIM	  model.	  This	  process	  diagram	  will	  provide	  a	  detailed	  plan	  for	  
execution	  of	  each	  BIM	  model,	  building	  the	  foundation	  for	  the	  entire	  execution	  plan.	  	  


6.1 OVERVIEW	  DIAGRAM	  	  


	  


BIM	  USE	   ORGANIZATION	  
NUMBER	  OF	  
TOTAL	  STAFF	  
FOR	  BIM	  USE	  


ESTIMATED	  
STAFF	  HOURS	  


LOCATION(S)	   LEAD	  CONTACT	  


Existing	  Model	   Contractor	  A	   	   	   	   	  
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7. BIM	  INFORMATION	  EXCHANGES	  
	  
Model	  elements	  by	  discipline,	  level	  of	  detail,	  and	  any	  specific	  attributes	  important	  to	  the	  project	  are	  documented	  
using	  information	  exchange	  worksheet.	  See	  Chapter	  Four:	  Defining	  the	  Requirements	  for	  Information	  Exchanges	  in	  
the	  BIM	  Project	  Execution	  Planning	  Guide	  for	  details	  on	  completing	  this	  template.	  


7.1 LIST	  OF	  INFORMATION	  EXCHANGE	  WORKSHEETS	  	  
	  
The	  following	  are	  examples.	  Modify	  for	  specific	  project.	  Some	  Information	  Exchanges	  may	  need	  to	  be	  removed,	  
while	  some	  Information	  Exchanges	  may	  need	  to	  be	  added.	  	  
	  


• Existing	  Conditions	  Modeling	  
• Cost	  Estimation	  
• 4D	  Modeling	  
• Programming	  
• Site	  Analysis	  
• Design	  Reviews	  
• Design	  Authoring	  
• Energy	  Analysis	  
• Structural	  Analysis	  
• Lighting	  Analysis	  
• 3D	  Coordination	  
• Site	  Utilization	  Planning	  
• 3D	  Control	  and	  Planning	  
• Record	  Modeling	  
• Maintenance	  Scheduling	  
• Building	  System	  Analysis	  


	  


7.2 MODEL	  DEFINITION	  WORKSHEET	  
	  
(Attach	  Model	  Definition	  Worksheet)	  
	  







	  


MIT Design Standards 2022 | T04 - BIM Execution Plan	   	  Page 10 of 21 
 


	  


8. BIM	  AND	  FACILITY	  DATA	  REQUIREMENTS	  
	  
MIT	  seeks	  to	  use	  this	  model	  process	  to	  explore	  how	  MIT	  Space	  Accounting	  data	  can	  be	  integrated	  into	  the	  model.	  
Spaces	  should	  follow	  MIT	  standards	  as	  described	  in	  the	  MIT	  Space	  Accounting	  Guidelines	  V3.0,	  and	  data	  should	  be	  
created	  so	  that	  it	  can	  export	  via	  ODBC	  and	  other	  standard	  connectivity	  standards,	  such	  as	  a	  newly	  emerging	  ‘lite’	  
form	  of	  COBie.	  The	  MIT	  Space	  Accounting	  Guidelines	  can	  be	  found	  in	  Thematic	  Folder	  T18	  in	  the	  MIT	  Design	  
Standards.	  
	  
The	  following	  is	  a	  list	  of	  items	  that	  should	  be	  included	  in	  the	  model	  for	  Facilities	  Management	  use:	  
	  
*	  Include	  list	  of	  items	  to	  be	  included	  in	  the	  model	  from	  FM	  standpoint	  


	  


9. COLLABORATION	  PROCEDURES	  
	  


9.1 COLLABORATION	  STRATEGY	  
	  
The	  project	  team	  will	  use	  an	  FTP	  site	  as	  a	  tool	  for	  communication,	  document	  management	  and	  transfer.	  	  	  	  


9.2 MEETING	  PROCEDURES	  
	  


MEETING	  TYPE	  
PROJECT	  
STAGE	  


FREQUENCY	   PARTICIPANTS	   LOCATION	  


BIM	  REQUIREMENTS	  KICK-‐OFF	   	   	   	   MIT	  


DESIGN	  COORDINATION	   	   	   	   MIT	  


CONSTRUCTION	  PROGRESS	  
REVIEWS	  


	   Weekly,	  as	  needed	   	   MIT	  


BIM	  DEMONSTRATION	  AT	  
CLOSEOUT	  


To	  team;	  To	  
leadership	  of	  
MIT	  Facilities;	  
to	  other	  
audiences	  


TBD	   	   MIT	  
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9.3 MODEL	  DELIVERY	  SCHEDULE	  OF	  INFORMATION	  EXCHANGE	  FOR	  SUBMISSION	  
AND	  APPROVAL	  


	  


INFORMATION	  
EXCHANGE	  


FILE	  
SENDER	  


FILE	  
RECEIVER	  


ONE-‐TIME	  /	  
FREQUENCY	  


DUE	  DATE/	  
START	  
DATE	  


MODEL	  
FILE	  


MODEL	  
SOFTWARE	  


NATIVE	  
FILE	  
TYPE	  


FILE	  
EXCHANGE	  
TYPE	  


Existing	  Model	  	   ARCH	  


MDS	  	  
(FTP	  POST)	  
(COORDIN
ATION	  
LEAD)	  


WEEKLY	   [DATE]	   Arch	  
Revit	  Arch	  
2010	  


.rvt	   .rvt	  


Engineering	  	  
Models	  


ENG	  


RWS	  
(FTP	  POST)	  
(COORDIN
ATION	  
LEAD)	  


WEEKLY	  OR	  
SOONER	  TBD	  


[DATE]	   MEP	  
Revit	  Arch	  
2010	  


.rvt	   .rvt	  


Coordination	  
Model	  


CONS	  


SDC	  
(FTP	  POST)	  
(COORDIN
ATION	  
LEAD)	  


WEEKLY	   [DATE]	   A/MEP	   Navisworks	   .nwd	   .nwd	  


	  


9.4 INTERACTIVE	  WORKSPACE	  
	  
The	  project	  team	  should	  consider	  the	  physical	  environment	  it	  will	  need	  throughout	  the	  lifecycle	  of	  the	  project	  to	  
accommodate	  the	  necessary	  collaboration,	  communication,	  and	  reviews	  that	  will	  improve	  the	  BIM	  Plan	  decision	  
making	  process.	  Describe	  how	  the	  project	  team	  will	  be	  located.	  Consider	  questions	  like	  “will	  the	  team	  be	  
collocated?”	  If	  so,	  where	  is	  the	  location	  and	  what	  will	  be	  in	  that	  space?	  Will	  there	  be	  a	  BIM	  Trailer?	  If	  yes,	  where	  
will	  it	  be	  located	  and	  what	  will	  be	  in	  the	  space	  such	  as	  computers,	  projectors,	  tables,	  table	  configuration?	  Include	  
any	  additional	  information	  necessary	  about	  workspaces	  on	  the	  project.	  


9.5 ELECTRONIC	  COMMUNICATION	  PROCEDURES:	  	  
	  


FILE	  LOCATION	  
FILE	  STRUCTURE	  /	  
NAME	  


FILE	  
TYPE	  


PASSWORD	  
PROTECT	  


FILE	  
MAINTAINER	  


UPDATED	  


	   MIT	  –	  W1/Renovations	   FOLDERS	   YES	   	   ONCE/wk	  


	   MIT	  –	  W1/Renovations	   FOLDERS	   YES	   	   ONCE/wk	  
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10. QUALITY	  CONTROL	  
	  


10.1 OVERALL	  STRATEGY	  FOR	  QUALITY	  CONTROL	  /	  QUALITY	  CONTROL	  CHECKS	  
	  
The	  following	  checks	  will	  be	  performed	  to	  assure	  quality	  and	  we	  will	  seek	  to	  capture	  the	  process	  as	  we	  proceed	  
through	  the	  project.	  	  
	  


CHECKS	   DEFINITION	  
RESPONSIBLE	  
PARTY	  


SOFTWARE	  
PROGRAM(S)	  


FREQUENCY	  	  


VISUAL	  CHECK	  
Ensure	  there	  are	  no	  unintended	  model	  
components	  and	  the	  design	  intent	  has	  been	  
followed	  


CONS	  and	  
ARCH	  and	  MIT	  


Revit,	  ADR	   At	  submittals	  


INTERFERENCE	  
CHECK	  


Detect	  problems	  in	  the	  model	  where	  two	  building	  
components	  are	  clashing	  including	  soft	  and	  hard;	  
this	  is	  limited	  in	  scope	  for	  this	  project	  but	  will	  
mainly	  involve	  interference	  with	  built	  surfaces.	  


CONS	  and	  
ARCH	  and	  MIT	  


Revit,	  ADR	   At	  submittals	  


STANDARDS	  
CHECK	  


Ensure	  that	  the	  BIM	  and	  AEC	  CADD	  Standard	  have	  
been	  followed	  (fonts,	  dimensions,	  line	  styles,	  
levels/layers,	  etc)	  


CONS	  	  and	  
ARCH	  and	  MIT	  


Revit,	  ADR	   At	  submittals	  


MODEL	  
INTEGRITY	  
CHECKS	  
	  


Describe	  the	  QC	  validation	  process	  used	  to	  ensure	  
that	  the	  Project	  Facility	  Data	  set	  has	  no	  
undefined,	  incorrectly	  defined	  or	  duplicated	  
elements	  and	  the	  reporting	  process	  on	  non-‐
compliant	  elements	  and	  corrective	  action	  plans	  


CONS	  	  and	  
ARCH	  	  and	  MIT	  


Revit,	  ADR	   At	  submittals	  
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10.2 MODEL	  ACCURACY	  AND	  TOLERANCES	  
	  
Models	  should	  include	  all	  appropriate	  dimensioning	  as	  needed	  for	  design	  intent,	  analysis,	  and	  construction.	  	  Level	  
of	  detail	  and	  included	  model	  elements	  are	  provided	  in	  the	  Information	  Exchange	  Worksheet	  in	  Appendix	  **.	  	  
	  
	  


PHASE	   DISCIPLINE	   TOLERANCE	  


Existing	  Model	   Arch	  


Existing	  structural	  columns	  and	  beams	  were	  modeled	  on	  an	  as	  
needed	  basis	  from	  STP	  contract	  drawings	  and	  original	  structural	  
drawings.	  
	  
Footprint	  of	  the	  masonry	  structure	  is	  approximate	  based	  on	  survey,	  
field	  measurements	  and	  original	  drawings.	  
	  
Light	  fixtures,	  plumbing	  fixtures	  and	  toilet	  accessories	  are	  
accurately	  located	  but	  the	  objects	  are	  not	  representative	  of	  the	  
actual	  fixtures.	  	  	  


Design	  Models	   MEP	  


All	  MEP	  system	  components	  shall	  be	  fully	  coordinated	  by	  the	  
contractors	  prior	  to	  installation.	  	  What	  is	  specified	  and	  shown	  in	  the	  
model	  is	  not	  necessarily	  what	  will	  be	  submitted,	  approved,	  and	  or	  
installed.	  	  Due	  to	  the	  scale	  of	  the	  drawings	  bid/CD	  drawings	  are	  
diagrammatic	  in	  nature.	  	  The	  creation	  of	  a	  3D	  model	  in	  REVIT	  is	  
done	  to	  assure	  that	  the	  major	  coordination	  issues	  can	  be	  resolved	  
prior	  to	  installation;	  the	  3D	  model	  will	  then	  be	  passed	  onto	  the	  
contractors	  for	  their	  use	  in	  creating	  the	  as-‐built	  model	  with	  
updated	  information	  and	  content,	  at	  a	  scale	  suitable	  to	  reflect	  the	  
installation	  clearly	  on	  a	  printed	  sheet.	  
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11. TECHNOLOGICAL	  INFRASTRUCTURE	  NEEDS	  


11.1 SOFTWARE	  
	  


BIM	  USE	  
DISCIPLINE	  
(if	  applicable)	  


SOFTWARE	  	   VERSION	  


Existing	  Model	  
Authoring	  


ARCH	   REVIT	   2019	  


Mech.	  Design	  Models	  
Authoring	  


ENG	   REVIT	   2019	  


Coordination	  Model	  
Authoring	  


CONS	   NAVIS	   2019	  


	  
	  


11.2 COMPUTERS	  /	  HARDWARE	  
	  


BIM	  USE	   HARDWARE	  	  
OWNER	  OF	  
HARDWARE	  


SPECIFICATIONS	  


DESIGN	  AUTHORING	   XXX	  COMPUTER	  SYSTEM	   ARCHITECT	  X	  


PROCESSOR,	  OPERATING	  
SYSTEM,	  MEMORY	  STORAGE,	  
GRAPHICS,	  NETWORK	  CARD,	  
ETC.	  


	  
	  


11.3 MODELING	  CONTENT	  AND	  REFERENCE	  INFORMATION	  
	  


BIM	  USE	  
DISCIPLINE	  
(if	  applicable)	  


MODELING	  CONTENT	  /	  
REFERENCE	  INFORMATION	  


VERSION	  


DESIGN	  AUTHORING	   ARCH	  
To	  be	  determined	  further	  into	  
the	  process	  
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12. MODEL	  STRUCTURE	  
	  


12.1 FILE	  NAMING	  STRUCTURE	  
	  
FILE	  NAMES	  FOR	  MODELS	  SHOULD	  BE	  FORMATTED	  AS:	  
CAMPUS_BUILDING_MIT	  PROJECT	  #_MODELNAME_DATE.xyz	  
EXISTING	  MODEL	   MIT_W1_07063_EXIST-‐	  MMDDYY	  .rvt	  
HVAC	  MODEL	   MIT_W1_07063_HVAC-‐	  MMDDYY	  .rvt	  
PLUMBING	  MODEL	   MIT_W1_07063_PLUMB-‐	  MMDDYY	  	  .rvt	  
ELECTRICAL	  MODEL	   MIT_W1_07063_ELEC-‐	  MMDDYY	  	  .rvt	  
COMMUNICATIONS	  MODEL	   MIT_W1_07063_COMM-‐	  MMDDYY	  	  .rvt	  
ACCESS	  CONTROL	  MODEL	   MIT_W1_07063_ACCESS-‐	  MMDDYY	  	  .rvt	  
ENERGY	  MODEL	   Not	  Applicable	  unless	  decided	  otherwise	  by	  client	  
CONSTRUCTION	  LOGISTICS	  
MODEL	  


MIT_W1_07063_CONST-‐	  MMDDYY	  .rvt	  


DISCIPLINE	  COORDINATION	  
MODEL	  


MIT_W1_07063_COORD-‐	  MMDDYY	  	  .rvt	  


	  


12.2 MODEL	  STRUCTURE	  
	  
The	  model	  will	  be	  organized	  by	  level	  (floor	  0,1,2,3,4,etc.).	  
	  
MODELING	  STANDARDS	  
Draft	  to	  be	  developed	  from	  list	  below	  and	  augmented	  throughout	  the	  modeling	  process	  
Modeling	  should	  avoid:	   Modeling	  Should:	  
Stacked	  walls	   Use	  the	  overall	  coordinate	  system	  provided	  by	  MIT	  	  


Locking	  dimensions	  in	  the	  project	  
Model	  different	  construction	  elements	  separately	  
even	  if	  they	  are	  adjacent	  (e.g.,	  sills	  separate	  from	  
windows)	  


Creating	  unnecessary	  parameters	  in	  the	  project	   Use	  the	  shaft	  opening	  tool	  for	  shafts	  and	  elevators	  


Doors	  as	  curtain	  panels	  
Create	  views	  organized	  by	  sheet	  set	  or	  use	  (Working,	  
Documentation,	  Presentation)	  


Attaching	  walls	  to	  floors	  and	  roofs	  
Create	  set	  of	  existing	  plans	  under	  the	  working	  folder,	  
with	  dimensions.	  


Using	  mass	  families	  for	  anything	  except	  overall	  
building	  massing	  


Use	  dependent	  views	  wherever	  they	  break	  up	  plans	  
to	  fit	  on	  a	  sheet.	  


Openings	  in	  walls	  and	  openings	  as	  ways	  of	  windows	  
to	  cut	  walls	  (use	  voids	  instead)	  


Use	  Uniformat	  for	  worksets	  	  


	  
Follow	  naming	  convention	  for	  any	  new	  families	  
created	  


	   Uniformat	  for	  3d	  components	  	  
	   CSI	  for	  2d	  components	  
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12.3 EXCLUSIONS	  	  
	  
The	  following	  tables	  provide	  lists	  of	  objects	  that	  are	  to	  be	  excluded	  from	  the	  model(s).	  
	  


ITEMS	  TO	  BE	  EXCLUDED	  FROM	  THE	  ARCHITECTURAL	  MODEL	  


Door	  hardware	  


Food	  Service	  Equipment	  and	  casework	  


Appliances	  


Skylights	  


Lobby	  reception	  desk	  


Handrails	  


Finishes,	  wood	  trim	  (not	  consistently),	  signage,	  window	  	  treatments,	  acoustic	  wall	  panels	  


	  


ITEMS	  TO	  BE	  EXCLUDED	  FROM	  THE	  HVAC	  DESIGN	  MODEL	  


NOTE:	  the	  items	  omitted/not	  connected	  are	  for	  drawing	  clarity	  reasons	  or	  the	  systems	  were	  drafted	  in	  CAD.	  
	  


All	  required	  offsets	  due	  to	  structural	  and	  other	  obstructions.	  


The	  full	  extent	  of	  piping	  and	  accessories	  associated	  with	  mechanical	  equipment.	  


Final	  connections	  to	  mechanical	  equipment	  (VAV,	  UH,	  FCU,	  etc.).	  


Connections	  between	  horizontal	  and	  vertical	  ductwork	  at	  shafts.	  


Pipe	  anchors.	  


Refrigerant	  Liquid	  and	  Suction	  lines	  between	  AC’s	  and	  HPs	  


Various	  shut-‐off	  valves,	  gauges,	  drain	  valves,	  etc.	  required	  throughout	  the	  building.	  	  (See	  details	  and	  diagrams)	  


Hangers,	  seismic	  bracing,	  vibration	  isolation	  
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ITEMS	  TO	  BE	  EXCLUDED	  FROM	  THE	  PLUMBING	  DESIGN	  MODEL	  


NOTE:	  the	  items	  omitted/not	  connected	  are	  for	  drawing	  clarity	  reasons	  or	  the	  systems	  were	  drafted	  in	  CAD.	  
	  


Horizontal	  piping	  and	  connections	  in	  fixture	  chases,	  other	  than	  main	  risers	  and	  stacks	  


Hangers,	  seismic	  bracing,	  vibration	  isolation	  


Piping	  in	  the	  west	  wing	  on	  the	  ground	  floor	  including	  the	  kitchen	  area	  


Piping	  in	  the	  Servery	  area	  of	  the	  first	  floor	  (west	  wing)	  


Underground	  piping	  including	  floor	  cleanouts	  


The	  full	  extent	  of	  piping	  and	  accessories	  associated	  with	  the	  hot	  water	  heaters,	  thermostatic	  mixing	  valves	  and	  
balancing	  valves	  


Exact	  locations	  of	  plumbing	  fixtures	  


Typical	  bathroom	  piping	  layout	  and	  pipe	  sizes	  (seen	  on	  bathroom	  part	  plans)	  shown	  on	  all	  floors	  


Final	  Connections	  to	  equipment	  (Hot	  Water	  Heaters,	  Sewage	  Ejector,	  Sump	  Pumps,	  Dryers,	  Stoves,	  etc.)	  may	  
not	  be	  made	  for	  drawing	  clarity.	  


All	  required	  piping	  offsets	  due	  to	  structural	  and	  other	  obstructions	  


Various	  shut-‐off	  valves,	  gauges,	  drain	  valves,	  etc.	  required	  throughout	  the	  building	  


	  
	  


ITEMS	  TO	  BE	  EXCLUDED	  FROM	  THE	  ELECTRICAL	  DESIGN	  MODEL	  


	  
Electrical	  conduits	  have	  not	  been	  modeled.	  Please	  refer	  to	  Electrical	  schedules	  for	  conduit	  sizing.	  	  


Conductor	  sizes	  have	  not	  been	  included	  within	  the	  model.	  Unless	  otherwise	  noted	  on	  plans,	  please	  refer	  to	  
Electrical	  schedules	  for	  conductor	  sizing.	  


Equipment	  by	  other	  trades	  have	  not	  been	  included	  in	  the	  model.	  Electrical	  services	  for	  equipment	  has	  been	  
provided.	  
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Main	  service	  equipment	  (i.e.	  15kV	  Switches,	  Substation,	  Generator,	  etc.)	  have	  not	  been	  included	  in	  the	  model.	  


Lighting	  Control	  System	  for	  Servery/Dining	  Area	  has	  not	  been	  modeled.	  


Details,	  Symbol	  Legend,	  General	  Notes,	  Riser	  Diagrams,	  Schedules	  have	  not	  been	  modeled.	  


	  
	  


ITEMS	  TO	  BE	  EXCLUDED	  FROM	  THE	  COMMUNICATIONS	  DESIGN	  MODEL	  


Communications	  conduits	  have	  not	  been	  modeled.	  


Communications	  wiring	  have	  not	  been	  modeled	  


Part	  Plans	  for	  Telecommunications	  rooms	  have	  not	  been	  modeled	  


Details,	  Symbol	  Legend,	  General	  Notes,	  Faceplate	  details,	  Riser	  Diagrams	  have	  not	  been	  modeled.	  


Communications	  work	  area	  outlets	  have	  not	  been	  modeled	  completely	  on	  correct	  elevation	  height	  


	  
	  


ITEMS	  TO	  BE	  EXCLUDED	  FROM	  THE	  ACCESS	  CONTROL	  DESIGN	  MODEL	  


Access	  controls	  conduits	  have	  not	  been	  modeled.	  


Access	  controls	  	  wiring	  have	  not	  been	  modeled	  


Part	  Plans	  for	  Telecommunications	  rooms	  have	  not	  been	  modeled	  


Details,	  Symbol	  Legend,	  General	  Notes,	  Riser	  Diagrams	  have	  not	  been	  modeled.	  


Access	  control	  points,	  control	  panel	  and	  device	  locations	  have	  not	  been	  modeled	  completely.	  Some	  devices	  
shown	  as	  line	  work	  only.	  
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12.4 REVIT	  OBJECT	  CATEGORIES	  	  
	  
The	  following	  table	  gives	  the	  status	  of	  each	  object	  category	  required	  in	  the	  model(s).	  	  
	  
OBJECT	  CATEGORY	   STATUS	  
Areas	   Not	  in	  Model	  
Casework	   Not	  in	  Model	  
Ceilings	   In	  Existing	  Model,	  suspended	  vs	  attached	  differentiated	  
Columns	   In	  Existing	  Model	  
Curtain	  Systems	   Not	  in	  Model,	  may	  be	  used	  in	  design	  model	  
Detail	  Items	   In	  all	  Models	  as	  needed	  
Doors	   In	  Existing	  Model,	  for	  location	  and	  overall	  size,	  not	  detail	  of	  panels	  
Electrical	  Equip.	   In	  Existing	  Model,	  only	  as	  needed	  
Electrical	  Fixtures	   In	  Existing	  Model,	  only	  as	  needed	  
Entourage	   NA	  
Floors	   In	  Existing	  Model	  
Furniture/Systems	   Not	  in	  Model	  
Gen	  Models	   Not	  in	  Model	  
Lighting	   In	  Existing	  Model,	  to	  be	  discussed	  as	  per	  design	  scope	  
Lines	   Are	  any	  needed	  for	  MIT	  georeferencing?	  
Mass	   To	  be	  discussed	  
Mechanical	  Equip.	   In	  Existing	  Model,	  only	  as	  needed	  
Parking	   NA	  
Planting	   In	  Existing	  Model,	  only	  as	  needed	  
Plumbing	   In	  Existing	  Model,	  only	  as	  needed	  
Railings	   In	  Existing	  Model,	  scope	  at	  stairs	  to	  be	  discussed	  
Ramps	   NA	  
Raster	   Survey	  images,	  to	  be	  discussed	  
Roads	   In	  Existing	  Model,	  only	  as	  needed	  
Roofs	   In	  Existing	  Model,	  pitch	  scope	  to	  be	  discussed	  
Rooms	   In	  Existing	  Model,	  need	  data	  standards	  from	  MIT	  
Shafts	   In	  Existing	  Model,	  only	  as	  needed	  
Site	   Only	  immediate	  area,	  not	  full	  topographies	  
Spec.	  Equip.	   NA	  
Str.	  Beam	   In	  Existing	  Model	  
Str.	  Columns	   In	  Existing	  Model	  
Str.	  Found.	   To	  be	  drawn,	  not	  modeled	  (all	  subterranean	  work)	  
Str.	  Framing	   To	  be	  discussed	  
Topography	   See	  site	  
Walls	   In	  Existing	  Model	  
Windows	   In	  Existing	  Model,	  unhosted,	  w/o	  openings	  (only	  voids),	  to	  be	  refined	  extensively	  


in	  design	  model	  
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12.5 MEASUREMENT	  AND	  COORDINATE	  SYSTEMS	  
	  
Imperial	  Units;	  Georeferenced	  Coordinates	  provided	  by	  MIT.	  
	  


12.6 BIM	  AND	  CAD	  STANDARDS	  
	  


STANDARD	   VERSION	   BIM	  USES	  APPLICABLE	   ORGANIZATIONS	  APPLICABLE	  


MIT	  CAD	  &	  BIM	  Guidelines	   V3.2	   DESIGN	  AUTHORING	   ARCH/ENG	  


UNIFORMAT	   	  
WORKSET	  AND	  FAMILY	  
ORGANIZATION	  


ARCH/ENG	  


13. PROJECT	  DELIVERABLES	  
	  
In	  this	  section,	  list	  the	  BIM	  deliverables	  for	  the	  project	  and	  the	  format	  in	  which	  the	  information	  will	  be	  delivered.	  	  


	  


BIM	  SUBMITTAL	  ITEM	   STAGE	  
APPROXIMATE	  
DUE	  DATE	  


FORMAT	   NOTES	  


	   	   	   .DWG	   	  


	   	   	   .RVT	   	  


	   	   	   .RVT	   	  


	   	   	   .PDF	  /	  .DWG	   	  


	   	   	   .RVT	   	  


	   	   	   .RVT	   	  


	   	   	   .RVT	   	  


	   	   	  
.RVT	  
.NWD	  
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14. DELIVERY	  STRATEGY/CONTRACT	  
 


14.1 DELIVERY	  AND	  CONTRACTING	  STRATEGY	  FOR	  THE	  PROJECT	  
	  
What	  additional	  measures	  need	  to	  be	  taken	  to	  successfully	  use	  BIM	  with	  the	  selected	  delivery	  method	  
and	  contract	  type?	  


14.2 TEAM	  SELECTION	  PROCEDURE	  
	  
How	  will	  you	  select	  future	  team	  members	  in	  regards	  to	  the	  above	  delivery	  strategy	  and	  contract	  type?	  


14.3 BIM	  CONTRACTING	  PROCEDURE	  
	  
How	  should	  BIM	  be	  written	  into	  the	  future	  contracts?	  	  
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1.  MIT CHILD CARE DESIGN STANDARDS  


1.1 Introduction 


Before beginning any planning or design for a new or renovated childcare facility on the MIT 
campus, the project manager should schedule a meeting with the director of child care at MIT’s 
WorkLife and WellBeing Center to establish the current standards and regulations that should be 
utilized in the childcare centers at MIT.  MIT utilizes a third party to manage and operate the 
Childcare Centers.  At this point in time, the operator is Bright Horizons and they have their own 
set of standards that must be utilized in design.  Childcare Standards and Regulations change 
frequently so MIT requires that the project team meet with the WorkLife and WellBeing Center 
before starting the project to ensure compliance with the most current regulations. 
 


2.  PLAYGROUND MATERIALS 


This document was authored by EHS to standardize requirements for MIT facilities where child 
care centers are located at MIT owned and/or leased locations. Standards are provided for soils, 
sand and wood mulch or articles. 


2.1 Soils 


The Massachusetts Department of Environmental Protection has identified what is termed as 
background levels of substances in soils as surveyed throughout the Commonwealth.  These 
background levels presented in Table 1 or “natural” soil concentrations are set as the standard for 
contractors to meet when introducing new soils to MIT owned and/or leased Child Care Center 
Playgrounds. 


Table 1 – MA DEP Identified Background Levels in Soil, Concentration in “Natural Soil” 


Oil or Hazardous Material (mg/kg) 
 
Acenaphtene 0.5 
Acenaphthylene 0.5 
Anthracene 1 
Aluminum 10,000 
Antimony 1 
Arsenic 20 
Barium 50 
Benzo(a)anthracene 2 
Benzo(a)pyrene 2 
Benzo(b)flouranthene 2 
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Benzo(g,h,i)perylene 1 
Benzo(k)fluoranthene 1 
Beryllium 0.4 
Cadmium 2 
Chromium (Total) 30 
Chromium(III) 30 
Chromium(IV) 30 
Chrysene 2 
Cobalt 4 
Copper 40 
Dibenzo(a,h)anthracene 0.5 
Fluoranthene 4 
Fluorene 1 
Indeno(1,2,3-cd)pyrene 1 
Iron 20,000 
Lead 100 
Magnesium 5,000 
Manganese 300 
Mercury 0.3 
Methylnaphthalene, 2- 0.5 
Naphthalene 0.5 
Nickel 20 
Phenanthrene 3 
Pyrene 4 
Selenium 0.5 
Silver 0.6 
Thallium 0.6 
Vanadium 30 
Zinc 100 


2.3 Sand 


Sand box sand is recommended for any sandbox located within a MIT owned and/or leased Child 
Care Center Playgrounds. Specified sand shall not contain dye or added colors. Provide washed 
sandbox sand meeting US Consumer Product Safety Commission and National Association for 
Education of Young Children recommendations. 


2.3 Wood 


Chromate copper arsenate (CCA)-treated wood products are NOT allowed either in mulch or 
wood play structures. CCA treated wood products are also referred to as pressure treated wood. 
Mulch is recommended to be an engineered wood fiber such as a Fibar - this type of mulch is 
made of virgin wood fiber.  Allowable preservative treatments include ACQ preservative or MCA 
(micronized copper azole). 
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2.4 Related Materials 


Products that have been used on recent projects include the following 


1. ACQ treated southern yellow pine No. 2 beams, joists and posts for structure of decking. 
2. White or red cedar slats for fencing. 
3. Composite lumber decking and cap for cubby walls, from reclaimed wood and plastic 


with integral coloring, free from toxic chemicals and preservatives. 
4. Acetylated wood for cubby walls and buggy storage. 
5. Poured-in-place rubber safety surfacing, recycled SBR rubber fibers.  Surfacing shall not 


contain hazardous substances such as toluene, lead or mercury compounds or cadmium 
coloring pigments.  Surface shall have sub-base of stone or asphalt to provide drainage. 


6. Synthetic turf system, UV-resistant polyethylene and nylon fiber with 6 ply fiber mass, 
pile height 1-1/8 inch, green color, Luxury REc by XGrass or equal; infilled with coated 
sand at a depth of 1/4 inch. 


7. Sandbox covers fabricated from marine-grade breathable water-penetrable fabric; Custom 
Sandbox Covers, Belford, NJ. 


 


3.  PLAYGROUND EQUIPMENT 


3.1 Playground Equipment 


Comply with the following: 


1. Playground Equipment Manufacturer shall be ISO 9001 certified (Quality Management 
Standard). 


2. Playground Equipment Manufacturer shall be ISO 14001 certified (Environmental 
Management Standard). 


3. PVC (vinyl, plastisol) shall not be present on any portion of the play equipment. 
4. Hardware shall be vandal resistant. 
5. Installation of playground equipment must be performed by a factory certified installer; 


submit copy to MIT project manager prior to installation. 
 


END OF DOCUMENT 
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1.  GENERAL 


These design standards apply to all classroom and lecture halls, for new construction and 
renovations.  If clarification is required, contact the MIT Project Manager for your project. 


2.  CHALKBOARDS 


Each classroom should have two to three sets of vertical sliding, wall-mounted chalkboards. The 
preferred manufacturer for non-motorized chalkboards is Educational Equipment 
http://www.educationalequipment.com/. No substitutions will be considered. 


Wall mounted (without pocket) is preferred. Each panel should be no greater than 11’-6” wide.  
Maximize the height and the width of the writing surface of the sliding panels. Take note: handle 
on bottom of sliding panel needs to be accessible when raised to the highest position.  


Black for the Color of writing surface. 


Chalkboard system to be satin or black anodized aluminum.  Reference Rooms 2-190, 6-120 and 
35-225 for black anodized aluminum. Avoid having the styles and rails of the chalkboard system 
custom painted to prevent future chipping.  


If a pocket system is chosen, the writing surface of each sliding panel should be fully exposed 
when both panels are displayed. Be sure the sliding panels are at the same height as the kick panel 
when lowered into the pocket (Reference room 6-120). Handles on sliding panels should be 
staggered.  The chalkboard tray shall be no higher than approximately 36” AFF. All aluminum 
styles and rails of chalkboard system and attachment screws should be fully accessible.  If the 
chalkboard system is not recessed into the wall, screws to remove access panels can be located on 
sides of styles.  


Whenever possible, the chalkboard tray should be one continuous piece.  Chalkboard trays are 
manufactured in 24’ lengths maximum. If a seam is required, it should occur where the vertical 
sections of the chalkboard systems meet.  Classroom chalkboards are washed each evening with a 
generous amount of water. Over time, excess water will damage the surface of the kick wall 
immediately below the chalkboards. To reduce damage from excess water running down the wall 
below the chalkboards, an overlapping piece of aluminum is required to direct water away from 
the wall.  See sample chalkboard tray detail below. 


For areas with appropriate ceiling height, three vertical sections of sliding boards are acceptable 
provided that the chalkboards are mechanically operated.  The preferred manufacturer for 
motorized boards is Claridge.  
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MIT prefers chalkboards over whiteboards. Whiteboards or glass boards can be used when 
specifically requested by a department (Reference rooms 4-152, 4-158 and 4-162). 


Non-sliding chalkboards for side and rear walls shall be mounted with a tack strip and map 
hooks.  To prevent chalk and water damage to neighboring wood trim, painted GWB and fabric 
wrapped walls, provide a physical barrier such as a vertical aluminum strip to separate chalkboard 
from other surfaces. Reference room 24-307. 


Chalkboard Tray Detail: 


 


3.  LIGHTING 


3.1 Lighting Control Systems 


Auto-Off, Manual-On vacancy sensors shall be utilized.  Sensors shall be set to 15-minute 
timeouts.  These are to be coupled with momentary wall mounted dimmer switches.  These 
spaces shall also be provided with dimming controls. 
 







 


MIT Design Standards 2022 | T06 - Classrooms and Lecture Halls  Page 4 of 20 
 


 


All local room-level personal dimming controls must be Lutron or Sensor Switch.  Lutron is the 
preferred manufacturer of these local room level personal dimming controls. 
 
Daylight sensors shall be installed to provide daylight dimming in all applicable areas.  Lighting 
fixtures coupled with daylight sensors must dim up and down as opposed to turning off and on.   
 
All network lighting control systems must be Lutron. Lutron is the preferred manufacturer of 
these network lighting control systems. When a Lutron network lighting control system is 
specified, it shall be tied into the existing Lutron Enterprise control infrastructure. If there is an 
existing Lutron network lighting control system in a project building it is preferred to build upon 
the existing system in that building. 
 
All network lighting control systems shall offer the following features: 
 
- BTL certified BacNet integration for monitoring via the BMS 
- System diagnostics and device failure alerts 
- Current and historical lighting energy consumption data 
- Current and historical space utilization data 
- Ability to change occupied/unoccupied settings based on time of day 
- AV integration capabilities via API, RS232, Telnet and/or Contact Closures 
 
Basic lighting environment (for a flat floor classroom with single video projector) may not 
require a network lighting control system. Simple room-level stand-alone Lutron Vive light 
control is best to allow for future networking if desired 
 
Specify switches to control chalkboard and general classroom lighting that are dimmable. Light 
fixtures above student seating will have dimming to achieve an adjustable range from high to low 
lighting output. Dimmable LED lighting is required. IMPORTANT: confirm the selected switch 
is compatible with LED lighting drivers (Reference rooms 5-232 and 36-372 for switch example). 
LED drivers shall have dimming range to 1%. Preferred LED drivers are Lutron Ecosystem for 
visibility compatibility and reliability. Gangs of light switches require custom engraved stainless 
steel switch plate(s). Switches to include: all on/off, chalkboard left, chalkboard right, and first 
row of lights on/off, general lighting high and general lighting low. All SS engraved plates 
(electrical and av) coordinated through architect. Review by MIT AV Services. Final approval of 
SS plates by Registrar’s Office. 
 
Complex lighting environment (for a flat floor classroom with two or more video projectors or a 
tiered lecture space) specify a Lutron Quantum control system.  Lutron is the standard lighting 
control system on campus.  An illuminated ON/OFF switch is required at each entrance.  A 
second, single gang, multi-button switch plate is also required. The buttons on the multi-button 
plate to be engraved as follows: High, AV1, AV2, AV3 and Off. The buttons on the two-button 
plate(s) at the entrances are engraved as follows: High and Off. Electrical contractor to preorder 
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engraved buttons from Lutron to coincide with system installation. MIT AV Services or av 
integrator to coordinate with Crestron programmer so Lutron button label matches lighting preset 
labels on Crestron touch panel.  If multi-button station is standalone, use white plastic plate cover 
with vinyl letters along top of plate to read: LIGHTS. Otherwise, all SS plates approved by 
Registrar’s Office. See image below. 
 


  


3.2 Classroom Lighting 


Chalkboard lighting. Chalkboard lighting to be operated independently over each section of 
boards and shall be dimmable. Position light fixtures to wash the boards with minimal or no spill 
on adjacent projection screen(s). The goal/objective is to provide an even wash on the boards.   


Consider mounting liner chalkboard lighting behind the projection screens to avoid light spill on 
adjacent projection screen. Reference room 35-225 


One continuous linear fixture seems to work best at each chalkboard section. Choose a fixture 
designed specifically for chalkboard lighting such as Pinnacle architectural lighting Edge 
Ev3WW (3” recessed linear wall wash 3500K) or Peerless LED wall-wash model or similar 
fixture from Elliptipar.  Review options for LED lighting. Fixtures can be flush mounted in a 
soffit, ceiling mounted or wall mounted via pendants. Avoid fixtures with housing that is 
reflective creating hotspots on the boards.  Note size and placement of chalkboard lighting to 
avoid blocking the projected image along the top of the screen. Review elevations of chalkboards, 
projected image on screens and chalkboard lighting fixtures. HIGH IMPORTANCE. 


General Classroom lighting.  Dimmable linear downlights above the seating area is preferred. 
One example is the Axis Lighting Beam 4 LED (recessed linear – with regressed lens option – 
3500K). Reference room 14N-325.Choose energy efficient fixtures with LED lamps that are 
easily accessible for re-lamping and for replacing LED drivers and boards/components.  LED 
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technology is preferred especially over fixed seating installations. Architect and MIT (Registrar’s 
Office, MIT AV Services, Open Learning and AV consultant) to review scope with lighting 
consultant. Review design and product cut sheets. Review design before plan is issued to 
electrical engineer. 


Side and back wall chalkboard lighting. One option is Birchwood Lighting by Leviton Hailey 
LED – 3500K. Reference room 24-115. 


Adequate light control during video projection and for note taking is required.  Note location and 
height of light fixtures in relation to pole mounted video projector.  HIGH IMPORTANCE 


A light dimming system is required. Identify and confirm locations of Lutron On/OFF, 5 preset 
light stations and Lutron Quantum dimming panels with MIT.  Coordinate lighting scenes and 
presets with Lutron field rep, lighting consultant and AV integrator so the system is fully 
programmed and operational when installed.  MIT AV or av integrator requires all integration 
IDs prior to arriving on site for system programming. HIGH IMPORTANCE 


Additional lighting required for lecture capture technology as needed (see AV system below).  
Source 4 LED light fixtures are the preferred option.  Reference Lecture Halls 4-270, 4-370, 6-
120 and 35-225. Ideal lighting range for lecture capture is 3500K CCT (Correlated Color 
Temperature) 


Lighting system should include fixtures to highlight podium and panel discussion locations with 
or without video projection. 


Provide standalone light above laptop niche as needed. Reference room 2-190. 


 


4.  WINDOW TREATMENTS AND CONTROLS 


Windows to have two motorized window shades from Draper Shade: www.Draperinc.com or  
Mecho Shade: www.Mechoshade.com. 


Sunshade to be (2-3%) transparency and a blackout shade.  PVC free fabric preferred. Reference 
room 24-121 for Draper InteliFlex I/O installations. Reference rooms1-190 and 37-212 for 
Mecho Whisper Shade/IQ system. Shade control through the Crestron Touch Panel requires a low 
voltage cable from the window shades to the Draper A/V Gateway or MNI (Mecho Network 
Interface) mounted at or near the AV rack. In lieu of RS232, A/V Gateway or MNI, a dry contact 
connection can be used to control the shades via the Crestron touch panel. Window blinds are not 
recommended.  


In classrooms equipped with a Crestron touch panel, motorized window shades to be controlled 
from Crestron touch panel with redundant wall switch by Draper InteliFlex I/O Single Zone 
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switch or Mecho Shades IQ Decorator switch. Provide MIT AV Services or av integrator with 
shade motor groups and addresses prior to Crestron touch panel commissioning. Use Draper 
InteliFlex I/O switch or Mecho IQ Decorator switch for classrooms without Crestron touch panel 
control. All sunshades shall be controlled by one switch and all blackout shades controlled by 
another switch. Eliminate manufacturer aluminum side and sill channels.  Build wood pockets at 
window sides. Reference examples in rooms 4-270, 4-370 and 35-225. Draper Shade fabrics: 
SheerWeave 4600 (3% Openness) & SB9000 or Avila Twilight (blackout). Mecho Shade fabrics: 
ThermoVeil Dense vertical weave 1000 series 2-3% openness & ThermoVeil 0700 Series 
opaque. IQ Decorator switch by Mecho Shades: 


 


 


 


4.1  Acoustics 


Background noise levels should be NC -20 to NC-25 to support lecture capture audio (see lecture 
capture technology below under Audio Visual System).  If the room does not support lecture 
capture audio, NC-25 to NC-30 is the target number. MIT highly recommends design guidance 
by an acoustic consultant. HIGH IMPORTANCE 


4.2  Power and Data 


Power required at every AV connection location. 
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Ample power is required to support room capacity.  A combination of perimeter wall and floor 
box locations works best. 


Data is wireless. No hardwired data at student seats unless specified.  Limited number of 
hardwired data ports for instructor at wall and floor box locations at front of room.  


Coordinate with Information Services & Technology (IS&T) to identify locations and number of 
required WAPs (wireless access points). Estimate 1 WAP for every 25 students. Ceiling 
Installation preferred. 


A network jack(s) is required in av booth or av closet for remote management of av system.  
Consult with MIT AV Services for exact quantity and location of network and electrical service 
in av booth and closet locations. Note: rooms may not have av booth or av closet. 


4.3  Controls for Lighting, Window Shades and Projection Screens 


Lights, window shades and projection screens to be controlled by lighted on/off switches. 
Multiple switches to be mounted in engraved stainless steel wall plate(s).  All SS plates for 
electrical and av to be coordinated through architect and reviewed by MIT AV Services. Final 
approval of SS plates by Registrar’s Office. Provide actual switches to plate manufacturer for 
accurate dimensional cutouts.  Line voltage switches cannot be attached to stainless steel wall 
plates or share the plate with low voltage devices such as projection screen switches and av 
connection points.  Provide blocking to accommodate location of wall plate screws. Countersink 
holes for screws and bevel edges of wall plates.  Stainless steel wall plates to be 1/8” thick. See 
Lights, Window Shades and Projection Screen plates. 
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The conduit runs for these custom plate locations are stubbed and bushed behind the wall without 
a back box. The low voltage devices secure to the back of the plate on the provided threaded 
studs and the plate is secured to the wall, either screwed into the millwork or anchored in the dry 
wall. Specify Phillips oval head sheet metal screws to attach plate to wall. Plates should be 
designed to sit flush to the wall. Coordinate exact cut-out size and location of Crestron touch 
panel, stainless steel wall plate(s), thermostat and CO2 sensor with architect, general contractor 
and av integrator for proper spacing and alignment.  


 


4.4 Touch Panel Control for Audiovisual, Lighting, Window Shades and 
Projection Screens 


MIT AV Services or av integrator to specify wall mounted Crestron touch panel to control AV 
system, lights, window shades & projection screens.     


Provide redundant switches to control lights, window shades & projection screens. Multiple 
switches to be mounted in engraved stainless steel wall plate. Consult Registrar’s Office for 
location of redundant switches plate. See Section 4.3 for stainless steel plate requirements. 
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5.  SEATING 


5.1 Fixed Lecture Hall Seating 


The Concerto seat by KI is the preferred seat for lecture halls on campus. The Concerto is a fixed, 
tablet armchair (for fixed tables and chairs KI Torsion or Strive). Recent Concerto installations 
include maple seat backs with black frames. Reference rooms 1-190, 2-105, 2-190, 3-333, 4-270, 
4-370, 6-120, 10-250, 26-100 & E25-111.  Maximize the number of seats while not comprising 
seat width. Each seat should have the largest tablet possible.  Tablet arms should have an 
unpainted edge with a clear lacquer finish-avoid painted edges on tablets. Tablets to have plastic 
laminate on both sides of tablet. Power and USB outlets are required at each student seat. Power 
and USB housing is located under the right armrest on Concerto seat. Add ~10% left hand tablets.  
Review attic stock with Registrar’s Office.  


LED step lights for KI Concerto panel: 


Liteline WLTDS-1W30K-AL with electronic hardware driver HWB-DIM-EDC—24V-96W 
(Reference rooms 35-225 and 37-212) 


Tivoli 12V LED Mode or Beacon Seat Light 


Reference state and national code requirements for distance between rows of fixed seating with 
tablet arms. Provide a minimum of 12” from edge of open tablet to back of forward seat (if 
possible, maximize this distance to 14”). If long rows of seats are proposed, this spacing will 
allow unencumbered access to all seats in the row. HIGH IMPORTANCE 


Preferred flooring for fixed seating environment is Stontec TRF resilient urethane floor by 
Stonhard. See Section 6.2. Marmoleum is the preferred option for smaller spaces. Avoid 
carpeting in the seating area. Acoustical engineer is required for analysis of the correct mixture of 
room finishes.  Reference rooms 1-190, 2-105, 2-190, 4-270, 4-370, 6-120 and 35-225 for 
examples of rooms with hard flooring. 


Fabric wrapped acoustical panels located ~6’ or less AFF should be impact resistant. 


Fabric wrapped acoustical panels should sit above wood and gypsum surfaces to avoid floor level 
wear and tear. 


All seats should have excellent sightlines to chalkboards and projection screens.  Avoid center 
aisle in audience seating if possible. 


Note professor/student connection.  Allow approximately 10-11’ between front row of student 
seating and chalkboards. 


Fixed jury-base student seating is preferred for rooms with fixed student tables. Review the KI 
Torsion and Strive chairs. Reference Rooms 9-354 (Torsion) and 4-231 (Strive). 
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LED step light for fixed table leg: Liteline WLTDS-1W30K-AL with electronic hardware driver 
HWB-DIM-EDC—24V-96W (Reference rooms 35-225 and 37-212) 


If space allows, locate wheelchair positions at front of room by positioning fixed seats either 
forward or back in a row to line up with adjacent companion seat. This will provide a wheelchair 
location without losing a seat.  


Reference Rooms 1-190, 2-190 and 10-250. 


5.2 Classroom Tables and Chairs 


Preferred table size is 18” D x 54” L x 29”H (this table will accommodate two students).  If 
classroom layout permits, use 18” x 60”.  Plastic laminate for surface with durable vinyl edge, 
flip top as needed and wheels. Campus standard is Everywhere table by Herman Miller, Versteel 
Brattice is another option. Note table height for classrooms with a chair rail. 


The preferred chair is Caper by Herman Miller without arms. Four legs with glides for hard 
surfaces.  Height of chair is 32.5”.  Note chair height for classrooms with a chair rail. 


All seats should have excellent sightlines to chalkboards and projection screens. 


Note professor/student connection.  Allow approximately 8-10’ between front row of student 
tables or tablet armchairs and chalkboards. 


Allow a minimum of 3’between student tables 


Allow 4-6’ at rear of classroom (6’ to access chalkboard on back wall). 


Form rows of 3-5 tables long without spacing between tables. 


5.3 Classroom Tablet Armchairs 


Classroom standard is Caper tablet armchair by Herman Miller (Reference rooms 1-273 and 1-
277) 


Node/Shortcut chair by Steelcase is another tablet armchair to consider (Reference rooms 14E-
310). However, the Node requires additional square feet per chair. 


Tablet arms should have an unpainted edge with a clear lacquer finish NO PAINTED EDGES on 
tablets (paint wears off after a few years of use). Tablets to have plastic laminate on both sides of 
tablet. Add ~10% left hand tablets.  Review attic stock with Registrar’s Office.  
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5.4 Other Classroom Furniture 


Provide 1-2 movable tables for instructors at front of the room.  Table size and manufacturer must 
match student table size so they are interchangeable. Good examples are Everywhere table by 
Herman Miller and Brattice by Versteel.  


Provide a stand-alone lectern for lecture halls and as required for classrooms. See Surfaceworks 
Dewey Lectern (without storage cabinet). Reference rooms 2-190, 4-270, 4-370, 6-120, 35-225 
and E25-111.  


5.5 Seminar or Conference Room Chars 


Vitra Visavis Visitor Chair. Plastic backrest with round perforations and chrome frame.  
Upholstered seat with Alta treated fabric at 100,000+double rubs.  Vitra offers a small tablet 
version for the Visavis chair that can be used around a conference table.  All chairs in the 
conference room would be outfitted with a tablet. Reference room 66-148. 


6.  FLOORING 


6.1 Classroom Flooring 


Marmoleum is the preferred option for classroom flooring.  Incorporate contrasting borders with 
welded seams. Avoid carpeting whenever possible. Acoustical engineer is required for analysis of 
the correct mixture of room finishes and HVAC.  Reference rooms 4-159 & 4-163. 


6.2 Lecture Hall Flooring 


Preferred flooring for fixed seating is an epoxy or other hard, low maintenance surface. Linoleum 
such as Marmoleum is an option for smaller lecture rooms.  Reference room 4-163 for example. 
Avoid carpeting in the seating area if possible. Acoustical engineer is required for analysis of the 
correct mixture of room finishes and HVAC.  Reference 1-190, 2-105, 2-190, 4-270, 4-370, 6-120 
and 35-225. 


Preferred flooring throughout lecture hall is resilient urethane floor.  Stontec TRF resilient 
urethane floor, by Stonhard, with 1/4" flakes, flat finish, Shenandoah Buff Color or approved 
equivalent.  Completed thickness to be between 1/8" and 3/16" above concrete substrate.  Apply 
to existing concrete, plus new vertical and horizontal concrete tiers.  System consists of: Urethane 
Mortar (4 component high-solids urethane mortar); TRF Undercoat (two component high-solids, 
epoxy-bonding coat followed by application of 1/4" flakes); Stonseal GS7 Clear Flat:  two-part 
non-reflective, waterborne, aliphatic polyurethane coating.  Coordinate work with embedded 
items: stair nosing, railing sleeves, return registers on face of risers, escutcheon at handrail and 
seat bases. 
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7.  ADDITIONAL DESIGN CRITERIA 


Provide fire alarm integration of AV controlled audio. Note: AV system cannot recall shutdown 
of lighting system or shades in the event of a fire alarm. These systems must have their own fire 
system protocols. AV system shutdown limited to amplified audio only.   


Provide manual pull stations where required by Massachusetts Building Code. 


Provide emergency lighting and exit signs where required for egress illumination.  


Acoustical panels located ~6’ or less AFF along walls should be impact resistant. 


Provide acoustic fabric wrapped wall panels. Snap-Tex is the preferred system. Snap-Tex 
provides an excellent finished product with crisp edges and long seamless panels. Custom made 
panels can be considered but have size limitations. A white liner may be required between the 
yellow fiberglass insulation and the fabric. Reference rooms 4-159 & 4-163. 


Spline ceilings are not acceptable. 


Provide digital wall clock visible to instructor.  Clock must have internal transformer and an 
infrared remote option (IRR option) with short electrical cord.  Clock secured to wall to prevent 
theft. Mount clock on painted wood frame to hide cord as needed. Mounting location on rear wall 
of classroom. http://www.digitaldisplay.com/digital-clocks/digital-clocks/stand-alone-digital-
clocks/  Choose model BSA-41240 for the 4” size numerals. 


Coat hooks located on rear wall where applicable (classrooms). 


Hooks for laptop cables: https://www.sugatsune.com/product/large-utility-hook-5/ Large utility 
hook, JF-70. mounted to stainless steel plate or on wall for laptop cables. 


Stainless steel plate engraving, http://www.aristonengraving.com/  


Labels on stainless steel plates for network jacks and electrical panel locations should be clear 
with black lettering. 


Doors to classroom must have narrow vision panel. Reference rooms 2-131 and 2-190. Doors 
with large glazing require patterned film to restrict visibility.  Reference rooms 3-270, 3-333, 35-
225 and E25-111. 


All doors to the classroom, av booth and av closet must have card reader technology. 


Automatic door openers for ADA compliant access as needed. 


All doors to have hold-open closers if not automated. 


All doors to have kick plates (coordinate finishes for all door hardware). 
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All Registrar classroom doors to be keyed to FA7. 


All audiovisual closet and cabinet doors to be keyed to FA6. 


Hallway wall flag sign(s) identifying classroom entrance.  Reference rooms 3-333, 1-132. 


Lecture hall room number to be metal.  Reference rooms 3-270, 4-270, 4-370, 10-250 and E25-
111. 


Provide stainless steel engraved “Please No Food or Drink” signs for all classrooms and lecture 
halls. 


Location for panic/duress button (as required). 


Locate trash and recycling bins outside of classroom or lecture hall. Consider a built-in counter 
for bins. Reference rooms 2-190 and 35-225. 


Integrate hallway seating such as benches or Sedia Jump Seats near clusters of classrooms and 
entrances to lecture halls. Provide lighting above seats, electrical outlets and robust wireless 
connectivity. Reference rooms 35-225 and 37-212. 


Integrate hallway writing surfaces near classrooms to support faculty/student interaction before 
and after class. 


Chair rail on all walls in classrooms to prevent wall damage from tables and chairs. 
COORDINATE WITH TABLE AND CHAIR HEIGHTS. 


8.  AUDIO VISUAL REQUIREMENTS 


Refer to the MIT Design Standards Audiovisual Systems Thematic Folder, for audiovisual 
systems and the following. 
 
Provide ceiling mounted video projector(s) with two forms of theft prevention integrated into the 
mount hardware.  Utilize projector security mount (Chief RPMA1W) bar when available in 
conjunction with cable and lock. Contact MIT AV Services for AV lock 
 
Use either a tile bridge (Chief CMS-440) or a ceiling mounted equipment storage box above 
projector. Ceiling box brands to consider include Legrand, FSR, and Chief.  Use appropriate 
hardware if equipment to be stored in box equipment is rack-mountable. 
 
Power at tile bridge shall be installed in tile bridge per manufacturer’s directions.  Coordinate 
with AV integrator.  Duplex outlet is adequate. 
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Power at equipment box shall be fed in the provided service connection point integrated in the 
box. A data network drop, with one active port is required at all video projector locations.  Data at 
tile bridge shall be installed in tile bridge per manufacturer’s directions.  Data at equipment box 
shall be terminated in a biscuit box, in or on the equipment box. 
 
Conduit required between projector location(s) at ceiling, control panel on wall, interface(s), wall 
or ceiling mounted speakers and equipment rack.  Minimum diameter 1” - 1.25”. 
 
Wall mounted Crestron touch panel control system for all video projector installations. 
 
Sound system for program audio, typically wall-mounted flanking the video projection screen. 
 
Ceiling speakers are also acceptable when proper installation of stereo surface mounted speakers 
cannot be accomplished. 
 
Distributed speech for microphone use (as required for room size). One lapel (cardioid 
microphone) and one handheld (SM58) Shure brand, specific model and frequency to be 
coordinated at time of design. 
 
Wireless microphones require a wireless access antenna to be wall mounted in room on either 
side of the stage area, or per manufacturer's recommendations.   Conduit to each access antenna 
1” minimum. 
 
Coordinate frequency of microphones with adjacent rooms to avoid interference between rooms. 
Assistive listening system (as required for room size).  See MIT Design Standards Audiovisual 
Systems Thematic Folder for more detail 
 
At least two HDMI connection points required for laptop connectivity. Conduit minimum 
diameter 1.5” 
 
Power required at any AV connection location shall be on the same electrical phase.  This 
includes power for projectors, laptops adjacent to connection plate(s), floor boxes and AV racks. 
 
Floor box location for laptop connections, power and data: FSR600-6-P-B floor box.  The cover 
should be Style 5, hinged, and be made of quarter inch solid in anodized aluminum finish. The lid 
installation will have a hinge on the audience side.  When opening the cover, it should flip 
towards the audience. Coordinate installation of floor box lid with flooring contractor to ensure 
floor box is flush with floor covering. Reference 35-225. 
 
There shall be at least one duplex AC outlet installed in the 5-gang side of the box which should 
face the audience. 
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There shall be at least one dual port data network drop installed in the 5-gang side of the box 
which should face the audience. 
 
The AV connections will use the continuous six-gang side of the box.  Install the six-gang side so 
that it faces the front of house (chalkboard) side of the room. Power and data installed on opposite 
side of floor box. 
 
Stainless steel wall plate for laptop connections, power and data. Plate to be 1/8” thick. Attach 
hooks to lower corners of plate to hang computer cables. All plates to be brushed stainless steel, 
bevel full perimeter of plate edges. Engraved lettering on plate to be black. Provide blocking in 
wall for devices and for oval head screws for attaching plate to wall. 1/4" high letters and 
HELVETICA FONT. All SS plates coordinated through architect and MIT AV or av integrator. 
Final approval by Registrar’s Office.  
 
Hooks for laptop cables:  Sugatsune Item #: JF-70, 
http://www.sugatsune.com/products/productdetails.cfm?catid=8&subcatid=1&productid=JF%2D
45%2FJF%2D70%2FJF%2D110   Mounted to stainless steel plate or on wall for laptop cables.  
See Computer Connection plate below. 
 


 
 
Provide rack plate for audio record output, laptop/device input (HDMI), line level input, 
microphone input. 
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Rooms with AV closets sized for easy rack movement.  Provide adequate service loop cabling 
length to allow for service behind AV rack.  AV racks for lecture halls sized appropriately to 
house equipment.  Middle Atlantic MRK-4426 typically used for lecture halls. Reference 35-225. 
 
AV Rack rooms shall have two quad AC outlets adjacent to the AV rack (s).  Final location to be 
determined with design team. 
 
AV Rack rooms shall have doors high enough to enable installation of AV racks and associated 
equipment. 
 
Rack mounted touch panel for AV tech to operate within rack room.  Rack touch panel should 
emulate the in-room unit and have all the same functionality. 
 
Cooling and ventilation for av booth and av closet based on heat load of equipment installed 
within the space.  Provide heat load to HVAC engineer for proper sizing of cooling systems. 
 
AV booth and av closet require card reader access.  All av booth, av closet and av cabinet doors 
to be keyed to FA6. 
 
Four Network jacks required in av booth or av closet at rack location. One jack dedicated to 
Crestron Fusion for remote management of av system.  Note: rooms may not have av booth or av 
closet 
 


9.  LECTURE CAPTURE 


9.1 General 


Lecture capture technology to be installed as requested by Registrar’s Office. Technology 
specifications and requirements defined by MIT Video Productions (MVP) and the Residential 
group within the Office of Digital Learning.  Currently lecture capture preference is an Epiphan 
Pearl2 with 4k option.  Cameras would be 1 fixed 4k camera for chalkboard capture and 1 
automatic tracking camera for faculty capture,  Provide conduit infrastructure to support future 
lecture capture installation requested by Registrar’s Office. 


At the heart of the system should be a central routing system which will feed into a lecture 
capture device.  Current hardware recommended that works well with Panopto is the Epiphan 
Pearl series recorders (Pearl2 preference for capture.)  Potential sources into the router will 
include computer signals using digital systems (HDMI with associated audio and video 
information) and presenter lapel and audience handheld microphone signals. 


2 video cameras for presentation capture will need to be installed in the back of the classroom in 
order to capture the presenter and any chalkboard work that they do while teaching.  
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Recommended camera is one autotracking camera and one 4k fixed camera.  Current (2022) 
models being recommended are the AVer TR3xx series tracking camera and Aja Rovocam for 4k 
capture of chalkboards.  These cameras should be mounted as close to center on the back wall as 
is possible, given architectural constraints. 


The routing system should also contain all the capabilities to display and amplify signals to the 
local audience through the traditional classroom AV destinations (projectors, flat panels, speaker 
system, etc.).   Routing of LC to displays in the room is not necessary. Routing source signals to 
the recorder is necessary – ie, 1 to 2 PC feeds, depending on the classroom (ex -). Router should 
be network accessible (ie, private network for AV system). 


9.2 Video 


A high-resolution (1080i/p or 4k) capable camera(s) must be installed in the center wall at the 
back of the room for lecture capture.  The camera(s) can either be used in a wide shot or can have 
tracking capability similar to the installations in E25-111 and E25-117.  Use current technology. 
Ideally, this camera would also have the ability to recall specific presets for chalkboard capture as 
well.   


A second 4k camera for chalkboard capture is recommended, mounted next to the tracking 
camera.  This signal will be cropped in the Epiphan capture system to create close ups of the 
chalkboards for capture. 


 


9.3 Control System 


Provide control on the Crestron touch panel to allow the disabling of tracking by those presenters 
who do not wish to be tracked, or to disable video completely and capture audio over a computer 
driven presentation. The camera tracking capability should be activated only when the lecture 
capture system is initiated.  


When a lecture capture session is completed, the tracking capability should be disabled to allow 
for non- lecture capture classes to proceed without the disruption of the tracking cameras. 


A duplex electrical outlet and dual port Ethernet drop should also be installed at the camera 
location for local power and control.  


HDCP should be disabled for lecture capture recording. 


 


9.4 Audio 


Audio should contain all in-room sources through a digital signal processor (DSP) device that 
will allow for a program output to a lecture capture device.  Please provide both balanced line and 
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microphone XLR outputs at the rack from DSP mixer for encoding by a lecture capture device.  
In general, audio systems should provide for left/right speakers on the front wall for program 
audio and a distributed sound system for speech audio.  An associated hearing assistance system 
should also be integrated into the system. 


9.5 Lighting to Support Lecture Capture 


Provide additional lighting required for lecture capture technology as needed (see AV system).  
Office of Digital Learning to approve light fixture and light fixture location. Source 4s are not 
used for automated lecture capture, but are used for MVP productions.  Reference rooms 4-270, 
6-120 and 35-225. Ideal lighting range for lecture capture is 3200 – 4600 Kelvin.  Color 
temperature of lamps should be optimized and consistent for best video capture. 


9.6 HDMI 


System must be capable of transmitting a computer image source (up to WUXGA) for lecture 
capture.  In-room sources such as a built-in computer (if installed), in-room document camera and 
other presentation materials should be routable to a device, which will allow for lecture capture. 


Depending on complexity of system, 2 HDMI feeds may be required for lecture capture if 
multiple sources are used in a classroom (ex. 6-120 Physics classes which use two sources – one 
for presentation and one for experiment camera.) 


9.7 In Room Connectivity 


Provide a wall plate sized to accommodate video from camera, presentation source output, 
microphone and program audio mounted on the rear wall for possible DIY recording.   It would 
also be ideal if a secondary video input and balanced audio inputs could be added to this plate for 
additional camera connectivity for MIT Video Productions, as well as a connection for manual 
control of the in-room camera for local recording.    


Run non-MIT network Cat6 Ethernet from points in back of classroom and left/right/center 
floorbox to AV rack for future connectivity (i.e., additional audio connections by MIT AV for 
Q&A pick up if desired in future installation work.)   The data jacks will allow the automated 
lecture capture camera to be routed to the center floorbox for potential Zoom input on faculty 
laptop. Floorbox determination dependent upon classroom orientation and use cases. 


10.  PROJECTION SCREENS 


Motorized projection screens centered over each section of chalkboards.  Non-tab-tension screens 
with a 16 x 9 aspect ratio to be used with less than a 133” diagonal. Tab-tension to be used over 
133” diagonal. http://www.da-lite.com/ 
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Matte white surface with black borders, built-in LVC (low voltage controller) vs. external 
controller to allow for integration into control systems 


Design GWB pocket to conceal projection screen boxes (installer will use floating brackets to 
position screen boxes) 


Review height of projected image, hanging chalkboard lighting and chalkboards. Coordinate 
elevations (projected image needs to be at a MINIMUM of 54” off the floor in flat-floor 
classrooms to ensure good sightlines)  


Review if room layout permits building two wing walls (flanking chalkboards) for video 
projection screens. This layout will free up all chalkboards for writing.  Correct angle of wing 
walls is critical for excellent sightlines. Determine if wing walls can support an appropriate size 
screen for the size of the room. Reference 10-250 and 4-163 for examples, Da-Lite Contour 
Electrol  (Reference 4-231 and 4-237), Da-Lite Advantage Electrol.  Reference Rooms 3-333 and 
35-225. 
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1.  COMMISSIONING  


1.1 Project Commissioning Manual 


Refer to the Project Commissioning Manual following this document. 
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1.0 GENERAL 
 
1.1 RESPONSIBLE PERSONNEL 
 


A. Commissioning Authority: An independent commissioning authority/agent will be retained 
by the Owner to act as the Commissioning Authority (CxP) for the Project.  The CxP 
directs and approves the commissioning work. 


 
B. Responsibility of Disciplines: The parties listed below are part of the commissioning team 


and are required to participate in the commissioning process.  The responsibilities 
relative to commissioning for each of these parties are defined in this section in addition 
to those required elsewhere in the contract documents. 


 
1. Architect 
2. Engineer 
3. Owner 
4. Construction Manager 
5. General Contractor 
6. Mechanical Contractor 
7. Plumbing Contractor 
8. Electrical Contractor 
9. Controls Contractor 
10. Fire Alarm Contractor 
11. Fire Protection Contractor 
12. Testing, Adjusting and Balancing Contractor 
13. All Subcontractors, vendors and suppliers that are associated with the above 


disciplines 
 


1.2 DESCRIPTION 
 


A. Commissioning: Commissioning is a systematic process of verifying that all building 
systems perform interactively according to the design intent and the Owner’s operational 
needs.  This is achieved during construction, testing and the warranty period with actual 
verification of performance. The commissioning process shall encompass and coordinate 
the functions of system documentation, equipment installation, equipment startup, control 
system calibration, testing and balancing, performance testing, integrated systems testing 
and training. 


 
 
 
 
 
B. This project has a goal of achieving a gold rating using LEED Version 4.1 and has 


implemented the commissioning program to meet the specific requirements of the EA 
Fundamental Commissioning and Verification Prerequisite and the EA Enhanced 
Commissioning Credit. 


 
1. To achieve the LEED EA Fundamental Commissioning and Verification 


Prerequisite the commissioning process is required to achieve the following 
specific objectives: 


 
• Review the OPR, BOD, and project design. 
• Develop and implement a Commissioning plan. 
• Confirm incorporation of commissioning requirements into the construction 


documents. 


IF PROJECT IS FOLLOWING LEED RATING PROGRAM, REVISE PARAGRAPHS 1.2.B & 1.2.C 
BELOW AS APPROPRIATE TO MEET PROJECT REQUIREMENTS 
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• Develop construction checklists. 
• Develop a system test procedure. 
• Verify system test execution. 
• Maintain an issues and benefits log throughout the commissioning process. 
• Prepare a final commissioning process report. 
• Document all findings and recommendations and report directly to the Owner 


throughout the process. 
• Prepare and maintain a current facilities requirements and operations and 


maintenance plan that contains information necessary to operate the building 
efficiently. The plan must include the following: 
• a sequence of operations for the building; 
• the building occupancy schedule; 
• equipment run-time schedules; 
• set points for all HVAC equipment; 
• set lighting levels throughout the building; 
• minimum outside air requirements; 
• any changes in schedules or set points for different seasons, days of the 


week, and times of day; 
• a systems narrative describing the mechanical and electrical systems 


and equipment; 
• a preventive maintenance plan for building equipment described in the 


systems narrative; and 
• a commissioning program that includes periodic commissioning 


requirements, ongoing commissioning tasks, 
• and continuous tasks for critical facilities. 


 
2. To achieve the LEED Enhanced Commissioning Credit, the commissioning 


process is required to complete the following commissioning process (CxP) 
activities: 
 
OPTION 1 – ENHANCED SYSTEMS COMMISSIONING 
For mechanical, electrical, plumbing, and renewable energy systems and 
assemblies in accordance with ASHRAE Guideline 0–2013 and ASHRAE 
Guideline 1.1–2007 for HVAC&R systems, as they relate to energy, water, indoor 
environmental quality, and durability: 


 
• Review Contractor submittals. 
• Verify inclusion of systems manual requirements in construction documents. 
• Verify inclusion of operator and occupant training requirements in 


construction documents. 
• Verify systems manual updates and delivery. 
• Verify operator and occupant training delivery and effectiveness. 
• Verify seasonal testing. 
• Review building operations 10 months after substantial completion. 
• Develop an on-going commissioning plan. 
• Include all enhanced commissioning tasks in the OPR and BOD. 
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• Develop monitoring-based procedures and identify points to be measured 
and evaluated to assess performance of energy- and water-consuming 
systems. 
• Include the procedures and measurement points in the commissioning 


plan. Address the following: 
• Roles and responsibilities; 
• Measurement requirements (meters, points, metering systems, data 


access); 
• The points to be tracked, with frequency and duration for trend 


monitoring; 
• The limits of acceptable values for tracked points and metered 


values (where appropriate, predictive algorithms may be used to 
compare ideal values with actual values); 


• The elements used to evaluate performance, including conflict 
between systems, out-of-sequence operation of systems 
components, and energy and water usage profiles; 


• An action plan for identifying and correcting operational errors and 
deficiencies; 


• Training to prevent errors; 
• Planning for repairs needed to maintain performance; and 
• The frequency of analyses in the first year of occupancy (at least 


quarterly). 
• Update the systems manual with any modifications or new settings, and 


give the reason for any modifications from the original design 
 
AND/OR 
 


OPTION 2 – ENVELOPE COMMISSIONING 
For the building’s thermal envelope in accordance with ASHRAE Guideline 0–
2013 and ASTM E2947-16, Standard Guide for Building Enclosure 
Commissioning, as they relate to energy, air and water tightness, indoor 
environmental quality, and durability: 


 
• Review Contractor submittals. 
• Verify inclusion of systems manual requirements in construction documents. 
• For specialty enclosure systems with controls and automation:  


• Verify inclusion of operator and occupant training requirements in 
construction documents.  


• Verify systems manual updates and delivery.  
• Verify operator and occupant training delivery and effectiveness.  
• Verify seasonal testing.  
• Review building operations 10 months after substantial completion.  


• Develop an on-going enclosure commissioning plan for maintenance, 
renewal and revitalization cycles.  
 


NOTE: For projects with peak cooling loads 2,000,000 Btu/h (600 kW) or more, or 
a total computer room peak cooling load 600,000 Btu/h (175 kW) or more, the 
CxP must conduct at least three verification reviews of the basis of design: 
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• One verification review of design documents before the start of design 
development; 


• One verification review of design documents before mid-construction 
documents; and 


• One final verification review of 100% complete design documents, verifying 
achievement of the Owner’s project requirements and adjudication of 
previous review comments. 
 


DATA CENTERS ONLY 
Projects that select Option 1 must complete the following commissioning process. 
For small projects with peak cooling loads less than 2,000,000 Btu/h (600 kW), or 
a total computer room peak cooling load less than 600,000 Btu/h (175 kW), the 
CxP must perform the following activities: 
• Conduct at least one commissioning verification review of the Owner’s 


project requirements, basis of design, and design documents before mid-
construction documents development; 


• Back-check the review comments in all subsequent design submissions; and 
• Conduct an additional full verification review at 95% completion of the design 


documents and basis of design. 
!


C. In addition to the requirements outlined by the LEED program, commissioning during the 
construction phase shall as a minimum, achieve the following specific objectives in 
concert with the contract documents: 


 
1. Verify that applicable equipment and systems are installed according to the 


manufacturer’s recommendations, to industry accepted minimum standards, per 
the contract documents and that they receive adequate operational checkout and 
testing by installing Contractors and suppliers. 


 
2. Verify and document proper performance of each piece of equipment as well as 


all integrated operating systems. 
 


3. Verify that the As-Built Drawings have been properly completed.  
 


4. Verify that the equipment and systems comply with the contract documents. 
Identify non-complying items. 


 
5. Issue a “Recommendation of Acceptance” to the Owner stating that the equipment 


and systems have successfully passed functional and integrated performance 
testing.  Describe the equipment and/or systems that have failed and not passed 
and make a recommendation for acceptance or rejection of each by the Owner. 


 
6. Verify that O&M documentation delivered to the Owner is complete. 


 
7. Verify that Owner’s operations staffs are properly trained. 


 
D. The commissioning process does not negate, take away from or reduce the responsibility 


of the system designers or installing Contractors to provide a finished and fully 
functioning product as required by their contracts. 


 
E. This project will have selected building systems commissioned.  The Commissioning 


Authority will coordinate the commissioning process. All correspondence will flow through 
the Construction Manager with copies to the Owner’s Project Manager.   
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F. Abbreviations:  The following are common abbreviations used in the Specifications and in 
the commissioning process.  


 
A/E- Architect and Design Engineers 
BOD- Basis Of Design 
CC- Controls Contractor 
CM- Construction Manager 
Cx- 
CxP- 


Commissioning 
Commissioning Professional 


EC- 
FC- 
FPC- 


Electrical Contractor 
Façade Contractors (Those responsible for installing the façade systems) 
Fire Protection Contractor 


FPT- Functional Performance Test  
GC- General Contractor 
IST- Integrated System Test 
MC- Mechanical Contractor 
O&M- Operation and Maintenance Manuals 
OPR- Owner’s Project Requirements 
PC- Plumbing Contractor 
PFC- Pre-functional Checklist 
PM- 
RC- 


Project Manager (of the Owner) 
Roofing Contractor 


SOO- Sequence Of Operations 
Subs- Subcontractors to General 
TAB- Test and Balance Contractor 


 
1.3 DEFINITIONS 
 


A. Basis of Design - The basis of design is the documentation of the primary thought 
processes and assumptions behind design decisions that were made to meet the design 
intent. The basis of design describes the systems, components, conditions and methods 
chosen to meet the intent.  


 
B. Control system - The building energy management control system. 


 
C. Cx Process – Refers to the Commissioning Process. 


 
D. Data logging - Monitoring flows, currents, status, pressures, etc. of equipment using 


stand-alone data loggers separate from the control system. 
 


E. Deferred Functional Tests - FPTs that are performed later, after substantial completion, 
due to partial occupancy, equipment, seasonal requirements, design or other site 
conditions that disallow the test from being performed. 


 
F. Deficiency - A condition in the installation or function of a component, piece of equipment 


or system that is not in compliance with the Contract Documents (that is, does not 
perform properly or is not complying with the design intent). 


 
G. Design Intent - A dynamic document that provides the explanation of the ideas, concepts 


and criteria that are considered to be very important to the Owner. It is initially the 
outcome of the programming and conceptual design phases. 


 
H. Design Narrative or Design Documentation - Sections of either the Design Intent or Basis 


of Design. 
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I. Factory Testing - Testing of equipment on-site or at the factory-by-factory personnel with 
an Owner’s representative present. 


 
J. Functional Performance Test (FPT) - Test of the dynamic function and operation of 


equipment and systems using manual (direct observation) or monitoring methods. 
Functional testing is the dynamic testing of systems (rather than just components) under 
full operation.  Systems are tested under various modes, such as during cooling or 
heating loads, component failures, unoccupied, varying outside air temperatures, fire 
alarm, power failure, emergency power, etc.  The systems are run through all the control 
system’s sequences of operation and components are verified to be responding as the 
sequences state. The commissioning authority develops the functional test procedures in 
a sequential written form, coordinates, observes and documents the actual testing, which 
is performed by the installing Contractor or vendor. FPTs are performed after pre-
functional checklists and startups are complete. 


 
K. Indirect Indicators - Indicators of a response or condition, such as a reading from a 


control system screen reporting a damper to be 100% closed. 
 


L. Integrated Systems Test (IST) - Integrated testing verifies the performance of systems 
operating in conjunction with one another under various modes of operation conform with 
design documents.  Final testing of systems interactively, using failure analysis and "what 
if" scenarios to determine the ability of systems to provide continuous and safe operation. 
ISTs follow successful completion of FPTs. 


 
M. Manual Test - Using hand-held instruments, immediate control system readouts or direct 


observation to verify performance (contrasted to analyzing monitored data taken over 
time to make the “observation”). 


 
N. Monitoring - The recording of parameters (flow, current, status, pressure, etc.) of 


equipment operation using data loggers or the trending capabilities of control systems. 
 


O. Non-Compliance - See Deficiency. 
 


P. Non-Conformance - See Deficiency. 
 


Q. Over-written Value - Writing over a sensor value in the control system to see the 
response of a system (e.g., changing the outside air temperature value from 50F to 75F 
to verify economizer operation).  See also “Simulated Signal.” 


 
R. Owner-Contracted Tests - Tests paid for by the Owner outside the Contractor’s contract 


and for which the CxP does not observe.  These tests will not be repeated during 
functional tests if properly documented. 


 
S. Phased Commissioning - Commissioning that is completed in phases (by floors, for 


example) due to the size of the structure or other scheduling issues, in order minimize the 
total construction time. 


 
T. Pre-Functional Checklist (PFC) - A list of items to inspect and component tests to 


conduct to verify proper installation of equipment, by the Contractor.  Pre-functional 
checklists are primarily static inspections and procedures to prepare the equipment or 
system for initial operation (e.g., belt tension, oil levels OK, labels affixed, gages in place, 
sensors calibrated, etc.).  Some pre-functional checklist items may entail simple testing of 
the function of a component, a piece of equipment or system.  The word pre-functional 
refers to before functional testing. Pre-functional checklists augment and are combined 
with the manufacturer’s start-up checklist.  The commissioning authority only requires 
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that the procedures be documented in writing, and does not witness the pre-functional 
check listing. 


 
U. Sampling - Functionally testing only a fraction of the total number of identical or near 


identical pieces of equipment.   
 


V. Seasonal Performance Tests - FPT that are deferred until the system(s) will experience 
conditions closer to their design conditions. 


 
W. Simulated Condition - Condition that is created for the purpose of testing the response of 


a system (e.g., applying a hair blower to a space sensor to see the response in a VAV 
box). 


 
X. Simulated Signal - Disconnecting a sensor and using a signal generator to send an 


amperage, resistance or pressure to the transducer and DDC system to simulate a 
sensor value. 


 
Y. Startup - The initial starting or activating of equipment, including executing pre-functional 


checklists. 
 


Z. Systems Manual - The Systems Manual is intended to be useful in the day-to-day 
operations of a facility. The Systems Manual expands the scope of the traditional 
operating and maintenance documentation to include the additional information gathered 
during the Commissioning Process and to provide a systems-based organization of 
information. 


 
AA. Testing Phase - Phase of construction after startup and initial checkout when functional 


performance tests, O&M documentation review and training occur. 
 
BB. Test Procedures - The step-by-step process, which must be executed to fulfill the test 


requirements.  The CxP develops the test procedures. 
 


CC. Test Requirements - Requirements specifying what modes and functions, etc. shall be 
tested.  The test requirements are not the detailed test procedures.   


 
DD. Trending - Monitoring using the building control system. 


 
1.4 COORDINATION 
 


A. Management:  The CM will coordinate the efforts of the Contractors and vendors so that 
the commissioning process is coordinated and completed in advance of substantial 
completion except for deferred tests.  


 
B. Scheduling:  The Cx process milestones shall be established and documented in the Cx 


Plan. These milestones shall serve as the basis for the detailed commissioning activities 
incorporated into the master project schedule by the CM. The schedule shall be updated 
throughout the project with input from the CxP, Owner and Contractors during the 
commissioning meetings. 


 
1.5 COMMISSIONING PROCESS 
 


A. Commissioning Process:  The following is a brief overview of the typical commissioning 
tasks during construction and the general order in which they shall occur. 
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1. Commissioning during construction shall begin with a scoping meeting conducted 
by the CxP wherein the testing and balancing and commissioning processes are 
reviewed with the commissioning team members. 


 
2. Additional regularly scheduled meetings by the CM are required throughout 


construction, to plan, scope, coordinate, and schedule future activities and resolve 
problems. 


 
3. Approved equipment documentation shall be submitted to the Engineer during 


normal submittals, including detailed start-up procedures. The CM shall copy the 
CxP on all equipment that is to be tested. The CxP will review and comment on 
applicable items as appropriate. 


 
4. The CxP may request additional information for manufacturers test procedures by 


submitting all requests through the CM who will forward to the responsible 
Contractor.  


 
5. The Subcontractors shall develop startup plans and startup documentation 


formats and provide to the CM who will forward to the CxP.  
 


6. The Subcontractors shall execute and document the pre-functional checklists and 
perform prior to startup and initial checkout. The CxP may witness start-up of 
selected equipment at his option. 


 
7. The CxP shall develop specific equipment and system functional performance test 


and integrated system test procedures. The Subcontractors shall review the 
procedures and plans. 


 
8. The procedures shall be executed by the Subcontractors, under the observation 


of, and documented by the CxP. 
 


9. Items of non-compliance in material, installation or setup shall be corrected at the 
Sub’s expense and the system retested. 


 
10. The CxP shall review the O&M documentation for completeness as prepared by 


the Subcontractors and vendors. 
 


11. Training of the Owner’s personnel should be provided by the designers, 
Contractors, vendors and suppliers for all systems and equipment operation and 
maintenance in a manner approved by the CxP and coordinated through the CM 
and CxP. 


 
12. Commissioning shall be completed before and is a prerequisite for Substantial 


Completion. 
 


13. Seasonal testing shall be conducted in the opposite season from functional tests. 
 


B. Building Envelope Review Process: The following narrative provides a brief overview of 
the typical building envelope review tasks during construction and the general order in 
which they occur. 


 
1. Building envelope review during construction begins at the Cx scope meeting 


conducted by the CxP where the building envelope review process is reviewed 
with the team members. 
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2. Additional meetings will be required throughout construction, scheduled by the 
CxP with necessary parties attending, to plan, scope, coordinate, schedule future 
activities and resolve problems. 


 
3. Building envelope documentation is submitted to the CxP during the normal 


submittals process, including detailed installation procedures. 
 


4. An additional “Pre-installation” meeting will be convened a minimum of two weeks 
prior to commencing envelope work reviewed in this section. Attendees shall 
include representatives of each building envelope component, the exterior wall 
installers, and project superintendent. Agenda shall include the following:  


 
a. Review of approved submittals  
b. Review of mock-ups  
c. Coordination with sequence of installation with adjacent materials  
d. Schedule for building envelope components  
e. Procedures for quality assurance  


 
5. The CxP works with the Subs in developing the mock-up program for building 


envelope including which configurations should have mock-ups, when they should 
be completed, notification requirements of completion, tests to be performed and 
who shall witness and evaluate each mock-up. 
 


6. As construction progresses, the CxP will periodically perform site walk-downs of 
the building envelope components and installation and document any issues or 
deficiencies identified. 
 


7. The Subs, under their own direction, will complete mock-ups in accordance with 
the building envelope mock-up program and notify the building envelope team that 
the mock-ups are ready for evaluation.  The CxP evaluates the mock-ups and 
documents observations and test results as applicable. 
 


8. The mock-up test procedures are created and executed by the Subs and 
witnessed by the CxP. Items of non-compliance in material, configuration or 
installation are corrected at the Sub’s expense and the system retested. 
 


9. Between the installation of each building envelope component, the CxP will 
perform a periodic inspection and final punch list inspection of each building 
envelope component and document items of non-compliance in material, 
configuration or installation. 


 
1.6 RELATED WORK 
 


A. All of the following divisions apply to the Work of this section. 
 


1. 010000 LEED Requirements 
2. 010000 Closeout Procedures 
3. 010000 Operation and Maintenance Requirements 
4. 080000 Building Envelope 
5. 210000  Fire Protection 
6. 220000 Plumbing Systems 
7. 230000 Heating, Ventilating, and Air Conditioning 
8. 250000  Integrated Automation 
9. 260000 Electrical 
10. 270000 Communications 
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1.7 COMMISSIONING COMPLETION 


 
A. Prerequisites to functional completion 


 
1. All TAB work and commissioning activities must be complete prior to Functional 


Completion, unless approved in writing by the Owner. This includes for all 
systems, but is not limited to: 
 


a. Completed and signed start-up and PFCs 
b. Requested trend log data 
c. Submission of final approved TAB report 
d. Completion of all functional and integrated testing 
e. Submission of the approved O&M manuals 
f. Required training of Owner personnel completed and approved 
g. Identified deficiencies have been corrected or are Owner approved. 


 
2. Exceptions to the Functional Completion are any required seasonal or approved 


deferred testing. 
 
B. Commissioning activities are non-compensable and cannot be a cause for delay claims. 
 


1.8 SYSTEMS TO BE COMMISSIONED 
 


A. The following systems as a minimum shall be commissioned in this project.  The matrix 
below provides a listing of the systems along with an indication of the responsibility for 
each. Preliminary testing requirements are part of this section.  Each member of the 
commissioning team shall review all test procedures in this section to determine if his/her 
presence is required for each test. Certain tests of mechanical equipment may require 
the support of electrical personnel and vice versa. 
 


NOTE: Testing listed below does not reduce or eliminate other testing requirements called 
for in any other section of this specification document.  
 
 
 THE MATRIX BELOW IDENTIFIES THE MINIMUM REQUIREMENTS FOR MIT PROJECTS.  


HOWEVER, THE MATRIX SHALL BE ADJUSTED FOR EACH PROJECT BASED ON THE 
APPLICABLE SYSTEMS INVOLVED, SYSTEM COMPLEXITY AND SYSTEM CRITICALITY. 
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FPT/IST Testing Systems PFC 
Req’d 


Start-up 
plan FPT Sample Rate 


Create Execute Support Witness Document 
Heating, Ventilating & Air Conditioning         
1. Air Systems         


a. Miscellaneous Supply, Transfer and Return Air Systems !  100% CxP CC MC/EC CxP CxP 
b. Lab Supply Air Systems !  100% CxP CC MC/EC CxP CxP 
c. Vivarium Supply Air Systems !  100% CxP CC MC/EC CxP CxP 
d. Cleanroom Supply Air Systems (MAHUs) !  100% CxP CC MC/EC CxP CxP 
e. Cleanroom Recirculation Air Systems (RAHUs) !  100% CxP CC MC/EC CxP CxP 
f. Clean Stair and Elevator Hoist Way Pressurization Systems !  100% CxP CC MC/EC CxP CxP 
g. Heat Recovery Systems !  100% CxP CC MC/EC CxP CxP 


2. Exhaust Systems         
a. Miscellaneous Exhaust Air !  100% CxP CC MC/EC CxP CxP 
b. Fume and Special Exhaust Systems !  100% CxP CC MC/EC CxP CxP 
c. Kitchen Hood Exhaust Systems !  100% CxP CC MC/EC CxP CxP 


3. Life Safety Exhaust Air Systems         
a. Freight Elevator Pressurization System !  100% CxP CC MC/EC CxP CxP 
b. Elevator Pressurization System !  100% CxP CC MC/EC CxP CxP 


4. Duct and Terminal Distribution Systems         
a. Variable Air and Constant Air Volume Systems !  20% CxP CC MC/EC CxP CxP 
b. Phoenix Air Valve Systems !  100% CxP CC MC/EC CxP CxP 
c. Test, Adjust & Balance   10% TAB TAB CC CxP (Audit) TAB 


5. Hydronic Systems         
a. Chilled Water System !  100% CxP CC MC/EC CxP CxP 
b. Vivarium Chilled Water System !  100% CxP CC MC/EC CxP CxP 
c. Process Chilled Water System !  100% CxP CC MC/EC CxP CxP 
d. Condenser Water System !  100% CxP CC MC/EC CxP CxP 
e. Heating Hot Water System !  100% CxP CC MC/EC CxP CxP 
f. Terminal equipment (Unit Heaters, Fan Coil Units, etc.) !  20% CxP CC MC/EC CxP CxP 
g. Glycol Heat Recovery System !  100% CxP CC MC/EC CxP CxP 


6. Steam Systems         
a. Low/ Medium Pressure Plant Steam  !  100% CxP CC MC/EC CxP CxP 
b. Medium Pressure Clean Steam !  100% CxP CC MC/EC CxP CxP 
c. Low Pressure Clean Steam Humidification System !  100% CxP CC MC/EC CxP CxP 


7. Control Systems         
a. Automatic Temperature Control    100% CC CC  CxP CC 
b. Fume Hood Control   100% CC CC  CxP CC 
c. Vivarium Control   100% CC CC  CxP CC 


8. Miscellaneous Lab Systems         
a. Fume Hoods (MIT’s current modified ASHRAE 110 in place) !  100% CxP CC MC/EC CxP CxP 
b. Bio-Safety Cabinets (test per MIT’s current EHS protocols) !  100% CxP CC MC/EC CxP CxP 


Electrical         
1. Distribution         


a. Normal power !  20% EC EC  CxP (Audit) EC 
b. Emergency Power !  100% EC EC  CxP (Audit) EC 
c. Medium Voltage !  20% EC EC  CxP (Audit) EC 
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FPT/IST Testing Systems PFC 
Req’d 


Start-up 
plan FPT Sample Rate 


Create Execute Support Witness Document 
d. Standby Power !  20% EC EC  CxP (Audit) EC 


2. Motor Control Centers !  100% EC EC  CxP EC 
3. Lighting Control   20% CxP EC CC CxP CxP 
4. Emergency Lighting   100% EC EC CC CxP EC 
5. Fire Alarm System (per NFPA Standard 3 & 4) !  100% CxP EC CC/MC CxP CxP 
6. Smoke detection !  100% CxP EC/CC MC CxP CxP 
7. EPO   100% EC EC CC CxP EC 


         


 Plumbing         
1. Domestic Hot Water Systems !  100% CxP PC CC/MC CxP CxP 
2. Protected/ Non-Domestic Hot Water !  100% (distr. only) CxP PC CC/MC CxP CxP 
3. Animal Watering !  100% (distr. only) CxP PC CC/MC CxP CxP 
4. Purified (RODI) Water !  100% (distr. only) CxP PC CC/MC CxP CxP 
5. RO Recovery System !  100% (distr. only) CxP PC CC/MC CxP CxP 
6. Tempered Potable Water for emergency systems (connect to existing) !  100% (distr. only) CxP PC CC/MC CxP CxP 
7. Laboratory Gas System !  100% (distr. only) CxP PC CC/MC CxP CxP 
8. Carbon Dioxide (connect to existing) !  100% (distr. only) CxP PC CC/MC CxP CxP 
9. Medical Oxygen !  100% (distr. only) CxP PC CC/MC CxP CxP 
10. Low Pressure Compressed Air (connect to existing) !  100% (distr. only) CxP PC CC/MC CxP CxP 
11. Medical Compressed Air !  100% (distr. only) CxP PC CC/MC CxP CxP 
12. Lab Vacuum (connect to existing) !  100% (distr. only) CxP PC CC/MC CxP CxP 
13. Medical Vacuum !  100% (distr. only) CxP PC CC/MC CxP CxP 
14. pH Neutralization System !  100% CxP PC CC/MC CxP CxP 
15. Lab Waste Ejectors !  100% CxP PC CC/MC CxP CxP 
16. Sewage/Drainage Ejectors !  100% CxP PC CC/MC CxP CxP 
17. Sump Pump !  100% CxP PC CC/MC CxP CxP 


         


Fire Protection         
1. Combined Sprinkler and Standpipe System   N/A PC PC  CxP PC 
2. Dry pipe Sprinkler System   N/A PC PC  CxP PC 
3. Pre-Action System   N/A PC PC  CxP PC 
4. Kitchen Ansul System !  100% MC MC CC/PC CxP MC 
5. Foam-Water System   N/A FPC FPC  CxP FPC 
6. Fire Pump System (including ATS for emergency power)   N/A FPC FPC  CxP FPC 


         


Infrastructure Monitoring and Control         
1. Power Monitoring System   100% CxP EC CC CxP CxP 
2. Building Management System   100% CxP CC  CxP CxP 
3. Toxic Gas Monitoring   100% CxP CC  CxP CxP 
4. Utility Metering Systems   100% CxP CC  CxP CxP 


         


Envelope         
1. Roofing System !  20% PC PC  CxP PC 
2. Window System !  20% PC PC  CxP PC 
3. Wall System !  20% PC PC  CxP PC 
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FPT/IST Testing Systems PFC 
Req’d 


Start-up 
plan FPT Sample Rate 


Create Execute Support Witness Document 
By Others         


1. Telecommunications         
2. Security         
3. AV System         
4. Sterilizers/ Autoclaves         
5. Cage Washers         
6. Vertical Transportation         
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1.9 RESPONSIBILITIES 
 


A. All Parties: 
1. Attend commissioning meetings. 
 
2. The Contractors that have been awarded this project will be required to use 


Facility Grid for the purpose of completion of pre-functional checklists and 
for responding to commissioning issues. MIT will provide the Contractors 
with access to Facility Grid and required training for effective use of the 
software at no cost. 


 
3. MIT requires certain MEP/FP components to be inventoried and labeled by 


the installing Contractor.  See the attached Asset Inventory Application 
guideline, for requirements. As detailed in the guideline, MIT will assign a 
unique number for each piece of inventoried equipment and will provide a 
unique metal ID tag etched with the number and the corresponding barcode. 
These must be applied to each required component; see guidelines for 
further details. Any equipment which feeds or serves another must be 
designated in a manner which outlines the sub/superior relationship of the 
equipment. An example of this, as well as the required parent/child 
equipment types, is provided in the guideline. 


  
4. These do not take the place or diminish other labeling requirements, such 


as BMS designator or P&ID.  
 


B. Architect: 
   


1. Construction Phase 
 


a. Attend the commissioning scoping meeting and selected 
commissioning team meetings. 


 
b. Provide design narrative documentation requested by the CxP. 


 
c. Observe, record, and coordinate resolution of system deficiencies 


identified during commissioning, according to the contract documents. 
 


2. Testing Phase 
 


a. Coordinate resolution of design non-conformance and design 
deficiencies identified during commissioning. 


 
C. Design Engineer: 


 
1. Construction Phase 


 
a. Attend the commissioning scoping meeting and selected 


commissioning team meetings. 
 


b. Provide the basis of design narrative and sequences documentation 
requested by the CxP. The Design Engineers shall assist (along with 
the Contractors) in clarifying the operation and control of 
commissioned equipment in areas where the specifications, control 
drawings or equipment documentation is not sufficient. 
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2. Testing Phase 
 


a. Participate in the resolution of system deficiencies identified during 
commissioning, according to the contract documents. 


 
3. Turnover Phase 
 


a. Provide training to R&M staff in concert with the Contractor’s training. 
 


D. Construction Manager (CM): 
 


1. Bidding Phase  
 


a. CM will make certain that the installing Subcontractors are aware of 
the TAB and commissioning process and fully embody these 
requirements into their work effort and work schedule.  
 


2. Construction Phase 
 


a. Facilitate the coordination of the commissioning work by the CxP, 
and, with the CxP, ensure that commissioning activities are being 
scheduled into the master construction schedule. 


 
b. Attend commissioning scoping meetings and other commissioning 


team meetings. 
 


c. Perform the thorough review of Subcontractor submittals. Provide 
copies of Subcontractor submittals and/ or data pertaining to all 
approved equipment that will be commissioned to the CxP. 


 
d. Provide a “Certificate of Readiness” document stipulating that all 


subject equipment, systems and controls are complete and ready for 
functional performance testing, including building envelope mock-up 
installations. This certificate shall be signed by the installing 
Contractors, as well as the GC, and shall be supported by completed 
pre-functional checklists and start-up reports. 


 
e. Observe and witness pre-functional checklists, envelope mock-up 


installations/ test preparations and startup of selected equipment. 
 


 
 


3. Testing Phase 
 


a. Review balancing, commissioning progress and deficiency reports. 
 


b. Assist the CxP as necessary in the seasonal or deferred testing and 
deficiency corrections required by the specifications.  This is to 
include the testing in the “opposite” season. 


 
4. Turnover Phase 


a. Provide contact list of Subcontractors and vendors to support post 
warranty issues. List shall include: name, title, telephone number, 
email address, and emergency contact information for after-hours 
service. 
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b. Provide a warranty list of installed equipment. The list shall include: 
equipment type, vendor’s name, contact information and email 
address, and warranty start and duration of individual components.  


 
E. Owner’s Project Manager (PM): 


 
1. Construction Phase 


  
a. Arrange for facility operating and maintenance personnel to attend 


various field commissioning activities and field training. 
 


b. Provide final approval for the completion of the balancing and 
commissioning work. 


 
2. Testing Phase 


   
a. Verify that any seasonal or deferred testing and any deficiency issues 


are addressed. 
 


F. All Installing Subcontractors that have commissioning responsibilities: 
 


The commissioning responsibilities applicable to each of the Subcontractors are as 
follows (all references apply to commissioned equipment only): 


 
1. Construction Phases 


 
a. In each purchase order or subcontract written, include requirements 


for submittal data, commissioning documentation, O&M data, as-builts 
and training. 


 
b. Each Subcontractor is to adhere to the Project Schedule prepared at 


the time of the GMP/bid as it relates to their trade.  Within 30 
workdays of commencing work on this project, each Subcontractor is 
to verify in writing that the schedule complete with the commissioning 
activities is achievable.  If adjustment in the schedules is necessary, 
they will not be made at the “expense” of the commissioning 
sequence. 


 
c. Attend commissioning scoping meetings and other meetings 


necessary to facilitate the Cx process. 
 


d. Provide additional requested documentation, prior to normal O&M 
manual submittals, to the CM who will forward to the CxP for 
development of FPTs. 


 
1) As a minimum, this shall include detailed manufacturer 


installation and start-up, operating, troubleshooting and 
maintenance procedures, full details of any Owner-contracted 
tests, fan and pump curves, full factory testing reports, if any, 
and full warranty information, including all responsibilities of the 
Owner to keep the warranty in force clearly identified. In addition, 
the installation, start-up and checkout materials that are shipped 
inside the equipment and the actual field checkout sheet forms to 
be used by the factory or field technicians shall be submitted to 
the CxP. 
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e. Provide a copy of the O&M manuals of commissioned equipment, 
through normal channels, to the CxP for review and approval. 


 
f. Contractors shall assist (with confirmation from the design engineers) 


in clarifying the operation and control of commissioned equipment in 
areas where the specifications, control drawings or equipment 
documentation is not sufficient. 


 
g. Provide assistance to the CxP in preparing the specific mock-up, 


envelope FPT procedures. Subs shall review test procedures to 
ensure feasibility, safety and equipment protection and provide 
necessary written alarm limits to be used during the tests. 


 
h. Develop a full start-up and initial checkout plan using manufacturer’s 


start-up procedures and the pre-functional checklists from the CxP for 
all commissioned equipment.  Submit to CxP for review and approval 
prior to startup. 


 
i. Execute and document the pre-functional checklists. 


 
j. Assist the CxP in the development of the Building Envelope Mock-up 


and Test plan. 
 


k. Provide skilled technicians, tools, instrumentation, equipment, and 
materials necessary to execute starting of equipment.  Ensure that 
they are available and present during the agreed upon schedules and 
for sufficient duration to complete the necessary tests, adjustments 
and problem solving. 


 
l. Include CxP in scheduling Contractor testing and start-ups to allow for 


witnessing as required by the CxP. 
 


m. Perform and clearly document all completed startup and system 
operational checkout procedures, providing a copy to the CxP. 


 
n. Address current A/E punch list items before functional testing.  Air and 


water TAB shall be completed with discrepancies and problems 
remedied before functional testing of the respective air- or water-
related systems. 


 
o. Provide completed pre-functional checklists and start-up reports, 


signed by the responsible parties in support of the “Certificate of 
Readiness” stating that all equipment, systems and controls are 
complete and ready for functional performance testing. 


 
2. Testing Phase 
 


a. Provide skilled technicians tools, instrumentation, equipment and 
materials necessary to perform building envelope testing and building 
system FPTs under the observation of the CxP for specified 
equipment.  Ensure that they are available and present during the 
agreed upon schedules and for sufficient duration to complete the 
necessary tests, adjustments and problem solving.  Assist the CxP in 
interpreting the monitoring data, as necessary. 
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b. Correct deficiencies (differences between specified and observed 
performance) as interpreted by the CxP, CM and A/E and retest the 
equipment. 


 
c. Prepare O&M manuals according to the Contract Documents, 


including clarifying and updating the original sequences of operation 
to as-built conditions. O&M manuals are to be complete and approved 
for use during owner training. 


 
d. During construction, maintain as-built red line drawings for all 


drawings and final CAD as-builts for Contractor-generated 
coordination drawings. Update as-builts as required after completion 
of commissioning (excluding deferred testing). 


 
e. Provide training of the Owner’s operating staff using expert qualified 


personnel. 
 


f. Coordinate with equipment manufacturers to determine specific 
requirements to maintain the validity of the warranty. 


 
g. Execute seasonal or deferred functional performance testing, 


witnessed by the CxP. 
 


h. Correct deficiencies and make necessary adjustments to O&M 
manuals and as-built drawings for applicable issues identified in any 
seasonal testing. 


 
G. Mechanical Contractor:   
 


The responsibilities of the HVAC Mechanical Contractor, during Construction Phases in 
addition to those listed in Paragraph G of this section above are: 


 
1. Provide start-up for all HVAC equipment, except for the building automation 


control system. 
 


2. Assist and cooperate with the TAB Contractor and CxP by: 
 


a. Putting all HVAC equipment and systems into operation and 
continuing the operation during each working day of TAB and 
commissioning, as required. 


 
b. Including cost of sheaves and belts that may be required by TAB. 


 
c. Providing test holes in ducts and plenums where directed by TAB to 


allow air measurements and air balancing. Providing an approved 
plug. 


 
d. Providing temperature and pressure taps according to the 


Construction Documents for TAB and commissioning testing. 
 


3. Install a P/T plug at each water sensor that is an input point to the control system. 
 


4. List and clearly identify on the as-built drawings the locations of all airflow stations. 
 


5. Notify the CM with adequate notice (>= 5 days), who will notify the CxP, of time 
and date for start-up of each piece of equipment.  Be responsible to notify the CM 
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ahead of time when commissioning activities not yet performed or not yet 
scheduled will delay construction. 


 
 


H. Controls Contractor: 
 


1. The commissioning responsibilities of the Controls Contractor, during Construction 
Phases in addition to those listed in Paragraph G of this section above are: 


 
2. Sequences of Operation Submittals: 


 
a. The Controls Contractor’s submittals of control drawings shall include 


complete detailed sequences of operation for each piece of 
equipment, regardless of the completeness and clarity of the 
sequences in the specifications.  They shall include: 


 
1) An overview narrative of the system generally describing its 


purpose, components and function. 
 


2) All interactions and interlocks with other systems. 
 


3) Detailed delineation of control between any packaged controls 
and the building automation system, listing what points the BAS 
monitors only and what BAS points are control points and are 
adjustable. 


 
4) Written sequences of control for packaged controlled equipment.  


(Equipment manufacturers’ stock sequences may be included 
but will generally require additional narrative). 


 
5) Sequences for start-up, shut down, warm-up, cool-down, normal, 


unoccupied modes and optimal start and stop sequences. 
 


6) Capacity control sequences and equipment staging. 
 


7) Temperature and pressure control: setbacks, setups, resets, etc. 
 


8) Detailed sequences for all control strategies. 
 


9) Effects of loss of power at the general building level and at the 
local disconnect level and how the local controller and each 
piece of equipment will respond and response at power 
restoration and methods for reset. 


 
10) Special sequences upon equipment failure and standby 


functions. 
 


11) Sequences for all alarms and emergency shut downs. 
 


12) Seasonal operational differences and recommendations. 
 


13) Initial and recommended values for all adjustable settings, set 
points and parameters that are typically set or adjusted by 
operating staff; and any other control settings or fixed values, 
delays, etc. that will be useful during testing and operating the 
equipment. 
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14) Schedules, if known. 


 
3. Control Drawings Submittal:  Submit detailed control drawings and control wiring 


diagrams and if requested block or logic diagrams of control programs for all 
commissioned equipment under BAS control. Update these drawings through the 
submittal and sequence review and approval process: 
 


a. The control drawings shall have a table of contents and a key to all 
abbreviations (including all abbreviations in schematics and points list 
column headings and cell contents). 
 


b. The control drawings shall contain graphic schematic depictions of all 
systems with each component, valves, dampers, actuators, coils, 
filters, fans, pumps, speed controllers, piping, ducting, etc., and each 
monitored or control point and sensor, all interlocks to other 
equipment, and include fan and pump cfm; gpm and horsepower by 
each element. List the location of remote points off the schematic, like 
static pressure sensors, outside air sensors, etc. 
 


c. Panel wiring diagrams shall be included. 
 


d. Network architecture drawing showing all controllers, workstations, 
printers, and other devices in a riser format and including protocols 
and speeds for all trunks. 


 
e. Interface wiring diagrams shall be included. 


 
f. The schematics will include the system and component layout of any 


equipment that the control system monitors, enables or controls, even 
if the equipment is primarily controlled by packaged or integral 
controls. 


 
g. Integrated drawings for all interfaces to packaged equipment control 


panels.  Obtain a vector scan or CAD version of the ladder diagram or 
other wiring diagram for the equipment to be interfaced with.  
Incorporate this complete drawing into the control shop drawing that 
depicts the interface so that the result is one drawing that depicts the 
entire control circuit. 


 
h. Provide a full points list with at least the following included for each 


point: 
 
1) Point abbreviation / name (names shall be pre-approved by 


Owner) 
2) Point type including all AI, AO, DI, DO, set points and calculated 


points 
3) Equipment the point is associated with 
4) Point description, including for DI points the method of indication 


(a fan status would state, “by motor CT” or a pump might state 
“by pump dP”) 


5) Terminal or channel the point is landing on in the field panel 
6) Display unit (F, in WC, 1/0, %, Hz, etc.) 
7) Controller type 
8) Panel ID 
9) Panel physical location 
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10) Field device (temperature sensor, starter, contact, static tip, etc.) 
11) Comments column 
12) The Controls Contractor shall keep the CxP informed of all 


changes to this list during programming and setup. 
 


i. Room Schedule. A listing of all rooms shall be provided with at least 
the following information for each room: floor, room number, room 
name, air hander ID, air terminal tag ID and minimum and maximum 
cfm for both heating and cooling. 


 
j. Valve schedule, including at least: valve tag, system tag (air hander or 


terminal), service (heating or cooling), action (2-way, 3-way), fail 
position, body style, size, close-off pressure, gpm or lb/hr, design Cv, 
actual Cv, design differential pressure (dP), actual dP, actuator type 
and comments. 


 
k. Provide a set of building floor plans showing the location of all and 


controllers. 
 


l. Sketches of all graphics screens for review and approval. 
 


m. Graphic penetration tree listing all graphics screens at all points. 
 


4. The Controls Contractor shall prepare a written plan indicating in a step-by-step 
manner, the procedures that will be followed to test, checkout and adjust the 
control system prior to functional performance testing.  At minimum, the plan shall 
include for each type of equipment controlled by the automatic controls: 


 
a. System name. 


 
b. List of devices. 


 
c. Step-by-step procedures for testing each controller after installation, 


including: 
 


1) Process of verifying proper hardware and wiring installation. 
 
2) Process of downloading programs to local controllers and 


verifying that they are addressed correctly. 
 
3) Process of performing operational checks of each controlled 


component. 
 
4) Plan and process for calibrating valve and damper actuators and 


all sensors. 
 
5) A description of the expected field adjustments for transmitters, 


controllers and control actuators should control responses fall 
outside of expected values. 


 
d. A copy of the log and field checkout sheets that will document the 


process.  This log must include a place for initial and final read values 
during calibration of each point and clearly indicate when a sensor or 
controller has “passed” and is operating within the contract 
parameters. 


 







Massachusetts Institute of Technology  
 


Project Commissioning Standard 01/05/22 Page 24 of 69 


e. A description of the instrumentation required for testing. 
 


f. Indicate what tests on what systems should be completed prior to 
TAB using the control system for TAB work.  Coordinate with the CxP 
and TAB Contractor for this determination. 


 
5. Point-to-point Checkout:  


a. The point-to-point checkout shall include verification of each control 
point tied to a central control systems ability to be commanding, 
reporting and controlling according to its intended purpose. For each 
output, commands will be initiated and verified to be functioning by 
visually observing and documenting the status of the controlled device 
in the field (e.g., command lights or sound off, command cooling coil 
valve to full open, or command heating water pump off). For each 
input, the system or conditions will be perturbed to initiate the input 
response being tested and the response in the control system 
observed and recorded (e.g., high duct static pressure alarm). This 
input verification could be accomplished by “ohming” each wire or 
after communication is made, by unhooking the wire to the device and 
observing a failed communication with the proper point.  


b. Dampers and valves shall be checked by driving them fully open and 
fully closed in the control system and confirming visually in the field 
that the device is in the commanded and feedback position and that 
linkages are secure, lubricated and moving without binding.  


c. Points within and controlled by packaged equipment controllers do not 
require a point-to-point checkout, unless required in the 
manufacturer’s start-up and checkout procedures. 


d. Point-to-point checkout will be documented for each input and output 
device, with technician's initials certifying each device has been tested 
and calibrated on forms approved by the Commissioning Provider. 


e. Tune PID loops and each control routine that requires tuning. 
 


6. Alarms and Interlocks: 
a. Check each alarm with an appropriate signal at a value that will trip 


the alarm, confirming proper logic. 
b. Confirm that alarms enunciate in the BAS alarm log as well as giving 


an indication on the graphic screen of the equipment in alarm. 
 


7. Prior to air and water balance the Controls Contractor shall perform the following 
tests and checks:  


a. With the air handler supplying adequate air and the VAV boxes 
operating, run a global VAV box flow test that checks each box at 
maximum, partial and zero damper and reheat valve positions. 
Confirm that each damper and valve goes to max open and closed 
and the expected water and airflow and temperature change are 
observed, confirming no valve leak-by. 


b. Run an automatic scan of all devices on the network to identify any 
communication and addressing problems. These tests shall identify 
any boxes that are having communication problems, address 
problems and flow or actuator problems. A full printout of the results 
shall be submitted to the Balancing Contractor and Commissioning 
Provider for review prior to balancing. 


 
8. Sensor Calibrations: The Contractor shall calibrate and adjust sensors according 


to the requirements below. 
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a. Field-installed temperature, relative humidity, CO, CO2, air and 
hydronic and air flow and pressure sensors shall be checked in the 
field for proper calibration and adjusted as necessary. This 
requirement applies to all central building automation or control 
system sensors. Sensors, wiring, transducers and controllers installed 
together in an equipment unit at the factory with calibration 
certification provided need not be field calibrated.  


b. Calibrations will be documented on forms approved by the 
Commissioning Provider which will indicate any adjustments made. 


c. Calibration shall include verifying that the sensor location is away 
from causes of erratic sensing (in stratified air flow, touching coils, 
thermostats affected from air leakage within walls, external heat 
sources, etc.).  


d. Calibration check shall be made by taking a reading with a calibrated 
handheld instrument with a total instrument accuracy equal to or 
greater than the accuracy of the sensor being checked. Total 
handheld accuracy is calculated by squaring the probe sensor 
accuracy and squaring the transducer accuracy, then summing the 
two results and taking the square root of the sum. Thermistor 
temperature sensors shall not be calibrated with handheld 
thermocouple instruments because thermocouples are too inaccurate. 


e. Sensors will be checked near the middle of their expected normal 
operating range. Temperature sensors will checked against a 
handheld reading near enough to the sensor to provide a reliable 
reading. 


f. Sensor readings outside the following tolerances compared to the 
handheld reading shall have an offset installed or sensor replaced. 


1) Temperatures: Cooling coil, chilled and condenser water, outside 
air, duct air, space: +/- 0.2F. 


2) Temperatures: Air handler averaging: +/- 0.6F. 
3) Temperatures: Critical spaces: +/- 0.1F. 
4) Temperature: Sensor pairs for differences: +/- 0.0F. 
5) Temperatures: Heating and domestic hot water: +/- 0.5F. 
6) Dew point temperature: +/- 0.3F. 
7) Relative humidity: +/- 2% RH of reading. 
8) Room or building pressure: +/- 0.01 “ WC. 
9) Duct air and hydronic pressure: +/- 0.5% of reading. 


g. Airflow Sensors: Air terminal flow sensors are calibrated during the air 
balancing process. Factory calibrated air handler flow stations have 
their calibration checked (but not calibrated) by the air balancer 
comparing a simultaneous duct, coil or filter traverse and a fan curve 
plot with the station reading. When the balancer’s data is within 20% 
of the flow station reading, the flow station is deemed to be reading 
accurately. If the balancer’s data is more than 20% off, further 
investigation shall be conducted. 


h. Hydronic Flow Sensors: Factory calibrated hydronic flow sensors are 
checked for accuracy by first confirming that the installer followed all 
the manufacturer’s installation and set-up instructions. Then, the 
balancer compares the flow sensor reading with two or more 
simultaneous pump, triple duty or balancing valve, coil or chiller 
bundle pressure drop plot or strap-on ultrasonic or electro-magnetic 
flow meter. When the average of the balancer’s data is within 20% of 
the flow sensor reading, the flow sensor is deemed to be reading 
accurately. If the balancer’s data is more than 20% off, further 
investigation shall be conducted. 


 







Massachusetts Institute of Technology  
 


Project Commissioning Standard 01/05/22 Page 26 of 69 


9. Prior to functional testing, review the functional test procedures provided by the 
Commissioning Provider, run the equipment through the test procedures (not just 
in the control logic) and confirm the equipment and system is ready for and will 
pass functional testing with the Commissioning Provider and sign a copy of the 
test form attesting to this activity. 
 


10. List and clearly identify on the as-built duct and piping drawings the locations of all 
static and differential pressure sensors (air, water and building pressure). 
 


11. Much of the testing will be accomplished using the building automation system. 
The system graphics shall be complete and approved prior to active testing, so 
the graphics can be used for and verified during testing. 
 


12. The Controls Contractor shall keep the CxP informed of all changes to the point 
list during programming and setup. 


 
13. An updated as-built version of the control drawings and sequences of operation 


shall be included in the final controls O&M manual submittal.  Follow specified MIT 
protocols for as-built formatting. 


 
14. Assist and cooperate with the TAB Contractor in the following manner: 


 
a. Meet with the TAB Contractor prior to beginning TAB and review the 


TAB plan to determine the capabilities of the control system toward 
completing TAB.  Provide the TAB any needed unique instruments for 
setting terminal unit boxes and instruct TAB in their use (handheld 
control system interface for use around the building during TAB, etc.). 


 
b. For a given area, have all required pre-functional checklists, 


calibrations, startup and selected functional tests of the system 
completed and approved by the CxP prior to TAB. 


 
c. Provide a qualified technician to operate the controls to assist the 


TAB Contractor in performing TAB or provide sufficient training for 
TAB to operate the system without assistance. 


 
15. Assist and cooperate with the CxP in the following manner: 


 
a. Using a skilled technician who is familiar with this building, execute 


the FPTs of the controls system as specified for the Controls 
Contractor. Assist in the functional testing of all equipment specified. 
Provide two-way radios during the testing. 


 
b. Execute all control system trend logs specified. 


 
16. Provide a signed and dated certification to the CM who will forward to the CxP 


upon completion of the checkout of all controlled devices, equipment and system 
prior to functional testing for each piece of equipment or system, that all system 
programming is complete as to all respects of the Contract Documents, except 
functional testing requirements. 


 
17. Beyond the control points necessary to execute all documented control 


sequences, provide monitoring, control and virtual points as requested by the CxP 
to demonstrate system operation. 
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18. List and clearly identify on the as-built duct and piping drawings the locations of all 
static and differential pressure sensors (air, water and building pressure). 


 
I. TAB Contractor: 


 
1. The commissioning responsibilities of the TAB Contractor, in addition to those 


listed in Paragraph G of this section above are [refer to Specification Section 
TBD for additional scope]: 


 
2. Submit the outline of the TAB plan and approach for each system and component 


to the CxP and the Controls Contractor six weeks prior to starting the TAB.  This 
plan will be developed after the TAB has some familiarity with the control system. 


 
3. The submitted plan will include: 


 
a. Certification that the TAB Contractor has reviewed the construction 


documents and the systems with the design engineers and 
Contractors to sufficiently understand the design intent for each 
system. 


 
b. All field checkout sheets and logs to be used that list each piece of 


equipment to be tested, adjusted and balanced with the data cells to 
be gathered for each. 


 
c. Discussion of what notations and markings will be made on the duct 


and piping drawings during the process. 
 


d. Final test report forms to be used. 
 


e. Detailed step-by-step procedures for TAB work for each system and 
issue: terminal flow calibration (for each terminal type), diffuser 
proportioning, branch/sub main proportioning, total flow calculations, 
rechecking, diversity issues, expected problems and solutions, etc.   


 
f. List of all airflow, water flow, sound level, system capacity and 


efficiency measurements to be performed and a description of specific 
test procedures, parameters, formulas to be used. 


 
g. Details of how total flow will be determined (Air: sum of terminal flows 


via BAS calibrated readings or via hood readings of all terminals, 
supply (SA) and return air (RA) pitot traverse, SA or RA flow stations.  
Water: pump curves, circuit setter, flow station, ultrasonic, etc.). 


 
h. The identification and types of measurement instruments to be used 


and their most recent calibration date. 
 


i. Specific procedures that will ensure that both air and water sides are 
operating at the lowest possible pressures and provide methods to 
verify this. 


 
j. Confirmation that TAB understands the outside air ventilation criteria 


under all conditions. 
 


k. Details of whether and how minimum outside air cfm will be verified 
and set, and for what level (total building, zone, etc.). 
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l. Details of how Lab pressure control will be checked. 
 


m. Details of methods for making any specified coil or other system plant 
capacity measurements. 


 
n. Details of any TAB work to be done in phases (by floor, etc.), or of 


areas to be built out later. 
 


o. Details regarding specified deferred or seasonal TAB work. 
 


p. Details of any specified false loading of systems to complete TAB 
work. 


 
q. Details of all exhaust fan balancing and capacity verifications, 


including any required room pressure differentials. 
 


r. Details of any required interstitial cavity differential pressure 
measurements and calculations. 


 
s. Plan for hand-written field technician logs of discrepancies, deficient 


or uncompleted work by others, contract interpretation requests and 
lists of completed tests (scope and frequency). 


 
t. Plan for formal progress reports (scope and frequency). 


 
u. Plan for formal deficiency reports (scope, frequency and distribution). 


 
4. The TAB field technicians shall keep a running log of events and issues.  Submit 


hand-written reports of discrepancies, deficient or uncompleted work by others, 
contract interpretation requests and lists of completed tests to the CxP and CM at 
least twice a week. 


 
5. Communicate in writing to the Controls Contractor all set point and parameter 


changes made or problems and discrepancies identified during TAB that affect the 
control system setup and operation. 


 
6. Provide a draft TAB report within two weeks of completion.  A copy will be 


provided to the CxP.  The report will contain a full explanation of the methodology, 
assumptions and the results in a clear format with designations of all uncommon 
abbreviations and column headings.  The report should follow the latest and most 
rigorous reporting recommendations by AABC, NEBB or ASHRAE Standard 111. 


 
7. Provide CxP with any requested data gathered, but not shown on the draft 


reports. 
 


8. Provide a final TAB report for the CxP with details, as in the draft. 
 


9. Conduct functional performance tests and checks on the original TAB as 
specified. 


 
1.10 MEETINGS 
 


A. Kick-Off Meeting: 
 


1. As early as possible, CM will schedule commissioning Kick-Off meetings with 
entire commissioning team in attendance.  CxP will present preliminary 
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commissioning plan at this meeting.  The CxP will distribute meeting minutes to all 
parties. 


 
B. Miscellaneous Meetings: 


 
1. Other meetings will be planned and conducted by the CxP as construction 


progresses.  These meetings shall cover coordination, deficiency resolution and 
planning issues with particular Subs. CxP will plan these meetings through CM 
and the CxP will distribute meeting minutes to all parties.  


 
1.11 REPORTING 
 


A. The CxP will provide regular reports to the CM, with increasing frequency as construction 
and commissioning progresses. 


 
B. The CxP will regularly communicate with all members of the commissioning team, 


keeping them apprised of commissioning progress and scheduling changes through 
memos, progress reports, etc. 


 
C. Testing or review approvals and non-conformance and deficiency reports are made 


regularly with the review and testing as described in later sections. 
 
1.12 SUBMITTALS 
 


A. The CxP will review submittals related to the commissioned equipment as it relates to the 
commissioning process, to the functional performance of the equipment and adequacy 
for developing test procedures. This review is intended primarily to aid in the 
development of functional testing procedures.  


 
B. The CxP may request additional design narrative from the A/E and Controls Contractor, 


depending on the completeness of the design intent documentation and sequences 
provided with the Specifications. 


 
C. The O&M manuals and as-builts are the responsibility of the Contractor, though the CxP 


will review. 
 


1.13 TESTING REQUIREMENTS 
 


A. Specific functional testing requirements are provided for a majority of systems found in 
the project. From these requirements, the CxP will develop step-by-step procedures to be 
executed by the Subs.  Additional testing requirements shall be provided by the CxP for 
those systems not detailed herein.  The test requirements for each piece of equipment or 
system contain the following: 


 
1. The Contractors responsible to execute the tests. 
2. A list of the integral components being tested. 
3. Pre-functional checklists associated with the components. 
4. Functions and modes to be tested. 
5. Required conditions of the test for each mode. 
6. Special procedures. 
7. Required methods of testing. 
8. Required monitoring. 
9. Acceptance criteria. 
10. Sampling strategies allowed. 
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B. The testing requirements specified for commissioning are in addition to and do not 
replace any testing requirements specified elsewhere. 


 
1.14 TESTING PREREQUISITES 
  


A. The following applicable generic prerequisite checklist items are required to be completed 
and checked off by the Contractors prior to functional testing: 


 
1. All related equipment has been started up and start-up reports and pre-functional 


checklists submitted and approved. 
 


2. “Certificate of Readiness” is submitted and signed by the installing Contractor and 
CM. 


 
3. All control system functions for this and all interlocking systems are programmed 


and operable per contract documents, including final set points and schedules 
with debugging, loop tuning and sensor calibrations completed. Controls 
Contractor to sign and date when ready. 


 
4. Piping system flushing is complete and required report approved. 


 
5. Water treatment system is complete and operational. 


 
6. Vibration control report is approved (if required). 


 
7. Test and balance (TAB) complete and approved for the HVAC air and water 


systems. 
 


8. All A/E punchlist items for this equipment corrected. 
 


9. Functional test procedures reviewed and approved by installing Contractor. 
 


10. The test procedures from the CxP have been executed on the equipment and 
equipment passed with variances noted and the test form signed by the 
Contractor attesting to this pre-testing. 


 
11. Required pre-test trend reports for this equipment have been developed and 


submitted to the CxP for review and approval. 
 


12. Safeties and operating ranges reviewed by the CxP. 
 


13. Test requirements and sequences of operation attached. 
 


14. Schedules and set points attached. 
 


15. False loading equipment, system and procedures ready. 
 


16. Crankcase heaters have been on long enough for immediate startup. 
 


17. Sufficient clearance around equipment for servicing. 
 


18. Record of all values of pre-test setpoints that may be changed to accommodate 
testing has been made and a check box provided on the test form to verify return 
to original values (control parameters, limits, delays, lockouts, schedules, etc.). 
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1.15 TEST METHODS AND MONITORING 
 


1. Manual test method is a method of testing that requires visual inspection of the 
device performing as intended. 


 
2. Demonstration test method is used when verification of equipment requires the 


CxP to witness and the Contractor to prove actual performance; i.e., TAB 
Contractor must demonstrate air velocities, etc. 


 
3. Monitoring is a method of testing as a stand-alone method or to augment manual 


testing. 
 


a. All points listed in the required monitoring section of the test requirements 
which are control system monitored points shall be trended by the Controls 
Contractor.  At the CxP’s request, the Controls Contractor shall trend up to 
20% more points than listed herein at no extra charge. 


 
b. Provide data electronically (Microsoft Excel) in 15-minute intervals for all 


analog hardware and software points.   
 
1.16 TEST EQUIPMENT 
 


A. The Division Contractor shall provide all testing equipment required to perform startup, 
initial checkout and functional performance testing. 


 
B. Special equipment, tools and instruments (only available from vendor, specific to a piece 


of equipment) required for testing equipment, according to these Contract Documents 
shall be included in the base bid price to the Contractor and left on site. 


 
C. All testing equipment shall be of sufficient quality and accuracy to test and/or measure 


system performance with the tolerances specified in the Specifications.  
 
 
1.17 PREFUNCTIONAL CHECKLISTS, START-UP AND INITIAL CHECKOUT 
 


A. The following procedures apply to all equipment to be commissioned. 
 
B. Execution of Pre-Functional Checklists 


 
1. Pre-Functional Checklists (PFCs) are required to verify that the equipment and 


systems are hooked up and operational.  It ensures that functional performance 
testing may proceed without unnecessary delays.  Each piece of equipment shall 
receive full pre-functional checkout.  No sampling strategies are to be used.  The 
PFCs for a given system must be successfully completed prior to formal functional 
performance testing of equipment or subsystems of the given system. 


 
2. Prior to startup, the execution of the PFCs are directed and executed by the Subs. 


 
3. Only individuals that have direct knowledge of the piece of equipment for which 


the PFC is being filled shall initial or check off items on that sheet.  It is not 
acceptable for witnessing supervisors to fill out these forms. 


 
4. The CxP will approve pre-functional checklist completion by auditing the 


completed pre-functional checklist reports and by direct site observation. 
 


C. Start-up and Initial Checkout Plan: 
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1. The following procedures apply to all equipment requiring a start-up plan as 


indicated in Section 1.8 “Systems to be commissioned” matrix. 
 
2. The primary role of the CxP in this process is to verify that there is written 


documentation that each of the manufacturer-recommended procedures have 
been completed. Parties responsible for pre-functional checklists and startup are 
identified in the commissioning scoping meeting and in the checklist forms.  
Parties responsible for executing functional performance tests are identified in the 
testing requirements for each system. 


 
3. The Subcontractor responsible for the purchase of the equipment shall develop 


the full start-up plan by combining the manufacturer’s detailed start-up and 
checkout procedures from the O&M manual and the normally used field checkout 
sheets.  The plan shall include checklists and procedures with specific boxes or 
lines for recording and documenting the checking and inspections of each 
procedure and a summary statement with a signature block at the end of the plan. 


 
4. As a minimum, the start-up plan shall consist of the following: 


 
a. The manufacturer’s standard written start-up procedures copied from 


the installation manuals with check boxes by each procedure and a 
signature block at the end. 


 
b. The manufacturer’s field checkout sheets. 


 
5. The Subcontractor shall submit the full startup plan to the CxP for review. 


 
6. The CxP will review the procedures and the format for documenting them. 


 
D. Sensor and Actuator Calibration: 
 


1. All field-installed temperature, relative humidity, CO, CO2 and pressure sensors 
and gages, and all actuators (dampers and valves) on all equipment shall be 
calibrated using approved methods.  Sensors provided with calibration certification 
need not be field calibrated. 


 


2. All procedures used shall be fully documented on the pre-functional checklists or 
other suitable forms, clearly referencing the procedures followed and written 
documentation of initial, intermediate and final results.  


 
E. Valve and Damper Stroke Setup and Check: 


 
1. For all valve and damper actuator positions checked, verify the actual position 


against the BAS readout.  
 


F. Execution of Startup: 
 


1. The Subs and vendors shall execute startup, complete the start-up checklist(s), 
and provide the materials to the prime Contractor.  The prime Contractor will 
provide the CxP with a signed and dated copy of the completed start-up 
checklists. 
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2. Only individuals that have direct knowledge and witnessed that a line item task on 
the start-up checklist was actually performed shall initial or check that item off.  It 
is not acceptable for witnessing supervisors to fill out these forms. 


 
G. Deficiencies, Non-Conformance and Approval in Checklists and Startup: 


 
1. The Subs shall clearly list any outstanding items of the initial start-up and pre-


functional procedures that were not completed successfully, at the bottom of the 
procedures form or on an attached sheet.  The procedures form and any 
outstanding deficiencies are provided to the CxP within two days of checklist 
completion. 


 
2. The CxP will review the report. When satisfactorily completed, the CxP will 


recommend approval of the execution of the checklists and startup of each system 
to the CM using a standard form. 


 
3. Items left incomplete, which later cause deficiencies or delays during functional 


testing may result in back charges to the responsible party.   
 
1.18 FUNCTIONAL PERFORMANCE TESTING & INTEGRATED SYSTEMS TESTING 
 


A. This sub-section applies to all commissioning functional performance and integrated 
systems testing for all divisions. 


 
B. The parties responsible to execute each test are listed with each test. 


 
C. FPT Objectives and Scope: 


 
1. The Functional Performance Testing (FPT) shall demonstrate that each system is 


operating according to the design intent and Contract Documents. Functional 
testing facilitates bringing the systems from a state of substantial completion to full 
dynamic operation. Additionally, during the testing process, areas of deficient 
performance shall be identified and corrected, improving the operation and 
functioning of the systems. 


 
2. Each system shall be operated through all modes of operation (seasonal, 


occupied, unoccupied, warm-up, cool-down, part- and full-load) where there is a 
specified system response. Verifying each sequence in the sequences of 
operation is required.  Proper responses to such modes and conditions as power 
failure, freeze condition, low oil pressure, no flow, equipment failure, etc. shall also 
be tested.   


 
D. Development of Test Procedures: 


 
1. Before test procedures are written, the CxP shall obtain all requested 


documentation and a current list of change orders affecting equipment or systems, 
including an updated points list, program code, control sequences and 
parameters.   


 
2. The CxP shall develop specific test procedures and forms to verify and document 


proper operation of each piece of equipment and system.  Each Sub or vendor 
responsible to execute a test shall provide assistance to the CxP in developing the 
procedures (answering questions about equipment, operation, sequences, etc.).  
Prior to execution, the CxP shall provide a copy of the test procedures to the 
Sub(s) who shall review the tests for feasibility, safety, equipment and warranty 
protection.   







Massachusetts Institute of Technology  
 


Project Commissioning Standard 01/05/22 Page 34 of 69 


 
3. The CxP shall review Owner-contracted, factory testing or other required Owner 


tests which the CxP is not responsible to oversee, including documentation 
format, and shall determine what further testing or format changes may be 
required to aid in the commissioning effort.  Redundancy of testing shall be 
minimized. 


 
4. The test procedure forms developed shall include (but not be limited to) the 


following information: 
 


a. System and equipment or component name(s) 
b. Equipment location and ID number 
c. Date 
d. Project name 
e. Participating parties 
f. A copy of the specification section describing the test requirements 
g. A copy of the specific sequence of operations or other specified 


parameters being verified 
h. Formulas used in any calculations 
i. Required pre-test field measurements 
j. Instructions for setting up the test 
k. Special cautions, alarm limits, etc. 
l. Specific step-by-step procedures to execute the test, in a clear, 


sequential and repeatable format 
m. Acceptance criteria of proper performance with a Yes / No check box 


to allow for clearly marking whether or not proper performance of 
each part of the test was achieved 


n. A section for comments 
o. Signatures and date block  


 
E. Test Methods: 


 
1. Functional performance testing and verification may be achieved by manual 


testing, monitoring, either or both as indicated in the procedure. 
 


a. Manual testing (persons manipulate the equipment and observe 
performance) 


 
b. Monitoring the performance and analyzing the results using the 


control system’s trend log capabilities or by stand-alone data loggers.  
The CxP may substitute specified methods or require an additional 
method to be executed, other than what was specified. 


 
2. Simulated Conditions: 


 
a. Simulating conditions (not by an overwritten value) shall be allowed, 


though timing the testing to experience actual conditions is 
encouraged wherever practical. 


 
3. Overwritten Values:   


 
a. Overwriting sensor values to simulate a condition, such as overwriting 


the outside air temperature reading in a control system to be 
something other than it really is, shall be allowed, but shall be used 
with caution and avoided when possible.   
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4. Altering Set Points:   
 


a. Rather than overwriting sensor values, and when simulating 
conditions is difficult, altering set points to test a sequence is 
acceptable.  For example, to see the AC compressor lockout work at 
an outside air temperature below 55F, when the outside air 
temperature is above 55F, temporarily change the lockout set point to 
be 2F above the current outside air temperature. 


 
5. Setup:   


 
a. Each function and test shall be performed under conditions that 


simulate actual conditions as close as is practically possible.  The Sub 
executing the test shall provide all necessary materials, system 
modifications, etc. to produce the necessary flows, pressures, 
temperatures, etc. necessary to execute the test according to the 
specified conditions.  At completion of the test, the Sub shall return all 
affected building equipment and systems, due to these temporary 
modifications, to their pre-test condition. 


 
6. Sampling: 


 
a. The recommended sampling rates are specified with each type of 


equipment in the testing sections of this specification.  It is noted that 
no sampling by Subs is allowed in PFC execution.  The following is an 
example of how multiple pieces of equipment that are identical may 
be tested. 


 
1) For example, randomly test at least 20% of each group of 


identical equipment.  In no case test less than (3) units in each 
group.  This 20%, or (3), constitute the “first sample.” 


 
2) If 10% of the units in the first sample fail the functional 


performance tests, test another 20% of the group (the second 
sample). 


 
3) If 10% of the units in the second sample fail, test all remaining 


units in the whole group. 
 


b. If at any point, frequent failures are occurring and testing is becoming 
more troubleshooting than verification, the CxP shall stop the testing 
and require the responsible Sub to perform and document a checkout 
of the remaining units, prior to continuing with functionally testing the 
remaining units. 


 
F. Coordination and Scheduling: 


 
1. The Subs shall provide sufficient notice to the CxP and CM regarding their 


completion schedule for the startup of all equipment and systems.  The CxP will 
schedule FPTs through the CM and affected Subs.  The CxP shall direct, witness 
and document the FPTs and ISTs of all equipment and systems.  The Subs shall 
execute the tests. 


 
2. In general, FPTs are conducted after PFCs and startups have been satisfactorily 


completed.  The control system is sufficiently tested and approved by the CxP 
before it is used for TAB or to verify performance of other components or systems.  
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G. Problem Solving:   


 
1. The CxP will recommend solutions to problems found, however the burden of 


responsibility to solve, correct and retest problems is with the CM, Subs and A/E. 
 


H. IST Objectives and Scope: 
 


1. Integrated systems tests shall be performed for all systems to be commissioned.  
Tests shall begin only after pertinent FPTs have been successfully completed.  
Tests shall prove integrated response to all modes of the sequences of operation, 
and shall verify all other relevant contract requirements.  Tests shall begin with 
equipment or components and shall progress through subsystems to complete 
systems.  Upon failure of any integrated systems test, the Contractor shall correct 
all deficiencies in accordance with the applicable contract requirements.  The test 
shall then be repeated until it has been completed with no errors. 


 
2. Integrated Systems Testing Details 


 
a. Testing Overview and General Requirements 


1) Purpose: The purpose of the integrated systems testing is to 
determine the total system operation and response to normal, 
emergency and "What If" conditions which may arise during daily 
operations. 


 
b. Prerequisites 


1) All equipment and systems testing per Divisions 21, 22, 23, 25 
and 26 are complete and approved. 


2) The BAS will be used to record the system data and the dynamic 
step response data. Where BAS points are not available 
manually recorded parameters will be acceptable. 


3) The balancing of all related components and installed systems 
will be complete and test results shall be available. 


 
c. Procedure 


1) Conduct testing as described in the final test report. 
2) The effects on the systems relating to the various operational 


and failure conditions will be monitored, recorded and response 
times noted. The variables will be measured on a real time basis 
and utilizing the collected data fine tuning adjustments to the 
systems will be implemented. 


3) All test results will be presented in both graphic form and trend 
printout and provided in two electronic data file formats (CSV 
and PDF). The Controls Contractor will provide the trending data 
from their system.  


 
I. List of Integrated System Tests, as applicable 


 
1. Facility Power Fail Operations 
2. Fire Alarms 
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1.19 BUILDING ENVELOPE MOCK-UPS AND TESTING 
 


A. Refer to specification Section 019117 for Building Envelope testing requirements. 
 
 
1.20 BAS EVALUATION  
 


A. The CxP shall review all BAS graphic screens for correctness and completeness.  This 
includes verifying, but is not limited to, the following: 


1. Accuracy of graphics to installed system. (Does it accurately depict the system 
and operation as provided?) 


2. Accuracy of sensor readings. (I.e. Do the readings correspond to the correct 
sensor in the field and are those readings accurate?) 


3. Existence of active alarms or errors on the system. (Verify alarm delays) 
4. Consistency of graphic pages and links. (Are there the same points/ links on 


similar pages?) 
5. Correctness and completeness of page links. (Links take you to correct location 


and that location has all the required information.) 
 
 
1.21 DOCUMENTATION, NON-CONFORMANCE AND APPROVAL OF TESTS 
 


A. Documentation:  
 


1. The CxP shall witness and document the results of all FPTs using the specific 
procedural forms developed for that purpose.  Prior to testing, these forms are 
provided to the CM and Subs for review.   


 
B. Non-Conformance: 


 
1. The CxP will record the results of the FPT on the procedure or test form.  All 


deficiencies or non-conformance issues shall be noted and reported to the CM on 
an agreed upon non-compliance form.  This form may be the CxP’s master 
deficiency and resolution log. 


 
2. Corrections of minor deficiencies identified may be made during the tests at the 


discretion of the CxP.  In such cases the deficiency and resolution will be 
documented on the procedure form. 


 
3. Every effort will be made to expedite the testing process and minimize 


unnecessary delays, while not compromising the integrity of the procedures.  
However, the CxP will not be pressured into overlooking deficient work or 
loosening acceptance criteria to satisfy scheduling or cost issues. 


 
4. At the CxP's discretion, if large numbers or repeated deficiencies are 


encountered, the Contractor shall test and troubleshoot all remaining systems at 
issue on their own before further functional testing of that system with the CxP will 
resume. 


 
5. As tests progress and a deficiency is identified, the CxP discusses the issue with 


the executing Contractor.   
 


a. When there is no dispute on the deficiency and the Sub accepts 
responsibility to correct it: 
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1) The CxP documents the deficiency and the Sub’s response and 
intentions and they go on to another test or sequence.  The Sub 
corrects the deficiency, signs the non-compliance form or other 
approved document certifying that the equipment is ready to be 
retested and sends it back to the CxP. 
 
2) The CxP reschedules the test and the test is repeated. 
 
3) If the deficiency is identified during the retest, the cost for that 
retest, as well as any other retest effort, will be as indicated below in 
Item 8 – Cost of Retesting. 
 


b. If there is a dispute about a deficiency, regarding whether it is a 
deficiency or who is responsible: 


 
1) The deficiency shall be documented on the non-compliance form 
with the Sub’s response and a copy given to the CM and to the Sub 
representative assumed to be responsible. 
 
2) Resolutions are made at the lowest management level possible.  
Other parties are brought into the discussions as needed.  Final 
interpretive authority is with the A/E.  Final acceptance authority is 
with the Owner and the CxP. 
 
3) The CxP documents the resolution process. 
 
4) Once the interpretation and resolution have been decided, the 
appropriate party corrects the deficiency, signs the non-compliance 
form or other approved document and provides it to the CxP.  The 
CxP reschedules the test and the test is repeated.  If the deficiency is 
identified during the retest, the cost for that retest, as well as any 
other retest effort, will be as indicated below in Item 8 – Cost of 
Retesting. 
 


6. The Contractor shall respond in writing to the CxP and CM at least as often as 
commissioning meetings are being scheduled concerning the status of each 
apparent outstanding discrepancy identified during commissioning.  Discussion 
shall cover explanations of any disagreements and proposals for their resolution. 


 
7. The CxP retains the original non-conformance forms until the end of the project. 


 
8. Any required retesting by any Contractor shall not be considered a justified reason 


for a claim of delay or for a time extension by the prime Contractor. 
 


9. Cost of Retesting: 
 


a. The cost for the Sub to retest a pre-functional or functional test, if they 
are responsible for the deficiency, shall be theirs.  If they are not 
responsible, any cost recovery for retesting costs shall be negotiated 
with the CM. 


 
b. The added time for the CxP and CM to direct any retesting required 


because a specific start-up test item, reported to have been 
successfully completed by the installing Contractor, but determined 
during FPTs or ISTs to be faulty, may be back charged to the 
Contractor responsible for the misinformation or deficiency. 
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C. Approval: 


 
1. The CxP notes each satisfactorily demonstrated function on the test form.  Formal 


approval of the functional test is made later after review by the CxP and by the 
CM, if necessary.  The CxP recommends acceptance of each test to the CM using 
a standard form.  The CM gives final approval on each test using the same form, 
providing a signed copy to the CxP and the Contractor. 


 
1.22 DEFERRED TESTING 
 


A. Unforeseen Deferred Tests: 
 


1. If any check or test cannot be completed due to the building structure, required 
occupancy condition or other deficiency, execution of checklists and functional 
testing may be delayed upon approval of the PM.  These tests will be conducted 
in the same manner as the seasonal tests as soon as possible.  Services of 
necessary parties will be negotiated. 


 
B. Seasonal Testing: 


 
1. During the Testing Phase, seasonal testing (tests delayed until weather conditions 


are closer to the system’s design) shall be completed as part of this contract. The 
CxP shall coordinate this activity.  Tests will be executed, documented and 
deficiencies corrected by the appropriate Subs, with facilities staff and the CxP 
witnessing.  Any final adjustments to the O&M manuals and as-builts due to the 
testing will be made. 


 
2. Test procedures indicate cooling season, heating season or both.  If there is no 


season indicated, there is no special seasonal test required and the test can be 
executed during any season, if condition simulation is appropriate. Where “design” 
is indicated in the procedure, it means that the season is within 5°F of the 
ASHRAE 2-1/2% design criteria or 95% of the loading design. 


 
3. NOTE: Functional performance tests on respective seasonal equipment shall be 


executed during both the heating/cooling seasons (design days), as well as 
shoulder seasons (changeover conditions). 


 
 


1.23 WRITTEN WORK PRODUCTS 
 


A. The commissioning process generates a number of written work products described in 
the Specifications. Below is a list of all the formal written work products and who is 
responsible to create them. In summary, the written products are: 


 
Product Developed By 
1. Commissioning meeting minutes CxP 
2. Commissioning schedules CM with input from the CxP 
3. Complete commissioning plan CxP 
4. Equipment documentation submittals Subcontractors and vendors 
5. Sequence clarifications Subcontractors and A/E as needed 
6. Basis of design documentation A/E 
7. Equipment startup and initial checkout plan Subcontractors and vendors, review  


by CxP 
8. Write PFCs CxP with primary input from Subcontractors 
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9. Executed PFCs Subs 
10. TAB plan TAB Subcontractor with verification  


by CxP and Owner 
11. Final TAB report TAB with verification by CxP and Owner 
12. Certificates of Readiness GC and Installing Subs 
13. Write functional performance tests CxP with primary input from Subcontractors 
14. Executed functional performance tests Subcontractors with verification by CxP 
15. Write integrated systems testing protocols CxP with input from Subcontractors and A/E 
16. Executed integrated systems testing Subcontractors with verification by CxP 
17. Corrective action tracking log (deficiencies) CxP 
18. Commissioning progress record CxP 
19. Deficiency reports CxP 
20. Owner Training Plan Subcontractors approved by CxP 
21. O&M manuals Subcontractors approved by CxP 
22. Warranty List Subcontractors approved by CxP 
23. Systems Manual CxP 
24. Final commissioning report CxP 
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2.0 MECHANICAL (HVAC) TESTING REQUIREMENTS 


 
The following sections depict minimum requirements for the functional performance and 
integrated system testing executed for this facility.  It is up to the CxP to determine how the 
following is accomplished and whether additional testing is required based on the final design. 
 


2.1 AIR HANDLING UNITS – RECIRCULATING 
 


A. Parties Responsible to Execute Functional Test 
 


1. Controls Contractor:  Operate the controls to activate the equipment. 
2. CxP:  To witness, and document testing. 
3. TAB Contractor to verify air and water flows. 
4. Mechanical Contractor to fix any problems. 
5. Unit Manufacturer’s Representative (as required). 


 
B. Integral Components or Related Equipment Being Tested:  Pre-functional tests must be 


complete for all of the components listed below prior to performing this functional test. 
 


1. Chilled water system 
2. Hot water heating or steam system 
3. Controls 
4. Associated supply, transfer, return and exhaust fans 
5. Terminal units 


 
C. Prerequisites: 


 
1. The applicable prerequisite checklist shall be signed off prior to functional testing. 


The commissioning agent may also spot-check misc. items and calibrations on the 
pre-functional checklists before the beginning of functional testing. 


 
D. Functions/Modes Required To Be Tested, Test Methods: 


 
 Function/Mode Test 


Method 
Seasonal 


Test 
1. Test each sequence in the sequence of operations, and other 


significant modes and sequences not mentioned; including startup, 
shutdown, unoccupied & manual modes and power failure. Test 
functionality of this piece of equipment or system in all control 
strategies or interlocks that it is associated with. 


Manual  


2. Preheat coil temperature control functions Both Heating 
3. Economizer functions Both Cooling 
4. Supply fan, return fan and exhaust fan interlocks Either  
5. Chilled water valve control properly sequenced Both Cooling 
6. Damper interlocks and correct modulation in all modes, including 


fire and smoke dampers and Co2 control 
Manual  


7. Temperature difference across heating and cooling coils  Manual Both 
8. Smoke detectors  Manual  
9. Verify TAB reported fan cfm with control system reading Manual  


10. All alarms and safeties (low limits, high static, freeze stat, etc.) Manual  
11. Supply and return fans static pressure and volume control Monitoring Design 
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 Function/Mode Test 
Method 


Seasonal 
Test 


12. Sensor and actuator calibration checks on:  SAT, MAT, OSAT, Co2, 
economizer and RA dampers and other random checks (EMS 
readout against hand-held calibrated instrument must be within 
0.5°F for temps. or within a tolerance equal to 10% of static 
pressure set point, with an inclined manometer) 


Manual  


13. Trend all temperature, pressure, speed and control points from the 
start of functional performance testing until Testing Phase is 
complete. Provide CxP with all requested data until approved. 


Monitoring Both 


14. Verify control strategies, schedules and set points to be 
reasonable and appropriate 


Review  


 
E. Special Procedures (other equipment to test with, etc.; reference to function ID):   


 
1. None. 


 
F. Acceptance Criteria (referenced by function or mode ID): 


 
1. For the conditions, sequences and modes tested, the system, integral 


components and related equipment respond to varying loads and changing 
conditions and parameters appropriately as expected, as specified and according 
to acceptable operating practice. 


 
2.2 AIR HANDLING UNITS – 100% OUTSIDE AIR AND EXHAUST 
 


A. Parties Responsible to Execute Functional Test: 
 


1. Controls Contractor:  Operate the controls to activate the equipment. 
2. CxP:  To witness and document testing. 
3. TAB Contractor to verify airflows. 
4. Mechanical Contractor to make any adjustments. 
5. Unit Manufacturer’s Representative (as required). 


 
B. Integral Components or Related Equipment Being Tested: Pre-functional checklists must 


be complete for all of the components listed below prior to performing this functional test. 
 


1. Chilled water system 
2. Steam system 
3. Associated supply and exhaust fan systems 
4. Supply and exhaust terminal units 
5. Controls 


 
C. Prerequisites: 


 
1. The applicable pre-functional checklist items shall be signed off prior to functional 


testing. The commissioning agent may spot-check misc. items and calibrations on 
the pre-functional checklists before the beginning of functional testing. 


 
D. Functions/Modes Required To Be Tested, Test Methods: 
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 Function/Mode Test 
Method 


Seasonal 
Test 


1. Test each sequence in the sequence of operations, and other 
significant modes and sequences not mentioned; including startup, 
shutdown, unoccupied & manual modes and power failure. Test 
functionality of this piece of equipment or system in all control 
strategies or interlocks that it is associated with. 


Manual  


2. Supply air, and reset temp. control functions Both  
3. Supply and exhaust fan interlocks Either  
4. Damper interlocks and correct modulation in all modes, including 


fire and smoke dampers 
Manual  


5. Cooling, and heating controls Manual  
6. Smoke alarm and any actions initiated from the fire alarm control 


panel 
Manual  


7. Verify TAB reported SF cfm with control system reading Manual  
8. All alarms and safeties (low limits, high static, freeze stat, etc.) Manual  
9. Supply and exhaust fans VFDs and static pressure and volume 


control 
Manual  


10. Sensor and actuator calibration checks on:  SAT and other random 
checks (EMS readout against hand-held calibrated instrument 
must be within 0.5°F for temps. or within a tolerance equal to 10% 
of static pressure set point, with an inclined manometer) 


Manual  


11. Trend all temperature, pressure, speed and control points from the 
start of functional performance testing until Testing Phase is 
complete. Provide CxP with all requested data until approved. 


Monitoring Both 


12. Verify control strategies, schedules and set points to be 
reasonable and appropriate. 


Review  


 
E. Special Procedures (other equipment to test with, etc.; reference to function ID):   


 
1. None OR Verify ventilation balancing and relative pressurization of spaces. 


 
F. Acceptance Criteria (referenced by function or mode ID): 


 
1. For the conditions, sequences and modes tested, the system, integral 


components and related equipment respond to varying loads and changing 
conditions and parameters appropriately as expected, as specified and according 
to acceptable operating practice. 


 
2.3 EXHAUST FANS 
 


A. The testing requirements apply to the following fans 
 


1. Hood exhaust 
2. Specialty exhaust 
3. Miscellaneous exhaust 


 
B. Parties Responsible to Execute Functional Test 
 


1. Controls Contractor:  Operate the controls to activate the equipment. 
2. CxP:  To witness and document testing. 
3. TAB Contractor to verify airflows. 
4. Mechanical Contractor to make any adjustments. 
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C. Integral Components or Related Equipment Being Tested: Pre-functional checklists must 
be complete for all of the components listed below prior to performing this functional test. 


 
1. Controls 
2. Terminal equipment 
 


D. Prerequisites: 
  


1. The applicable prerequisite checklist items shall be signed off prior to functional 
testing. The commissioning agent may spot-check misc. items and calibrations on 
the pre-functional checklists before the beginning of functional testing. 


 
E. Functions/Modes Required To Be Tested, Test Methods: 
 


 Function/Mode Test 
Method 


Seasonal 
Test 


General   
1. Test each sequence in the sequence of operations, and other 


significant modes and sequences not mentioned; including startup, 
shutdown, unoccupied & manual modes and power failure. Test 
functionality of this piece of equipment or system in all control 
strategies or interlocks that it is associated with. 


Manual  


2. Verify schedules and set points to be reasonable and appropriate Monitoring Both 
3. Function at fire alarm (off, depressurization, etc.) Manual  
4. Check TAB report record of sound power level tests and space 


pressures and compare to specifications 
Review  


 
F. Special Procedures (other equipment to test with, etc.; reference to function ID): 


 
1. None. 


 
G. Acceptance Criteria (referenced by function or mode ID): 


 
1. For the conditions, sequences and modes tested, the fans, integral components 


and related equipment respond to changing conditions and parameters 
appropriately as expected, as specified and according to acceptable operating 
practice. 


 
2.4 SUPPLY AND EXHAUST FANS 
 


A. The testing requirements apply to the following fans: 
 


1. Atrium Intake and Smoke Exhaust System 
2. Return Air Systems 
3. Transfer Air Systems 


 
B. Parties Responsible to Execute Functional Test 
 


1. Controls Contractor:  Operate the controls to activate the equipment. 
2. CxP:  To witness and document testing. 
3. TAB Contractor to verify airflows. 
4. Mechanical Contractor to make any adjustments. 


 
C. Integral Components or Related Equipment Being Tested: Pre-functional checklists must 


be complete for all of the components listed below prior to performing this functional test. 







Massachusetts Institute of Technology  
 


Project Commissioning Standard 01/05/22 Page 45 of 69 


 
1. None. 
 


D. Prerequisites:   
 


1. The applicable prerequisite checklist items shall be signed off prior to functional 
testing. The commissioning agent may spot-check misc. items and calibrations on 
the pre-functional checklists before the beginning of functional testing. 


 
E. Functions/Modes Required To Be Tested, Test Methods: 
 


 Function/Mode Test 
Method 


Seasonal 
Test 


General   
1. Test each sequence in the sequence of operations, and other 


significant modes and sequences not mentioned; including startup, 
shutdown, unoccupied & manual modes and power failure. Test 
functionality of this piece of equipment or system in all control 
strategies or interlocks that it is associated with. 


Manual  


2. Verify schedules and set points to be reasonable and appropriate Review  
3. Test all firefighters override functions. Manual  
4. Check TAB report record of sound power level tests and space 


pressures and compare to specifications 
Review  


5. Sensor calibration checks on any controlling pressure sensor Manual  
 


F. Special Procedures (other equipment to test with, etc.; reference to function ID): 
 


1. None. 
 


G. Acceptance Criteria (referenced by function or mode ID): 
 


1. For the conditions, sequences and modes tested, the fans, integral components 
and related equipment respond to changing conditions and parameters 
appropriately as expected, as specified and according to acceptable operating 
practice. 


 
2.5 TERMINAL UNITS TEST 
 


A. Parties Responsible to Execute Functional Test: 
 


1. Controls Contractor:  Operate the controls to activate the equipment. 
2. CxP:  To witness and document testing. 
3. Mechanical Contractor to make any adjustments. 
4. TAB Contractor to verify flow rates and pressure relationships between spaces. 


 
B. Integral Components or Related Equipment Being Tested:  Pre-functional tests must be 


complete for all of the components listed below prior to performing this functional test. 
 


1. Constant volume and VAV boxes w/and w/o reheat coils (supply and exhaust) 
2. Laboratory supply and exhaust flow controls 
3. Fan coil units (FCU, FCW, FCH, FCA) 
4. Radiation (FTR) 
5. Chilled Beams 
6. Unit heaters (UH, CUH, RR, PR) 
7. In duct heating coils (RHC) 
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8. Return air systems 
9. Heat Exchanger and Pumps (HW) 
 


C. Prerequisites:  
 


1. The applicable prerequisite checklist items shall be signed off prior to functional 
testing. The commissioning agent may also spot-check misc. items and 
calibrations on the pre-functional checklists before the beginning of functional 
testing. 


 
D. Functions/Modes Required To Be Tested, Test Methods: 


 
 Function/Mode Test 


Method 
Seasonal 


Test 
General   


1. Test each sequence in the sequence of operations, and other 
significant modes and sequences not mentioned; including startup, 
warm-up, shutdown, unoccupied & manual modes and power 
failure and restoration. Test functionality of this piece of equipment 
or system in all control strategies or interlocks that it is associated 
with, including all damper, valve and fan functions. 


Manual  


2. Sensor calibration checks on: SAT, zone air temperature, airflow, 
fume hood face velocities, differential pressure between rooms, 
damper position and other random checks (EMS readout against 
visual or hand-held calibrated instrument must be within 0.5°F for 
temps. or within a tolerance equal to 10% of static pressure set 
point, with an inclined manometer) 


Manual  


3. Device and actuator calibration and stroke checks for heating coil 
valves, air valves and dampers 


Manual  


4. Verify control parameters and set points to be reasonable and 
appropriate by reviewing the full program of 5% of all the TUs with 
each other for consistency.  Verify the max. and min. cfm set 
points of all tested TUs against the control drawing and TAB 
values.  Verify other TU programming parameters such as K-
factors, dead bands, set points, stroke times, etc. 


Observation  


5. Verify proper operation of valve in both cooling and heating modes 
under occupied and unoccupied conditions. 


Both Both 


6. Verify no hunting or significant overshoot by valves and dampers. Either  
7. Verify by measurement, HCV positive shutoff (no leak-thru). Manual  
8. All alarms (fan status, low limits, etc.) Manual  
9. Verify that TU is maintaining space temperature and pressure set 


points and fans are being cycled as specified. 
Monitoring Both 


Design 
10. Trend all temperature, pressure, speed and control points from the 


start of functional performance testing until Testing Phase is 
complete. Group points by room.   


Monitoring Both 


 
E. Special Procedures (other equipment to test with, etc.; reference to function ID):  


 
1. Laboratory supply and exhaust testing under all modes. 


 
F. Acceptance Criteria (referenced by function or mode ID): 


 
1. For the conditions, sequences and modes tested, the TU, integral components 


and related equipment respond to varying loads and changing conditions and 
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parameters appropriately as expected, as specified and according to acceptable 
operating practice. 


 
2. Space temperature during occupied modes shall average within +/- 1°F of set 


point and always remain within 1°F of the ends of the dead band without 
excessive hunting of the coil valve or complaints of drafts or stuffiness from 
occupants. 


 
3. Laboratory pressure relationship able to be maintained within specifications 


under changes in surrounding conditions during; fume hood sash adjustments, 
doors opening and closing and changing between unoccupied and occupied 
modes. 


 
2.6 HYDRONIC (CHILLED WATER) SYSTEM TEST 


 
A. Parties Responsible to Execute Functional Test: 


 
1. Electrical Contractor 
2. Controls Contractor:  Operate the controls, as needed. 
3. HVAC Mechanical Contractor or vendor:  Assist in testing sequences. 
4. CxP:  To witness and document testing. 
5. Balancing Contractor to verify flows. 


 
B. Integral Components or Related Equipment Being Tested:  Pre-functional tests must be 


complete for all of the components listed below prior to performing this functional test. 
 


1. This test would apply to the following hydronic systems: 
 


a. Chilled water 
b. Chilled Beam active and passive systems 
c. Chilled Beam water/pumps 
d. Distribution Equipment (AHU, AC, FCU, FCW, FCH, FCA) 


 
C. Prerequisites: 
 


1. The applicable prerequisite checklist shall be checked off prior to functional 
testing. The commissioning agent may also spot-check misc. items and 
calibrations on the pre-functional checklists previously completed by the installer 
before the beginning of functional testing. 


 
D. Functions/Modes Required To Be Tested, Test Methods and Seasonal Test 


Requirements: 
 


 Function/Mode Test 
Method 


Seasonal 
Test 


1. Test each sequence in the sequence of operations, and other 
significant modes and sequences not mentioned; including startup, 
shutdown, unoccupied & manual modes and power failure. Test 
functionality of this piece of equipment or system in all control 
strategies or interlocks with which it is associated. 


Manual  


2. Supply pump staging, bypass valve operation, VFD.  VFD 
operation: modulation to minimum, control system PID, 
proportional band of speed vs. controlling parameter, verification of 
program settings, alarms, etc. 


Both  
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 Function/Mode Test 
Method 


Seasonal 
Test 


3. Check all alarms and safeties (high and low pressure and 
temperature, etc.), PRV and flow switch functions 


Manual  


4. Sensor and actuator calibration checks on:  pressure sensor 
controlling pump speed, mixing valve and other random checks 
(EMS readout against hand-held calibrated instrument must be 
within 0.5°F for temps. or within a tolerance equal to 10% of the 
pressure set point, with a test gage). 


Manual  


5. Constancy of differential pressure (pump control parameter) Monitoring  
6. Temperature control and operation Manual  
7. Trend all temperature, pressure, speed and control points from the 


start of functional performance testing until Testing Phase is 
complete.  


Monitoring  


8. Water treatment, pressure and temperature safeties and alarms. Manual  
9. Verify schedules and set points to be reasonable and appropriate Review  


 
E. Special Procedures (other equipment to test with, etc.; reference to function ID): 
 


1. None. 
 


F. Acceptance Criteria (referenced by function or mode ID): 
 


1. For the conditions, sequences and modes tested, integral components and related 
equipment respond to varying loads and changing conditions and parameters 
appropriately as expected, as specified and according to acceptable operating 
practice. 


 
2. Heat exchanger shall maintain the water set point to within +/- 3.0F of set point 


dead band without excessive hunting. 
 


3. Pumping system and controls shall maintain the current desired pressure set point 
to within an amount equal to 10% of the set point value either side of the dead 
band without excessive hunting. 


 
2.7 HYDRONIC (HOT WATER) SYSTEM 
 


A. Parties Responsible to Execute Functional Test: 
 


1. Controls Contractor:  operate the controls, as needed. 
2. HVAC Mechanical Contractor or vendor: assist in testing sequences. 
3. CxP: to witness and document testing. 


 
B. Integral Components or Related Equipment Being Tested:   


 
1. This test would apply to the following systems: 


 
a. Lab heating 
b. Radiation heating 


 
2. Heat exchangers 
3. Pumps, AD, ET 
4. VFD 
5. Distribution Equipment (UH, CUH, RR, PR, RHC) 
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C. Prerequisites:   
1. The applicable prerequisite checklist shall be checked off prior to functional 


testing. The commissioning agent may also spot-check misc. items and 
calibrations on the pre-functional checklists previously completed by the installer 
before the beginning of functional testing. 


 
D. Functions/Modes Required To Be Tested, Test Methods and Seasonal Test 


Requirements: 
 


   The following testing requirements are in addition to and do not replace any testing 
 requirements elsewhere in this Division. 


 
 Function/Mode Test 


Method 
Seasonal 


Test 
1. Test each sequence in the sequence of operations, and other 


significant modes and sequences not mentioned; including startup, 
shutdown, unoccupied & manual modes and power failure. Test 
functionality of this piece of equipment or system in all control 
strategies or interlocks that it is associated with. 


Manual  


2. Primary Side: Capacity modulation and primary HW supply pumps.   Both Heating 
3. Secondary Side: Secondary WH supply pump staging, bypass 


valve operation, if no VFD and HWT reset.  VFD operation: 
modulation to minimum, control system PID, proportional band of 
speed vs. controlling parameter, verification of program settings, 
alarms, etc. 


Both Heating 


4. Check all alarms and safeties (high and low pressure and 
temperature, etc.), PRV and flow switch functions. 


Manual  


5. Test each possible lead pump as lead pump. Test pump lockouts. Manual  
6. Heat Exchanger Temperature Control: Verify steam pressures with 


startup report and manufacturer’s recommendations. 
Manual  


7. Sensor and actuator calibration checks on: HWST, HWRT, 
pressure sensor controlling pump speed, mixing valve and other 
random checks (EMS readout against hand-held calibrated 
instrument must be within 0.5°F for temps. or within a tolerance 
equal to 10% of the pressure set point, with a test gage) 


Manual  


8. Constancy of differential pressure (pump control parameter) Monitoring Heating 
9. Verify schedules and set points to be reasonable and appropriate. Review  


 
E. Special Procedures (other equipment to test with, etc.; reference to function ID): 


 
1. False load system, if necessary. 


 
F. Acceptance Criteria (referenced by function or mode ID): 
 


1. For the conditions, sequences and modes tested, the heat exchangers, integral 
components and related equipment respond to varying loads and changing 
conditions and parameters appropriately as expected, as specified and according 
to acceptable operating practice. 


 
2. Maintain the supply water set point to within +/- 3.0F of set point dead band 


without excessive hunting. 
 


3. Pumping system and controls shall maintain the current desired pressure set point 
to within an amount equal to 10% of the set point value either side of the dead 
band without excessive hunting. 
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2.8 STEAM SYSTEM TEST 


 
A. Parties Responsible to Execute Functional Test: 


 
1. Electrical Contractor 
2. Controls Contractor:  Operate the controls, as needed. 
3. HVAC Mechanical Contractor or vendor:  Assist in testing sequences. 
4. CxP:  To witness and document testing. 
5. Balancing Contractor to verify flows. 


 
B. Integral Components or Related Equipment Being Tested:  Pre-functional tests must be 


complete for all of the components listed below prior to performing this functional test. 
 


1. This test would apply to the following systems: 
 


a. High, medium, and low pressure steam 
b. Steam radiation 


 
2. Steam to hot water heat exchanger 
3. Steam pressure reducing stations  
4. Condensate return system and pumps 
5. HW supply pumps 
6. Water treatment and water makeup systems 


 
C. Prerequisites: 
 


1. The applicable prerequisite checklist shall be checked off prior to functional 
testing. The commissioning agent may also spot-check misc. items and 
calibrations on the pre-functional checklists previously completed by the installer 
before the beginning of functional testing. 


 
D. Functions/Modes Required To Be Tested, Test Methods and Seasonal Test 


Requirements: 
 


 Function/Mode Test 
Method 


Seasonal 
Test 


1. Test each sequence in the sequence of operations, and other 
significant modes and sequences not mentioned; including startup, 
shutdown, unoccupied & manual modes and power failure. Test 
functionality of this piece of equipment or system in all control 
strategies or interlocks with which it is associated. 


Manual  


2. Steam supply pressure reducing valve station control system.  Both Heating 
3. Check all alarms and safeties (high and low pressure and 


temperature, etc.), PRV  
Manual  


4. Sensor and actuator calibration checks on: pressure sensor (EMS 
readout against hand-held calibrated instrument must be within 
0.5°F for temps. or within a tolerance equal to 10% of the pressure 
set point, with a test gage). 


Manual  


5. Safety Valve  Manual  
6. Trend all temperature, pressure, speed and control points from the 


start of functional performance testing until Testing Phase is 
complete.  


Monitoring Both 


7. Pressure and temperature safeties and alarms. Manual  
8. Verify schedules and set points to be reasonable and appropriate Review  
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 Function/Mode Test 
Method 


Seasonal 
Test 


9. Condensate return pump system pumps lead/lag Manual  
 


E. Special Procedures (other equipment to test with, etc.; reference to function ID): 
 


1. Testing of steam pressure regulating safety valves. 
 


F. Acceptance Criteria (referenced by function or mode ID): 
 


1. For the conditions, sequences and modes tested, integral components and related 
equipment respond to varying loads and changing conditions and parameters 
appropriately as expected, as specified and according to acceptable operating 
practice. 


 
2. Heat exchanger shall maintain the supply water set point to within +/- 3.0F of set 


point dead band without excessive hunting. 
 


3. Pumping system and controls shall maintain the current desired pressure set point 
to within an amount equal to 10% of the set point value either side of the dead 
band without excessive hunting. 


 
2.9 FUEL OIL SYSTEM 
 


A. Parties Responsible to Execute Functional Test: 
 


1. Controls Contractor:  Operate the controls to activate the equipment. 
2. CxP:  To witness and document testing. 
3. Mechanical Contractor to make any adjustments. 


 
B. Integral Components or Related Equipment Being Tested: 


 
1. Emergency generator fuel oil day tank transfer systems. 
2. Storage tank and FOP 1&2 pumping transfer systems  


 
C. Prerequisites: 
 


1. The applicable prerequisite checklist shall be checked off prior to functional 
testing.  The commissioning agent may also spot-check miscellaneous items and 
calibrations on the pre-functional checklists before the beginning of functional 
testing. 


 
D. Functions/Modes Required to be Tested, Test Methods: 


 
 Function/Mode Test 


Method 
Seasonal 


Test 
1. Test each sequence in the sequence of operations, and other 


significant modes and sequences not mentioned; including startup, 
shutdown, unoccupied & manual modes and power failure. Test 
functionality of this piece of equipment or system in all control 
strategies or interlocks with which it is associated. 


Manual  


2. Emergency generator day tank control Manual  
3. Fuel oil transfer pump control Manual  
4. Fuel oil leak detection Manual  
5. Alarms and safeties Manual  
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E. Special Procedures (other equipment to test with, etc.; reference to function ID):   


 
1. None. 


 
F. Acceptance Criteria (referenced by function mode ID): 


 
1. For the conditions, sequences and modes tested, the system, integral 


components and related equipment respond to varying loads and changing 
conditions and parameters appropriately as expected, as specified and according 
to acceptable operating practice. 


 
2.10 CONTROL SYSTEMS TEST 
 


A. Parties Responsible to Execute Functional Test: 
 


1. Controls Contractor:  Operate the controls to activate the equipment. 
2. CxP:  To witness and document testing. 


 
B. Integral Components or Related Equipment Being Tested:  Pre-functional tests must be 


complete for all of the components listed below prior to performing this functional test. 
 


1. This procedure applies to the following control systems: 
 


a. Building automation system (BAS) 
b. Fume hood control & laboratory control 
c. HVAC and Exhaust systems 
d. Atrium smoke management 
e. Pneumatic air system 
f. AHU and conference room CO2 sensing and control 
g. Energy meters 
h. Spectroscopy complete lab control sequences 


 
2. All pre-functional checklists of controlled equipment 


 
C. Prerequisites: 


 
1. The applicable prerequisite checklist shall be listed checked off prior to functional 


testing. The commissioning agent may also spot-check misc. items and 
calibrations on the pre-functional checklists previously completed by the installer 
before the beginning of functional testing. 


 
D. A significant part of the BAS functional testing requirements is the successful completion 


of the functional tests of equipment the BAS controls or interlocks with.  Uncompleted 
equipment functional tests or outstanding deficiencies in those tests lend the required 
BAS functional testing incomplete.   


 
E. Integral or stand-alone controls are functionally tested with the equipment they are 


attached to, including any interlocks with other equipment or systems and thus are not 
covered under the BAS testing requirements, except for any integrated functions or 
interlocks listed below. 
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F. In addition to the controlled equipment testing, the following tests are required for the 
BAS, where features have been specified: 


 
 Function/Mode Test Method 


MISC. FUNCTIONS 
1. All specified functions and features are set up, debugged and fully 


operable. 
Verbal discussion of 


features 
2. Power failure and battery backup and power-up restart functions Demonstration 
3. Specified trending and graphing features demonstration See equipment trends 
4. Global commands features Demonstration 
5. Security and access codes Demonstration 
6. Occupant over-rides (manual, telephone, key, keypad, etc.) Demonstration 
7. O&M schedules and alarms Demonstration 
8. Scheduling features fully functional and setup, including holidays Observation in terminal 


screens or printouts 
9. Included features not specified to be setup are installed (list) Demonstration 


10. Demonstrate functionality of field panels using local operator 
keypads and local ports (plug-ins) using portable computer/keypad 


Demonstration of 100% 
of panels and 10% of 


ports 
11. All graphic screens and value readouts completed Demonstration 
12. Set point changing features and functions Done during equipment 


testing 
13. Communications to remote sites Demonstration 
14. Sensor calibrations Sampled during 


equipment tests 
15. Final as-builts or redlines (per spec) control drawings, final points 


list, program code, set points, schedules, warranties, etc. per specs, 
submitted for O&Ms. 


Observation 


16. Verify that points that are monitored only, having no control 
function, are checked for proper reporting to BAS. 


Observation 


17. Optional Start/Stop Routine Demonstration 
18. Final room numbers programmed into system.  
19. Owner’s standard point naming conventions used.  
20. Operator at central workstation able to view all points within the 


control system 
Demonstration 


21. Terminal units control including air flow and temperature  


INTEGRATED TESTS 
22. Fire alarm interlocks and response Demonstration 
23. Demand limiting (including over-ride of limiting) Monitoring 
24. Sequential staging ON of equipment Either 
25. All control strategies and sequences not tested during controlled 


equipment testing 
Either 


26. Other integrated tests specified in the contract documents  
27. Emergency power operation and return to normal power  
28. Fire protection and suppression systems Demonstration 
29. Pneumatic air system  
30. Energy Meters  


 
G. Special Procedures (other equipment to test with, etc.; reference to function ID):   


 
1. None OR Process line equipment is not fully defined at this time, additional testing 


of that equipment may be required at a later date and will be done using an hourly 
rate or by a fixed price should the scope be clearly defined. 
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H. Acceptance Criteria (referenced by function or mode ID):  


 
1. For the conditions, sequences and modes tested, the BAS, integral components 


and related equipment respond to changing conditions and parameters 
appropriately as expected, as specified and according to acceptable operating 
practice. 


 
2.11 TEST AND BALANCE WORK (TAB) TEST 
 


A. Parties Responsible to Execute Functional Test: 
 


1. TAB Contractor:  Perform checks using test instruments. 
2. Controls Contractor:  Operate the controls to activate the equipment. 
3. CxP:  To witness and document testing. 


 
B. Integral Components or Related Equipment Being Tested:  Pre-functional tests must be 


complete for all of the components listed below prior to performing this functional test. 
 


1. TAB water-side 
2. TAB air-side 
3. TAB equipment and systems 
4. TAB electrical 


 
C. Prerequisites 


 
1. The applicable prerequisite checklist items shall be checked off prior to functional 


testing. The commissioning agent may also spot-check misc. items and 
calibrations on the pre-functional checklists previously completed by the installer, 
before the beginning of functional testing. 


 
D. Purpose: 


 
1. The purpose of this test is to spot check the TAB work to verify that it was done in 


accordance with the contract documents and acceptable practice and that the 
TAB report is accurate. 
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E. The following tests and checks will be conducted. The following testing requirements are 
in addition to and do not replace any testing requirements elsewhere in this Specification. 


 
 Test or Check Test Method Seasonal 


Test 
1. A random sample of up to 10 % the TAB report data shall be 


selected for verification (air velocity, air or water flow rate, pressure 
differential, electrical measurement, etc.).  The original TAB 
Contractor will execute the checks, witnessed by the commissioning 
authority.  The TAB Contractor will use the same test instruments 
as used in the original TAB work. 


A failure of more than 10% of the selected items of a given system 
shall result in the failure of acceptance of the system TAB report 
and the TAB Contractor shall be responsible to rebalance the 
system, provide a new system TAB report and repeat random 
verifications of the new TAB report. 


The random testing will include the verification of minimum outdoor 
air intake flows at minimum, maximum and intermediate total airflow 
rates for 100% of the air handlers.  Other selected data to be 
verified will be made known upon day of testing. 


Demonstration  


2. Verify that the TAB Contractor has permanently marked final 
settings of all valves, splitters, dampers and other adjustment 
devices. 


Demonstration  


3. Verification that the air system is being controlled to the lowest 
possible static pressure while still meeting design loads, less 
diversity.  This shall include a review of TAB methods, control set 
points established by TAB and a physical verification of at least one 
leg from fan to diffuser having all balancing dampers wide open and 
that during full cooling of all TUs taking off downstream of the static 
pressure sensor, the TU on the critical leg has its damper 90% or 
more open. 


Demonstration  


4. Verification that the water system is being controlled to the lowest 
possible pressure while still meeting design loads, less diversity.  
This shall include a review of TAB methods, control set points 
established by TAB and a physical verification of at least one leg 
from the pump to the coil having all balancing valves wide open and 
that during full cooling the cooling coil valve of that leg is 90% or 
more open. 


Demonstration  


 
F. Special Procedures (other equipment to test with, etc.; reference to function ID):   


 
1. None. 


 
G. Required Monitoring:   


 
1. None. 
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H. Acceptance Criteria (referenced by function or mode ID):  Provided in footnote to test 
table above. 


 
1. Failure of an item is defined as follows:   


 
a. For air flow of supply and return:  a deviation of more than 10% of 


instrument reading  
 


b. For minimum outside air flow:  20% of instrument reading (30% for 
reading at intermediate supply flow for inlet vane or VFD OSA 
compensation system using linear proportional control) 


 
c. For temperatures:  a deviation of more than 1°F 


 
d. For air and water pressures:  a deviation of more than 10% of full 


scale of test instrument reading 
 


I. Sampling Strategy for Identical Units:  Described in test table above. 
 
 
3.0 PLUMBING TESTING REQUIREMENTS 


 
The following sections depict minimum requirements for the functional performance and 
integrated system testing executed for this facility.  It is up to the CxP to determine how the 
following is accomplished and whether additional testing is required based on the final design. 
 


3.1 PLUMBING WATER SYSTEM 
 


A. Parties Responsible to Execute Functional Test: 
 


1. CxP: witness and document testing. 
2. Plumbing Contractor to make all adjustments. 


 
B. Integral Components or Related Equipment Being Tested: 


 
1. This procedure applies to the following systems: 


 
a. Hot water heaters (heaters, mixing valves) 


 
b. Recirculating pumps 


 
C. Prerequisites:  The applicable prerequisite checklist items shall be checked off prior to 


functional testing. The commissioning agent may also spot-check misc. items and 
calibrations on the pre-functional checklists previously completed by the installer, before 
the beginning of functional testing. 


 
D. Functions/Modes Required To Be Tested, Test Methods and Seasonal Test 


Requirements: 
 


 Function/Mode Test Method 
1. Test each sequence in the sequence of operations, and other significant 


modes and sequences not mentioned; including startup, shutdown, 
unoccupied & manual modes and power failure. Test functionality of this piece 
of equipment or system in all control strategies or interlocks that it is 
associated with. 


Manual 
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 Function/Mode Test Method 
2. Verify schedules and set points to be reasonable and appropriate Review 
3. Mixing valve operation and temperature control Either 
4. Sensor calibration checks on hot water temperature Manual 


 
E. Special Procedures (other equipment to test with, etc.; reference to function ID): 


 
1. None. 


 
F. Required Monitoring: 


 
1. None. 


 
G. Acceptance Criteria (Referenced by function or mode ID): 


 
1. For the conditions, sequences and modes tested, equipment responds to 


changing conditions and parameters appropriately as expected, as specified and 
according to acceptable operating practice. 


 
3.2 LAB WASTE PUMPS 
 


A. Parties Responsible to Execute Functional Test: 
 


1. CxP: witness and document testing. 
2. Plumbing Contractor to make all adjustments. 


 
B. Integral Components or Related Equipment Being Tested:   


 
1. This procedure applies to the following systems: 


 
a. Lab Waste Transfer Pumps 


 
C. Prerequisites:   


 
1. The applicable prerequisite checklist items shall be checked off prior to functional 


testing. The commissioning agent may also spot-check misc. items and 
calibrations on the pre-functional checklists previously completed by the installer, 
before the beginning of functional testing. 


 
D. Functions/Modes Required To Be Tested, Test Methods and Seasonal Test 


Requirements: 
 


 Function/Mode Test Method 
1. Test each sequence in the sequence of operations, and other significant 


modes and sequences not mentioned; including startup, shutdown, 
unoccupied & manual modes and power failure. Test functionality of this piece 
of equipment or system in all control strategies or interlocks that it is 
associated with. 


Manual 


2. Verify schedules and set points to be reasonable and appropriate Review 
 


E. Special Procedures (other equipment to test with, etc.; reference to function ID): 
 


1. None. 
 


F. Required Monitoring: 
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1. None. 
 


G. Acceptance Criteria (referenced by function or mode ID): 
 


1. For the conditions, sequences and modes tested, equipment responds to 
changing conditions and parameters appropriately as expected, as specified and 
according to acceptable operating practice. 


 
4.0 FIRE PROTECTION TESTING REQUIREMENTS 


 
The following sections depict minimum requirements for the functional performance and 
integrated system testing executed for this facility.  It is up to the CxP to determine how the 
following is accomplished and whether additional testing is required based on the final design. 
 


4.1 SPRINKLER SYSTEMS 
 


A. Parties Responsible to Execute Functional Test: 
 


1. CxP: witness and document testing. 
2. Plumbing Contractor to make all adjustments. 


 
B. Prerequisites:   


 
1. The applicable prerequisite checklist items shall be checked off prior to testing. 


The commissioning agent may also spot-check misc. items and calibrations on the 
checklists previously completed by the installer before the beginning of testing. 


 
C. Functions/Modes Required To Be Tested and Test Methods: 


 
 Function/Mode Test Method 


1. Test per NFPA Observation 
 


D. Special Procedures (other equipment to test with, etc.; reference to function ID): 
 


1. Test per NFPA 13. 
 


E. Required Monitoring: 
 


1. None. 
 


F. Acceptance Criteria (referenced by function or mode ID): 
 


1. For the conditions as tested, equipment responds appropriately as expected, as 
specified and according to acceptable operating practice. 


 
G. Sampling Strategy for Identical Units: 


 
1. No sampling in test, but CxP is required to witness enough to be confident that 


proper procedures are followed. 
 
5.0 ELECTRICAL TESTING REQUIREMENTS 


 
The following sections depict minimum requirements for the functional performance and 
integrated system testing executed for this facility.  It is up to the CxP to determine how the 
following is accomplished and whether additional testing is required based on the final design. 
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5.1 PROTECTIVE DEVICE SETTING 


 
A. Parties Responsible to Execute Functional Test: 


 
1. Electrical Contractor 
2. CxP:  To witness and document testing. 


 
B. Integral Components or Related Equipment Being Tested:  Pre-functional tests must be 


complete for all of the components listed below prior to performing this functional test. 
 


1. Breaker trip settings for all adjustable trip type breakers 
2. This procedure applies to the following systems: 


a. All distribution systems 
b. Unit substations  


 
C. Prerequisites: 
 


1. The applicable prerequisite checklist shall be checked off prior to functional 
testing. The commissioning agent may also spot-check misc. items and 
calibrations on the pre-functional checklists previously completed by the installer, 
before the beginning of functional testing. 


 
D. Functions/Modes Required To Be Tested, Test Methods: 


 
 Function/Mode Test Method 


General  
1. Review breaker settings per the short circuit protection study. Manual 


 
E. Acceptance Criteria (referenced by function or mode ID): 
 


1. System is in compliance when trip settings are observed to be coordinated with 
report recommendations. 


 
5.2 EMERGENCY GENERATOR TEST 
 


A. Parties Responsible to Execute Functional Test: 
 


1. Vendor Support Representative 
2. Electrical Contractor 
3. CxP:  To witness and document testing. 
 


B. Integral Components or Related Equipment Being Tested: Pre-functional tests must be 
complete for all of the components listed below prior to performing this functional test. 
 


1. Generator Motor 
2. Generator Cooling System 
3. Generator Fuel System 
4. Phase Rotation 
 


C. Prerequisites: 
 


1. The applicable prerequisite checklist shall be checked off prior to functional 
testing. The commissioning agent may also spot-check misc. items and 
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calibrations on the pre-functional checklists previously completed by the installer 
before the beginning of functional testing. 


 
D. Functions/Modes Required To Be Tested, Test Methods: 


 
 Function/Mode Test Method 


1. Test each sequence in the sequence of operations, and other significant 
modes and sequences not mentioned; including startup, shutdown, and 
remote annunciation. Test functionality of this piece of equipment or system 
in all control strategies or interlocks with which it is associated. 


Manual 


2. Stimulate power outage & subsequent automatic transfer switches 
operation(s) 


Manual 


3. Generator start capability upon signal from ATS upon loss of utility power Manual 
4. Check all alarms and annunciators local and remote and remote Manual 
5. Demonstrate interior of enclosure operational, i.e., lighting, battery chargers, 


etc. 
Manual 


6. Demonstrate proper functioning of governor and regulator Manual 
7. Verify operation of all emergency lighting, mechanical equipment, and 


elevators from generator power and restart upon re-energizing normal power. 
Observation 


 
E. Acceptance Criteria (referenced by function or mode ID): 
 


1. For the conditions, sequences and modes tested, the generator, integral 
components and related equipment respond to varying loads and changing 
conditions and parameters appropriately as expected, as specified and according 
to acceptable operating practice. 


 
 
5.3 AUTOMATIC TRANSFER SWITCH(ES) TEST 


 
A. Parties Responsible to Execute Functional Test: 


 
1. Vendor Support Representative 
2. Electrical Contractor 
3. CxP:  To witness and document testing. 
4. Balancing Contractor to verify flows. 


 
B. Integral Components or Related Equipment Being Tested:  Pre-functional tests must be 


complete for all of the components listed below prior to performing this functional test. 
 


1. Manual and automatic operation  
2. Function annunciation  


 
C. Prerequisites: 
 


1. The applicable prerequisite checklist shall be checked off prior to functional 
testing. The commissioning agent may also spot-check misc. items and 
calibrations on the pre-functional checklists previously completed by the installer 
before the beginning of functional testing. 


 
D. Functions/Modes Required To Be Tested, Test Methods: 


 
 Function/Mode Test Method 


1. Verify installation of switch. Manual 
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 Function/Mode Test Method 
2. Demonstrate compliance with electrical sequence of operation. Manual 
3. Test for automatic transfer and retransfer upon loss of and subsequent de-


energizing of utility power. 
Manual 


4. Check all indicating lights operable in proper mode of ATS operation. Observation 
 


E. Acceptance Criteria: 
 


1. Acceptance is achieved when all functions of the specified system have been 
demonstrated. 


 
5.4 EMERGENCY LIGHTING TEST 
 


A. Parties Responsible to Execute Functional Test: 
 


1. Electrical Contractor 
2. CxP:  To witness and document testing. 


 
B. Integral Components or Related Equipment Being Tested:  Pre-functional tests must be 


complete for all of the components listed below prior to performing this functional test. 
 


1. Emergency Lighting Fixtures  
2. Emergency Bypass Relays  


 
C. Prerequisites: 
 


1. The applicable prerequisite checklist shall be checked off prior to functional 
testing. The commissioning agent may also spot-check misc. items and 
calibrations on the pre-functional checklists previously completed by the installer 
before the beginning of functional testing. 


 
D. Functions/Modes Required To Be Tested, Test Methods: 


 
 Function/Mode Test Method 


1. Test system on generator power by de-energizing the normal utility power. Manual 
2. Test all manual controls individually. Manual 
3. Demonstrate all automatic functions using manual control overrides.  Set all 


manual lighting controls in off (open) position to verify override of controls. 
Manual 


4. Demonstrate all interlocking functions, i.e., security/fire alarm. Observation 
 


E. Acceptance Criteria: 
 


1. Acceptance is achieved when all functions of the specified system have been 
demonstrated. 
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5.5 FIRE ALARM SYSTEM TEST 
(This system will be tested by a third party, Cx scope limited to fire alarm interface with HVAC and ATC 
systems and coordination with third party test) 
 


A. Parties Responsible to Execute Functional Test: 
 


1. Vendor Support Representative 
2. Electrical Contractor 
3. Fire Protection Contractor:  Assist in testing sequences. 
4. CxP:  To witness and document testing. 
5. Owner’s Representative:  To observe. 


 
B. Integral Components or Related Equipment Being Tested:  Pre-functional tests must be 


complete for all of the components listed below prior to performing this functional test. 
 


1. Complete fire alarm system 
2. Interconnection with fire protection equipment 
3. Interface with security system 
4. Interface with smoke sampling system 


 
C. Prerequisites: 
 


1. The applicable prerequisite checklist shall be checked off prior to functional 
testing. The commissioning agent may also spot-check misc. items and 
calibrations on the pre-functional checklists previously completed by the installer, 
before the beginning of functional testing. 
 


2. First Party Testing Paperwork: 
 


a. 1st party FA testing documentation to include Forms (see below for 
sample). These Forms are provided by the CxP and are intended to 
supplement the MIT Fire Alarm Acceptance 1st Party Testing 
Procedures document prepared by FA Contractor as well the testing 
and inspection requirements of NFPA 72 by providing project specific 
test Forms to be completed during 1st party tests. 


 
b. These Forms allow testing to be documented at a greater level of 


detail beyond the standard forms provided by NFPA 72. These Forms 
do not replace the testing requirements of NFPA 72 and do not 
represent all aspects of a fire alarm acceptance test. 


 
c. Sample Testing Forms:  
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D. Functions/Modes Required To Be Tested, Test Methods: 
 


 Function/Mode Test Method 
1. Test the entire fire alarm system in accordance with NFPA 72 Manual 
2. Test flow switches by flowing water through an inspector’s test connection.  


Adjust sensitivity per WFD requirements. 
Both 


3. Demonstrate tamper switches functions on all devices provided with tamper 
switches. 


Manual 


4. Demonstrate all functions of the voice evacuation systems in all areas 
equipped with voice evaluation signals. 


Manual 


 
E. Acceptance Criteria (referenced by function or mode ID): 
 


1. Acceptance is achieved when all requirements of NFPA 72.B&20 met and test 
reports provided. 


 
5.6 LIGHTING CONTROL SYSTEM TEST 


 
A. Parties Responsible to Execute Functional Test: 


 
1. Vendor Support Representative 
2. Electrical Contractor 
3. CxP:  To witness and document testing. 


 
B. Integral Components or Related Equipment Being Tested: Pre-functional tests must be 


complete for all of the components listed below prior to performing this functional test. 
 


1. Occupancy sensors 
 
C. Prerequisites: 
 


1. The applicable prerequisite checklist shall be checked off prior to functional 
testing. The commissioning agent may also spot-check misc. items and 
calibrations on the pre-functional checklists previously completed by the installer 
before the beginning of functional testing. 


 
D. Functions/Modes Required To Be Tested, Test Methods: 


 
 Function/Mode Test Method 
 1. Demonstrate all functions of the occupancy/vacancy sensors. Manual 
 2. Demonstrate all functions of the daylight harvesting sensors. Manual 
 3. Demonstrate all functions of the automated shades (if applicable). Manual 
 4. Verify proper lighting levels via foot-candle measurement in occupied 


areas. 
Manual 


 
E. Acceptance Criteria (referenced by function or mode ID): 
 


1. Acceptance is achieved when all lighting functions are successfully demonstrated. 
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6.0 OPERATION AND MAINTENANCE MANUALS 
 


A. Standard O&M Manuals: 
 


1. The specific content and format requirements for the standard O&M manuals are 
detailed in each Section.   


 
2. CxP Review:  


 
a. Prior to substantial completion, the CxP shall review the O&M 


manuals, documentation to verify compliance with the Specifications.  
The CxP will communicate deficiencies in the manuals to the GC. 


 
b. The GC and/or Subcontractors shall correct the deficiencies and 


resubmit to the CxP for review. 
 


c. Upon a successful review of the corrections, the CxP recommends 
approval and acceptance of these sections of the O&M manuals to 
the GC and A/E. 


 
7.0 TRAINING OF OWNER PERSONNEL 
 


A. The CxP shall be responsible for overseeing and coordination the training of Owner’s 
personnel for commissioned equipment including the content and adequacy of the 
training.  The CM shall be responsible for training execution and scheduling and 
ultimately for ensuring that training is completed. 


 
B. No later than 90 days in advance of Certificate of Occupancy, begin coordination of the 


training program for Owner’s personnel.  
 
C. No later than 30 days in advance of the scheduled training, building tours shall be given 


to Owner’s personnel. CM representative, knowledgeable with the systems, shall be 
available to accompany the tours. These tours will include the following systems at a 
minimum: 


 
i. 2 tours for HVAC / Mechanical Technicians 


ii. 2 tours for Electrical / Utilities Technicians 


iii. 2 tours for Plumbing Technicians / Pipe Fitters  


iv. 2 tours for Fire Protection Technicians 


v. 2 tours for Building Control Instrument Technicians 


D.  The training program set up will include the following steps: 
i. The CxP shall interview the facility manager and MIT lead engineer to 


determine the special needs and areas where training will be most valuable. 
The Owner and CxP shall decide how rigorous the training should be for each 
piece of commissioned equipment. The CM shall communicate the results to 
the Subs and vendors who have training responsibilities. 


ii. Create a preliminary training plan that includes scheduling, training agenda 
requirements and other pertinent information. 
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1. Each Sub and vendor responsible for training will submit a written 
training agenda to the CxP for review and approval prior to training.  The 
agenda will cover the following elements (as applicable): 


 
a. Equipment (included in training) 
b. Intended audience 
c. Location of training 
d. Objectives 
e. Subjects covered: (description, duration of discussion, special 


methods, etc.) 
f. Duration of training on each subject 
g. Index of handouts to be provided 
h. Instructor for each subject  
i. Methods (classroom lecture, video, site walk-through, actual 


operational demonstrations, etc.) 
j. Instructor and qualifications 


 
2. Each training session will consist of at least two sections: 


3. Classroom session to include: 


a. System overview discussions explaining the design intent, 
operating concepts and any unique features of the systems 
installed, including reviews of system one-line drawings.  


b. Thorough review and discussion on the following Operational 
topics for each system/equipment/component: 


i. Describe equipment operation within the entire system. 
Include startup, normal operation, emergency/alarm 
condition and shutdown, as well as the effects of these 
various modes of operation on the overall system.  


ii. Describe equipment set up and why that particular set 
up was chosen. Also explain ramifications of changing 
the as-built set up. 


iii. Describe equipment set points (with values) and why 
those set point values were chosen. Also explain 
ramifications of changing the as-built set points. 


iv. Any special operating instructions and procedures. 


c. Thorough review and discussion on the following Maintenance 
topics for each system/equipment/component: 


i. Describe recommended maintenance/ preventative 
maintenance procedures. 


ii. Review recommended maintenance/ preventative 
maintenance schedules. 


iii. Explain common repair procedures. 
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1. Describe troubleshooting techniques and include 
instructions on meaning of warnings, trouble 
indications, and error messages. 


2. Recommended list of on-hand spare parts and 
part numbers. 


3. Instruction on use of special tools. 


d. Document overview/review (I.e. O&Ms, as-built or record 
drawings, building one-line drawings, warranty information, 
maintenance service agreements, etc.) 


4. Field session to include: 


a. Walk-Down of system and major equipment. 


b. Procedures: Include the following: 


i. Normal operating procedures such as startup, break-in, 
normal operating, safety, seasonal scheduling and 
shutdown. 


ii. Special operating procedures such as emergency, 
failures of unique requirements for a given system or 
piece of equipment. 


iii. Onboard control sequences. 


c. Adjustments: lnclude the following: 


i. Checking and making adjustments or alignments. 


ii. Economy and efficiency adjustments. 


d. Troubleshooting & Repair: lnclude the following: 


i. Diagnostic instructions. 


ii. Test and inspection procedures. 


iii. Repair instructions. 


iv. Disassembly; component removal, repair, and 
replacement; and reassembly instructions. 


v. Instructions for identifying parts and components. 


e. Maintenance: Include the following: 


i. Inspection, routine maintenance and preventive 
maintenance procedures. 


ii. Types of cleaning agents to be used and methods of 
cleaning. 


iii. Instructions for testing each type of part. 
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iii. Trainers must be well versed in the systems and equipment in which they are 
providing training, as well as be familiar with the installation and operation of 
those on this particular project.  (Note: If factory representatives are used for 
equipment training, but they did not install the equipment, the session shall be 
supplemented by a representative of the installing Contractor.) 


iv. Each discipline shall receive a minimum of 4 training sessions.  They shall be 
as follows: 


1. 2 sessions for 1st/3rd shift personnel (to start at 7:30am) 


2. 2 sessions for 2nd shift personnel (to start at 3:30pm) 


v. At least one session of each training topic shall be digitally recorded for 
Owner’s use after the completion of the training program.  These training 
videos shall be turned over with the O&M documents. 


1. Videos are to be provided for each equipment/system training session 
type. 


2. Video files that contain more than one training session (I.e. all HVAC 
related equipment and systems are in one file), the file is to be 
electronically indexed (tabbed) so each individual session can be found 
easily and immediately accessed. 


3. If multiple videos are taken during a single training session, the video 
files are to be combined into a single video file.  Multiple files per 
equipment/system are not acceptable. 


4. Video files are to be named to accurately identify the training session 
and equipment/system for which instruction is being given. 


vi. The O&M Manuals and Systems Manuals are to be submitted and approved 
for use during training. 


1. For the primary HVAC equipment, the Controls Contractor shall provide 
a short discussion of the control of the equipment during the mechanical 
or electrical training conducted by others. 


2. The CxP develops an overall training plan and coordinates and 
schedules, with the CM and the Owner.  The CxP develops criteria for 
determining that the training was satisfactorily completed, including 
attending some of the training, etc. 


3. The design engineer shall assist in training for the Owner.  At the 
beginning of each discipline training session, the design engineer shall 
present an overall system design concept overview and shall include a 
review of all systems using the simplified system schematics (one-line 
drawings) including boiler water systems, AHU systems, heating 
systems, fuel gas supply systems, supply air systems, exhaust system 
and outside air strategies, dust collection and BAS system. 
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vii. Training documentation shall include the following items: 


1. Copy of the training plan, including schedule, syllabus, and agenda 
2. Copy of the Owner’s Program Requirements 
3. Copy of the Basis of Design 
4. Compiled Operations and Maintenance Manuals 
5. Red-lined drawings 
6. Training Sign-In sheets filled out by attendees 
7. Other relevant documents 


 
viii. Any scheduling or scheduling changes shall be coordinated with the Owner to 


ensure availability of proper team members.  A minimum 2 weeks’ notice is 
required. 


 
E. In addition to these general requirements, the specific training requirements of Owner 


personnel by subs and vendors are specified in Divisions 1, 20, 21, 22, 23, 25 and 26. 
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1.   PURPOSE 


1.1 Purpose 


The purpose of these guidelines is to provide specific MIT requirements and background on 
design issues that relate to Environment, Health and Safety (EHS). MIT expects Architects, 
Engineers, and Designers to design campus buildings and renovations that meet building codes 
and regulatory standards while providing safe and healthy environments for occupants and 
maintenance personnel.  


2.  SAFETY 


2.1 Confined Spaces 


Meet or Exceed the Following Standards 


1. OSHA 29 CFR1910.146. 


All structures shall be designed to eliminate or minimize the number of confined spaces.  A 
confined space is an area that meets the following three requirements: 


1. The space is large enough for an employee to enter and perform assigned work; 
2. The space has limited or restricted means for entry or exit; and 
3. The space is not designed for continuous employee occupancy. 


A confined space can have hazards that make them significantly more dangerous to enter. These 
spaces are considered “permit required” confined spaces, which means one or more of the 
following characteristics exist:  


1. The space contains or has a potential to contain a hazardous atmosphere;  
2. The space contains materials that have the potential for engulfing an entrant;  
3. The space has an internal configuration such that an entrant could be trapped or 


asphyxiated by inwardly converging walls or by a floor which slopes downward and 
tapers to a smaller cross-section; or  


4. The space contains any other recognized serious safety or health hazard. 


When the creation of a permit required confined space is unavoidable, one or more of the 
following actions should be taken to reduce the hazards associated with the space. 


Prevention of Confined Space through Design 


1. Make the confined space or confined space opening too small to bodily enter: 
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a. This principle has limited applicability, but some spaces can be partitioned or 
otherwise broken into multiple compartments that are too small for a person to 
get inside.  


b. Inability to enter due to size keeps employees out of harm’s way and eliminates 
coverage under OSHA’s confined spaces standard. 


2. Provide unrestricted access and egress: 


a. Allow workers to enter without having to contort their bodies, crawl, or use their 
hands to climb in or out. 


b. Provide large access openings, such as standard doorways, through which 
workers can pass easily and quickly.  


c. Provide standard overhead clearances so that workers can stand in the space 
whenever possible. 


d. Install standard steps with handrails in lieu of ladders or spiral staircases. Steps 
allow safer, unrestricted entry and exit from the space.  


e. Provide sufficient aisle clearances within the space and provide clear access to 
openings and exits.  


f. Locate pipes, ducts and other equipment so workers do not have to climb over, 
under or around them. 


g. Provide multiple access openings at regular intervals in long spaces, such as 
crawl spaces and tunnels, to ensure that employees’ ability to exit the space is not 
restricted by distance. 


h. House equipment in buildings above ground with a standard doorway for access 
rather than placing equipment in a vault below grade. 


3. Design spaces for continuous human occupancy during normal use. 


a. Install continuous-operation or door-switched mechanical ventilation to control 
air quality and temperature in confined spaces.  


b. If a confined space is dependent on ventilation for human occupancy, install an 
alarm to indicate when ventilation is not working and consider installing fixed-
gas equipment with an alarm to verify air quality. 


c. Install adequate fixed permanent lighting in the space. Place light switches at 
entrances. 


d. Seal the space to prevent water intrusion and ensure proper drainage to prevent 
accumulation of free-standing liquid. 


e. Ensure that mechanical equipment is properly guarded and that electrical 
equipment is sealed correctly. 


f. Guard open-sided edges, floor holes, wall holes, and any other hazards that may 
cause falls. 
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Eliminate the Need for Entry into Confined Spaces 


1. Install critical equipment (valves, gauges, etc.) that require periodic operation, inspection, 
or maintenance outside the space so that entry will not be necessary. 


2. Extend valve handles so they can be operated from outside the confined space. 
3. Use flexible components and install retrieval systems for items that are located at the 


bottom of the confined space (e.g., sump pump) so they can be removed and serviced 
without entry. 


4. Install extension tubes and fittings to make lubrication possible from outside the confined 
space. 


5. Install catch baskets at the bottoms of tanks or other spaces that can be raised to retrieve 
fallen parts to prevent the need to enter the confined space. 


6. Use remote monitoring systems (cameras, gas detection, leak detection, wireless meter 
readers, etc.) to obtain information while outside the space. 


7. Select mechanical equipment for maximum service life and minimal maintenance 
requirements to reduce the number of entries required. Over the long term, the additional 
cost of such equipment may pale in comparison to the cost of routine confined space 
entry. 


8. Install viewing and cleaning ports in tanks and other equipment so that the interiors can 
be seen and cleaned without entering the space. 


Make Entry Impossible if Entry is not Required 


1. If entry into a particular confined space will never be required, modify the space to make 
entry impossible. 


2. Make access openings too small for a person to fit through. 
3. If existing access openings are large enough to pass through, seal the openings using 


security locks, weld openings shut and so on, or block openings by installing grating 
across the opening. 


If Entry is Necessary, Eliminate or Reduce the Health and Safety Hazards 


1. Eliminate or minimize health hazards: 


a. Prevent entry and accumulation of organic debris that could decompose and lead 
to oxygen deficiency or the generation of toxic gases. 


b. Prevent moisture and water intrusion that could cause rusting and lead to oxygen 
deficiency. If this is not possible, use materials that do not rust or seal materials 
with a rust preventer. 


c. Eliminate the placement of piping or conduit containing hazardous materials, 
gases, chemicals, or sewage in the confined space. Where pipes do enter the 
space, provide means to drain, purge, and blank any piping. Use welded joints on 
any piping that will carry hazardous materials to prevent leakage. 
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d. Provide ventilation ports at regular intervals if there is potential for a hazardous 
atmosphere, and provide multiple openings at opposing ends of the space to 
facilitate complete and effective ventilation. 


e. Seal or screen any openings to the space as needed to keep out insects and other 
animals. 


f. When possible, select and install equipment with low noise ratings. 
g. Remove or seal any asbestos-containing materials within the confined space. 


2. Eliminate or minimize safety hazards: 


a. Install sumps and pumps to prevent accumulation of free-standing liquid, such as 
groundwater. 


b. Ensure all electrical equipment is properly enclosed, grounded, and approved for 
the particular environment (e.g., Class 1 equipment for flammable gas and vapor 
environments, Class II equipment for combustible dust environments). 


c. Ensure that all energy sources in the space can be locked out, ideally from 
outside the space. 


d. Provide ladders or climbing devices as applicable. 
e. Provide self-closing, swinging gates at the top access openings to fixed ladders. 
f. Protect all open-sided floor edges, floor holes, wall holes, and similar hazards 


with standard railings and toe boards. 
g. Use non-slip flooring materials where possible. 
h. Ensure that the means of entry does not pose a hazard. Use mechanical devices to 


lift or open heavy in-ground doors or manhole lids. Use lighter composite lids if 
possible. Make sure doors will not swing shut in windy conditions. 


Design to Ensure Ability to Rescue 


1. If confined spaces cannot be eliminated, the space should be designed to facilitate non-
entry rescue to the extent feasible.  


a. Provide access platforms of sufficient size to accommodate entry and potential 
rescue when access openings are elevated above floor level. 


b. Provide multiple access openings into the space, preferably at spread out 
locations for better access to all areas of the space. 


c. Ensure openings are at least 24 inches wide or measure 24 inches in diameter. 
d. Ensure adequate overhead clearance for use of a tripod or davit arm retrieval 


system during vertical entries. If there is not sufficient clearance, install a 
permanent anchor point with at least a 5,000-pound static load capacity above the 
opening to which a pulley or winch can be attached for rescue. 


e. Employ a pulley system or install regular access points for rescue from spaces 
where a horizontal entry is used. 


f. Install multiple large release hatches at the bottoms of sloped hoppers and silos 
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that could be opened to empty those structures quickly in case of engulfment. 


2.2 Fall Hazards 


Meet or Exceed the Following Standards 


1. 29 CFR 1910 Subpart D. 
2. Massachusetts State Building Code, 780 CMR. 


Structures should be designed to eliminate fall hazards during routine and non-routine use, 
maintenance, repairs, and all other purposes. Where exposure to fall hazards are unavoidable, the 
hazards involved in working at heights above 4 feet, including roof tops and loading docks, 
should be minimized by incorporating the following into the building design: 


Always Design to the Hierarchy of Fall Protection 


1. Eliminate the hazard: Avoid work at height where possible or locate plant and equipment 
in safe locations where there is no risk of a fall. 


2. Guard the hazard: When working at height is essential, ensure that workers are not 
exposed to unnecessary risks, consider providing a parapet or guardrail to eliminate the 
fall hazard. 


3. Protect the worker: Where it is not possible to eliminate the risk of falling, use a suitable 
fall protection system to minimize the consequences of a fall. This can be achieved with a 
fall arrest or fall restraint system–two completely different entities, as long as it provides 
protection along entire route. 


a. Fall Restraint:  


i. These systems allow a person access to conduct their duties but prevent 
them from reaching a point where a fall could occur. 


ii. Fall Restraint systems are generally suitable if the person needs to work 
at the edge of a hazard. For example, where there is a need to maintain 
gutters along the edge of a roof, or if there are other potential fall hazards 
such as a fragile roof, roof lights or air vents. 


iii. If fitting a fall restraint system, it is recommended that the system should 
be tested to fall arrest loads to ensure a person’s safety in situations 
where the system may be misused (i.e. when the person using it wears an 
over-length lanyard to enable access to the edge of a roof). 


iv. Restraint systems are generally positioned more than 6 feet from the 
hazard. This is because common practice is for the worker to be 
connected to the system by a fixed length 4-foot lanyard. 


b. Fall Arrest:  
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i. Install guardrails and toe boards (where toe boards are required by 
OSHA) where people are exposed to falls of 4 feet or greater. Standard 
railings with standard toe boards shall be installed on all exposed sides 
except at the entrance to the opening. Guardrails shall be 42 inch at the 
top rail and 21 inch at the mid-rail. Toe-boards shall be 4 inch from 
ground to top of board. 


ii. Where guardrails are not feasible, install permanent fall arrest anchor 
points for the use of personal fall protection equipment. Anchorages to 
which personal fall arrest equipment is attached shall be capable of 
supporting at least 5,000 pounds per employee.  Prior to commissioning, 
a qualified person must verify the anchorage meets load requirements 


iii. A fall arrest system provides maximum freedom of movement for 
workers to conduct their duties. In doing so it allows them to reach the 
point where a fall could occur, such as the edge of a roof for gutter 
maintenance. 


2.3 Fixed Ladders 


Meet or Exceed the Following Standards 


1. 29 CFR 1910.27 Subpart D. 
 


Where it is necessary to install a fixed ladder, it shall comply with OSHA 29 CFR 1910.23. It 
shall also be constructed in accordance with ANSI standard A14.3-2008. These standards 
prescribe minimum requirements for design, construction, and use of fixed ladders. It also sets 
forth requirements for ladder safety systems used with fixed ladders. 


2.4 Skylights 


Meet or Exceed the Following Standards: 


 
1. 29 CFR 1910 Subpart D. particularly note sections 29 CFR 1910.28 (b)(3)	  


 


Skylights shall be designed to prevent people from falling through them. OSHA concludes that, 
“a skylight shall be regarded as a hatchway, i.e., an opening in the roof of a building through 
which persons may fall.”  Therefore, OSHA regulations require that skylights shall be guarded by 
a standard skylight screen, skylight that has the same load requirements of a screen or a fixed 
standard railing on all exposed sides. 
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Requirements for standard skylight screens are provided in the OSHA regulation 29 CFR 1910 
Subpart D. The regulation states that skylight screens shall be of such construction and mounting 
that they are capable of withstanding a load of at least 200 pounds applied perpendicularly at any 
one area on the screen. They shall also be of such construction and mounting that under ordinary 
loads or impacts, they will not deflect downward sufficiently to break the glass below them. The 
construction shall be of grillwork with openings not more than 4 inches long or of slat work with 
openings not more than 2 inches wide with the length unrestricted. 


2.5 Window Washing 


Meet or Exceed the Following Standards 


1. Installation shall be in accordance with ANSI and International Window Cleaning 
Association (IWCA) standard I 14.1 latest version  


2. Powered platforms for window cleaning shall be constructed in accordance with the 
American Society of Mechanical Engineer’s (ASME) standard A 120. latest version and 
ASME 120.1b latest version. 


Roof anchors are to be installed on all new buildings that require windows to be washed by 
suspended scaffolds, boatswain’s chair, rope descent system or other suspended system. An 
engineered drawing showing anchors, and their weight limits must be provided. 


All anchors must be pull tested and commissioned by a qualified party as part of the installation. 


Anchors shall be labeled as window washing anchors. 


2.6 Emergency Eyewashes and Showers 


Meet or Exceed the Following Standards.   Refer also to the Plumbing Division - 22 and the 
Lab Design Thematic Folder of the MIT Design Standards. 


1. ANSI/SEA Z358.1 Standard for Emergency Eyewashes and Shower Equipment. 
2. OSHA 29 CFR 1910.151(e) Eyewashes. 
3. Massachusetts Plumbing code 248 CMR 


Introduction 


Emergency eyewashes and showers are to be installed in all laboratories and other types of non-
lab work areas, which have hazards that include but are not limited to those listed below. In lab 
buildings, if the current hazards do not trigger the need for this equipment, piping shall be 
installed during the current renovation (left capped at either end to avoid “dead legs” and labeled 
for future use).  This is to facilitate installation of eyewashes and/or showers when hazards 
change (often before the renovation is completed or soon after) or during a future space change. 
The goal is to reduce the cost of, time involved, and impact of the installation on the users. 
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Hazards and Other Triggers 


1. All lab spaces equipped with sinks or fume hoods. 
2. Equipped with ventilation equipment chemical fume hoods, specialized local exhaust 


ventilation (SLEV) and containment equipment such as biological safety cabinets.  
3. Use and store chemical and biological materials. This includes but is not limited to 


corrosive or flammable liquids. 
4. Open flame devices are used. 
5. Spaces designated as Biosafety Level 1 (BSL-1) and higher. 
6. Animal quarters (vivarium) designated as Animal Biosafety Level 1 (ABSL-1) and 


higher:  Eyewash should be located outside of rooms with animal cages to prevent 
contamination of the animals’ drinking supply.  Eyewashes and sinks should be installed 
in animal procedure rooms including non-human primate testing and test preparation 
areas. 


7. Animal quarters, which have cage washing facilities because 55-gallon drums of 
corrosive cleaning compounds are used. 


8. Cleaning areas where corrosive products are used including labware washing, 
commercial kitchens. 


9. Shops with metal and wood working equipment (particulates are produced). 
10. Other non-lab facilities with the above types of exposures including pH neutralization 


system locations, battery charging areas, spraying operations, high dust areas, printing 
areas, shops, hazardous waste main accumulation areas, etc. 


Equipment Specifications 


1. The lever that is pushed, pulled or squeezed to activate the eyewash/ shower should be 
designed to remain on without requiring the use of the operator’s hands.  It should be 
easy to operate in an emergency. 


2. The water or fluid should flow until intentionally shut off or until the specified amount 
has been discharged. 


Eyewashes 


1. Fluid should be provided to both eyes simultaneously via two nozzles or other means. 
2. Nozzle protection should automatically come off when the water/ fluid starts to flow. 
3. Eyewashes must be located where they can be effectively used hands free once the unit is 


engaged. Provide accessible clearances and heights for users with disabilities. 
4. There are access limitations with some sink-mounted eyewashes for individuals who 


might need them at a lower height due to disability or short stature.  Lower eyewash 
stations may be required in areas where needs have been identified. 


5. MIT researchers prefer eyewashes that are activated by pulling one vertical arm 
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downward. These have a much smaller footprint compared to the swing activated 
(horizontal) type, which spray water on the bench during testing. 


6. The endpoint of the eyewash arm shall be 14 inches or less from the leading edge of the 
lab bench. Users of all heights must be able to lean over the sink to reach the water 
stream. Install longer arm eyewashes if necessary.  If the PI agrees, units may be panel 
mounted (at a 45-degree angle outward). 


7. Eyewash units should be installed at sinks for proper draining to allow for required 
weekly testing of the units. If there isn’t a sink in the room and a sink can’t be installed, 
then appropriate provisions must be made in the plumbing design to allow for capture and 
drainage of one minute’s flow of water from the unit to allow for the required testing. 


8. Eyewashes should not be installed in the wall unless the unit is connected to the lab waste 
system and the wall is protected from water damage/ mold growth. 


9.  Drench-hose type eyewashes are only allowed as supplementary equipment in spaces 
where another approved eyewash is installed. 


10. Faucet-mounted eyewashes are prohibited. 


Showers 


A water flow sensor reporting to the BMS shall be installed on all emergency showers located in 
public hallways or in remote locations such as mechanical rooms where hazardous chemicals are 
used and stored such as pH neutralization spaces. 


If an emergency shower is chosen that is activated by a handle that hangs down, the end of the 
long shower handle should hang as close to the wall and as far away from the path of travel as 
possible to prevent inadvertent activation and head injuries. Acceptable Options:   


1. A handle that is wall mounted.   
2. A handle that can be adjusted in length based on the needs of the current lab users.  
3. A long chain with eye hooks so the chain hangs along the wall.   
4. A handle that is behind the smaller panel of a double leaf door. 


Some of the Specifications for the Water or Fluid Supply are Described Below. 
 


ANSI 
Z358.1-2009  


527 CMR 
10.02 248 
CMR 10.13  


Eyewash  Emergency Shower  


Water/Fluid 
Temperature  


Tepid water (ANSI does not specify temperature range); 


Tempered water between 70 and 90 F (527 CMR 10.02, 248 CMR 10.13)  
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Water/Fluid 
Pressure  


Plumbed or self-contained Eyewash: not 
less than 0.4 gpm for 15 minutes  
Velocity should be low enough to be non-
injurious to the user 


The eyewashes should be limited to not 
more than 45 psi static and 30 psig 
minimum when activated. 


Minimum of 20 gpm at a velocity low 
enough to be non-injurious to the user 
(ANSI Z358.1) 


  


Water/Fluid 
Quality  


Potable water, preserved water, saline solution or any medically acceptable solution 
(ANSI) potable water (527 CMR 10.02, 248 CMR 10.13)   


Control valve  Valve should be the on/off type designed to remain activated until intentionally shut off   


Prevent 
stagnation  


Installing equipment in a manner that prevents the stagnation of water in the piping 248 
CMR 10 section (l) 5  


 
Location Selection and Installation Standards 


Select location that is adjacent to the hazard but there must be enough room so that the victim and 
emergency responders will be safe. For example, installing an eyewash/ shower “immediately 
adjacent” to an exhaust hood is not recommended. The emergency shower and eyewash unit must 
be located on the same level of the hazard and the path of travel must be free of obstructions that 
would inhibit the immediate use of the equipment. Doors to the eyewash or shower must swing in 
that direction.  For strong acid and strong caustic hazards the eyewash unit should be immediately 
adjacent to the hazard. 


The ANSI standard for Emergency Eyewash and Shower Equipment specifies the distance of the 
unit from the standing surface and the wall (or the nearest obstruction).  This is to ensure that the 
unit will be reachable by any user and that the user will not be injured. 


Emergency showers should be located within the laboratory as close to the main door as possible.  
This minimizes water possibly being sprayed on to electrical equipment that may be in the lab 
and it is less likely that items will block access to the shower.  


36-Inch Clearance Zone for Showers 


No obstructions, protrusions, or sharp objects shall be located within 16 inches from the center of 
the spray pattern of the emergency shower.  Electrical apparatus, telephones, thermostats or 
power outlets should not be located within 18 inches of either side of the emergency shower or 
eyewash. 


In specific limited cases where the equipment is to be installed outside the lab, the lab door must 
swing out and the doorway must be recessed so pedestrians will not be hit by the door.  The 
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emergency shower and eyewash unit must be located on the same level of the hazard and the path 
of travel must be free of obstructions that would inhibit the immediate use of the equipment. 


Code/Regulatory Citations 


  Eyewash  Emergency Shower  


OSHA  


29CFR 
1910.151(c)  


 


Within the work area for immediate emergency use.  


In accessible locations that require no more than 10 seconds to reach (…), on the same 
level as hazard (i.e. on the same floor).   The path of travel (to the safety equipment) should 
be free of obstructions (i.e. locked doors, boxes, etc.).  It is acceptable to go through an 
unlocked door. 


ANSI  


Z358.1-2009  
7.7.4 and 4.6.1  


For a strong acid or caustic, (it) should be immediately adjacent to the hazard.  


527 CMR  


10.02 (2)   
 248 CMR 
10.13  


Should not be located greater than 50’from an experimental area  


 


Accessibility and Signage 


Emergency wash equipment that meets the ADA requirements should be installed when new 
buildings are constructed or when the building is renovated. Designers of new labs should refer to 
the Massachusetts Access Architectural Board (MAAB) guidelines for approach and reach.  


Typical Solution:  One sink is at the regular height and the eyewash is installed there. One 
shallow sink is at the lower height required by ADA with nothing underneath it. The sink is 
equipped with a tight fitting cover so the lab bench can be used until it is needed. Alternatively, 
install the piping in such a way that the lower sink could be installed easily when needed.  Refer 
to the Plumbing Division for specifications for ADA compliant sink where a pull-down eyewash 
can be installed. 


Each emergency shower or eyewash location “should be identified with a highly visible sign and 
the area around the equipment should be well lighted”. (ANSI Z358.1).    The signs must have 
contrasting color of green and white and be at least 70 square inches in area (527 CMR 10.02 
(2)).  (Refer also to the Signage Thematic Folder in the MIT Design Standards). 
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The wall sign for the equipment shall be visible from most points within the lab or work area.  


The area under the shower shall be clearly identified to ensure that the lab users do not block 
access to the shower.  For example, this can be done with a “keep area clear” graphic, contrasting 
colored flooring or other demarcation on the floor. The marking chosen should be permanent, slip 
resistant and resistant to wear. 


2.7 Fire Protection and Life Safety Features 


Exit Corridors 


1. Comply with MAAB, ADA and all Massachusetts Building and Fire Code requirements.  
Do not design fixed obstructions in corridors.  Do not plan for storage of equipment in 
corridors, proper egress cannot be obstructed. 


2.8 Flammable / Combustible Liquid and Chemical Storage 


Control Areas 


1. Control areas are spaces within a building, where quantities of hazardous materials not 
exceeding exempt amounts are stored, dispensed, used or handled. 


2. Whether new construction or renovation, project team must identify and maintain 
separations and ensure planned storage quantities  fit within the control areas for that 
building/complex and for the floor within the building. 


3. Where exempt quantities  are not exceeded, control areas shall be used to store 
flammable and combustible liquids inside buildings. The design, construction, location 
and number of control areas shall meet the requirements of the Massachusetts State 
Building Code 780 CMR, and shall not exceed allowable amounts of hazardous materials 
per control area (as specified in 780 CMR).  Maximum quantities may be increased under 
the following conditions: 
a. When storage is in a building equipped throughout with automatic sprinklers in 


accordance with 780 CMR.  
b. If flammable materials are stored in approved cabinets, gas cabinets, fume hoods 


or ventilated cabinets.  
4. Cambridge Fire Dept. does not allow flammable liquid storage and Class I flammable 


liquids below the first floor. 
5. The number of permitted control areas per floor, the percent of allowable exempt 


quantities per control area, and the degree of vertical fire separation shall meet the 
requirements of 780 CMR. 


6. Fire separation assemblies shall be in accordance with 780 CMR. Control areas are not 
permitted more than two levels below grade. 


7. Floor and supporting structures for all floors within a control area shall have the required 
fire rating. 


8. Control areas should be clearly delineated within the construction drawings. 
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Hazardous Chemical Inventory 


1. Architects, Engineers and Designers shall obtain a complete hazardous chemical 
inventory of chemicals that will be stored and used in the renovated space or new 
building from the applicable MIT User Group through EHS. The inventory is necessary 
to design the control areas, and to meet Massachusetts State Building Code, Cambridge 
Fire Department, Cambridge Local Emergency Planning Committee (LEPC) and 
Division of Homeland Security requirements. This is also needed for the flammable 
liquids, gases, and solids permits required by the City of Cambridge.	  


2. Hazardous chemical inventories (an inventory of potentially hazardous chemicals or 
products) must be completed/updated by the MIT User Group prior to occupying new 
laboratories/workspaces, auxiliary spaces, and non-lab areas or leaving old or existing 
spaces. 


3. Chemicals meeting the definition of an oil under 40 CFR 112 and stored in containers of 
55-gallons or greater must be included in the MIT Spill Prevention, Control, and 
Countermeasure (SPCC) Plan. Chemical storage meeting this description should be 
coordinated through EHS to ensure the MIT SPCC Plan can be updated accordingly.	  


Inside Flammable Liquid Storage Rooms 


1. Meet or exceed the following standards: 
a. NFPA 70, National Electrical Code, 2014. 
b. NFPA 80, Standard for Fire Doors and Fire Windows. 
c. Flammable and Combustible Liquids Code, NFPA 30, Current Edition. 


2. Location: If desired design criteria quantities of stored flammable and combustible 
liquids exceed maximum allowed quantities (MAQs) per control area, an inside liquid 
storage or cut off rooms (a room including one or two outside walls) is required. Inside 
storage rooms would be considered have to meet all the requirements of H-2 or H-3 
occupancy and cannot be constructed in basements. 


3. Design: Inside storage rooms shall be constructed to meet the applicable requirements of 
780 CMR and the Massachusetts Comprehensive Fire Safety Code and NFPA 30, 
Flammable and Combustible Liquids Code, 2015. Inside storage area shall not exceed 
500 square feet. Cut off rooms exceeding 500 square feet shall have at least one exterior 
door approved for Fire Department access.  


4. Fire Resistance Ratings: Fire resistance ratings for inside storage areas shall meet the 
minimum requirements of NFPA 30. In mixed use groups fire separation shall meet the 
separation specified in 780 CMR. Fire doors shall be installed in accordance with NFPA 
80, Standard for Fire Doors and Fire Windows.  


5. Fire Detection: All inside flammable storage areas shall be provided with fire detection 
system as per 780 CMR including flame detection. 
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6. Sprinkler Protection: Inside flammable liquid storage rooms shall be protected by an 
automatic fire protection system installed in accordance with 780 CMR. Secondary 
containment for indoor storage areas shall be designed to contain a spill from the largest 
vessel plus the design flow volume of fire protection water calculated to discharge from 
the fire-extinguishing system over the minimum required system design area or area of 
the room or area in which the storage is located, whichever is smaller. The containment 
capacity shall be designed to contain the flow for a period required by Cambridge Fire 
Department (20 minutes is a guideline). 


7. Electrical: Electrical wiring and equipment located in inside rooms used for Class I 
liquids shall be suitable for Class I, Division 2 classified locations when concentration in 
the area is in excess of 25% of the LEL. 527 CMR 12.00, Massachusetts Electrical Code, 
2015 and NFPA 70, National Electrical Code, 2014, provide information on the design 
and installation of electrical equipment. 


8. Ventilation:  Every inside room shall be provided with continuous mechanical exhaust 
ventilation system.  
a. Mechanical ventilation systems shall provide at least one cubic foot per minute of 


exhaust per square foot of floor area, but not less than 150 CFM (at least 6 air 
changes per hour).  


b. The mechanical ventilation system shall be equipped with an airflow switch or 
other reliable method which is interlocked to sound an audible alarm upon failure 
of the ventilation system and connected to BMS.  


c. Exhaust ventilation shall be taken from the ceiling and the floor, depending on 
the density of the vapor produced.  


d. The location of both the exhaust and inlet air openings shall be arranged to 
provide, as far as possible, air movement across all portions of the floor to 
prevent the accumulation of flammable vapors.  


e. Exhaust from the room shall be vented directly to the exterior of the building 
without recirculation.  


f. All ducts shall comply with Massachusetts Building Code, 780 CMR.  
9. Storage: In every flammable storage room, an aisle of at least 3 feet wide shall be 


maintained. Containers over 30 gallons capable of storing Class I or Class II liquids shall 
not be stored more than one container high.  


10. Spill Control: Flammable liquid storage rooms shall be provided with spill control, 
secondary containment and drainage control.  Please refer to OSHA 29CFR 
1910.106(d)(4)(i). 


11. Portable Extinguishers: At least one portable fire extinguisher, having a rating not less 
than 20-B, shall be located outside of but not more than 10 feet from the door opening 
into the liquid storage room. 


12. Leak Detection: All flammable liquid storage rooms where storage, dispensing or pouring 
occurs shall have a supervised alarm to indicate a leak in the storage room. 


13. Vapor Monitoring:  Vapor monitoring will satisfy the leak detection requirements 
including: 
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a. Flammable liquid storage rooms, where open use, dispensing or pouring will 
occur, shall be monitored for Lower Explosive Limit (LEL).  


b. The LEL alarm system shall activate on alarm points of 20% and 50% of the 
LEL. These set-points may need to be lower for liquids that are also toxic. 


c. The monitoring system shall be equipped with an audible and visual alarm 
indicator.  


d. The alarm signal shall be transmitted to a constantly attended station. The audible 
alarm shall exceed background ambient levels by 15 db.  


e. The visual alarm shall be labeled. 
f. The alarm sensors shall be located no higher than 12 inches above the floor. 
g. Signage shall be posted outside the room. The signage shall include appropriate 


hazard warnings, as well as response instructions (e.g., “Do Not Enter if the 
alarm has been activated.”) contact information and emergency phone numbers.   


h. When the flammable liquid dispensing involves use of an automatic pumping 
system (as opposed to manual), the pump shall shut-down upon LEL alarm 
activation (or line leakage detection) to stop the flow of liquid.  


i. The local authority having jurisdiction may require additional safeguards.  
j. Exception:  flammable liquid storage rooms where dispensing or pouring will not 


be conducted or when pouring/dispensing is done in fume hood in storage room.   


14. Explosion Venting: Where Class IB liquids are in open use or being dispensed in excess 
of maximum allowable quantities, explosion venting shall be provided in accordance with 
780 CMR. 


Flammable Storage Cabinets 


Flammable storage cabinets must meet NFPA 30, Flammable and Combustible Liquids Code and 
527 CMR 14.00. These cabinets are used for storage of flammable and combustible liquids, and 
must have leak proof pans at the base of the cabinet to contain spills. These cabinets can be under 
fume hood cabinets or free standing. Cabinets must be labeled “Flammable - Keep Fire Away”.  


Flammable storage cabinets are not required to be vented for fire protection purposes. Venting a 
cabinet could compromise the ability of the cabinet to adequately protect its contents from 
involvement in a fire because cabinets are not generally tested with any venting. Therefore, 
venting of flammable storage cabinets used exclusively for non-highly toxic or non-highly 
noxious/odiferous flammable liquids is not recommended.   


If venting the cabinet is necessary due to storage of highly toxic or highly noxious/odiferous 
flammable materials, the cabinet shall be vented directly to outdoors in such a manner that will 
not compromise the specified performance of the cabinet and in a manner that is acceptable to the 
Fire Department.  Means of accomplishing this can include thermally actuated dampers on the 
vent openings or sufficiently insulating the vent piping system to prevent the internal temperature 
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of the cabinet from rising. Any make-up air to the cabinet should also be arranged in a similar 
manner. 


The ventilation rate should not be less than 50 air changes per hour based on the volume of the 
cabinet. 


If vented, the cabinet should be vented from the bottom with make-up air supplied to the top. 
Also, mechanical exhaust ventilation is preferred and should comply with the Massachusetts 
Building Code, 780 CMR.  


References:  Flammable and Combustible Liquids Code, NFPA 30; Massachusetts Building 
Code, 780 CMR 


Refrigerators: All refrigerators designated to store flammable liquids must comply with NFPA 45 
and be UL listed for the appropriate electrical classification such as Class 1, Group C and D.  


Cold Rooms: Flammable and combustible liquids cannot be stored or used in cold rooms unless 
the electrical and refrigeration equipment is specifically designed as explosion proof and 
mechanically ventilated with an exhaust rate of 6 air changes per hour.  


Grounding System: For dispensing of flammable and combustible liquids of more than one gallon 
from metal containers, grounding bars, cables and clamps shall be provided.  


Acid Storage Cabinets 


1. Acid storage cabinets have corrosion resistant liners (powder-coated cabinets and 
cabinets with corrosion resistant liners) and for under fume hood cabinets are vented into 
the hood using acid resistant pipes which lead to the interior of the hood. This is typically 
behind the baffle in a location where good air volume will be drawn into cabinet.  


2. Acid storage cabinets are used to store non-flammable materials that are toxic or 
odiferous. These cabinets can be under fume hood cabinets or free standing, exhausted 
cabinets. See section Chemical Storage for more information. 


3. MIT EHS does not recommend cabinets with metal standards, clips, etc. because the 
metal will corrode.  Molded plastic standards are an acceptable option for this 
application.  The design of cabinet adjustable shelving should allow researchers to 
properly secure and level shelves. The supporting system should be stable and easy to 
readjust to another stable setting. 


2.9 Fire Extinguishers 


Meet or Exceed the Following Standards 


1. OSHA 1910.157 Portable Fire Extinguishers, latest version. 
2. NFPA 10 Portable Fire Extinguishers, latest version. 







 


MIT Design Standards 2022 | T08 Environment, Health and Safety  Page 19 of 59 
 


 


3. Massachusetts Comprehensive Fire Safety Code, 527 CMR 1.00, latest version. 
4. Massachusetts State Building Code, 780 CMR, most current edition. 


Portable fire extinguishers shall be installed as part of a space change renovations and/or new 
building construction. The type, location and size (capacity) of portable fire extinguishers are 
based on the specific fire hazard(s) present in the work area.  


Massachusetts Comprehensive Fire Safety Code, 527 CMR 1.00, 2015, Paragraph 13.6, Portable 
Fire Extinguishers, NFPA 10, OSHA 1910.157 outline requirements for the selection and 
placement of portable fire extinguishers in the work place. Key points include: 


1. They must be readily accessible. 
2. Extinguishers intended for use on Class A fires (ordinary combustibles) shall be placed 


so as not to exceed a 75-foot travel distance. 
3. Extinguishers intended for use on Class B fires (flammable and combustible liquids) shall 


be placed so as not to exceed 50-foot travel distance. 
4. Extinguishers intended for use on Class C fire (electrical) shall be placed based on the 


appropriate hazard for Class A or Class B fires. 


For most occupancies at MIT, a multi-purpose, dry chemical (ABC) type portable fire 
extinguisher (50-foot travel distance spacing) will provide adequate protection. The suggested UL 
rating is 4A:80BC. This is preferred over carbon dioxide and pressurized water extinguishers.  


1. Exception 1: certain high hazard laboratory operations may need special protection. 
2. Exception 2: multi-purpose dry chemical (ABC) type extinguishes, containing ammonia 


compounds, are prohibited for use on oxidizers containing chlorine and bromine. Water 
type extinguishers should be used for these areas.   


Portable fire extinguishers for kitchens within offices and commercial kitchens (utilizing grease 
producing equipment such as fryolators etc.) shall use “Class K” extinguishing agent. The travel 
distance from the hazard shall be a maximum of 30 feet.   


Portable fire extinguishers for areas that have combustible metals shall use “Class D” 
extinguishing agent. The travel distance from the hazard shall be a maximum of 30 feet.  


Portable fire extinguisher locations shall be marked by an indicator sign.   


2.10 Hoists and Lifting Equipment 


Whenever hoists or related equipment are installed or modified as part of a project,  including  -
hoisting machinery, derricks, cableways, machinery used for discharging cargoes, and temporary 
elevator cars used on excavation work or used for hoisting building material, lattice cranes, cranes 
with or without wire rope, overhead hoists (underhung), overhead cranes, underhung cranes, 
monorail cranes, overhead bridge cranes, electric or air driven hoists, pendant controlled hoists, 
lifting devices, powered platforms and any other equipment that has the minimum capability of 
hoisting the load higher than 10 feet and that has the capability of lifting loads greater than 500 







 


MIT Design Standards 2022 | T08 Environment, Health and Safety  Page 20 of 59 
 


 


pounds must include the following criteria that shall be provided to the crane and hoist owner or 
DLC Management for their records: 


• Stamped drawing of installation by Engineer of record 
• Certified load testing results 
• Pre-Inspection by 3rd party vendor experienced in the installation, maintenance and repair 


of cranes and hoists. 


2.11  Floor Drains 


General 


In accordance with Massachusetts Department of Environmental Protection (DEP) regulations, 
floor drains cannot discharge directly underground or to surface water. Non-approved 
connections to floor drain systems shall be prohibited. Refer also to the Lab Design Thematic 
Folder. 
 
Per 360 CMR 10.023, the following items are specifically prohibited from discharge to the 
MWRA sewer system via the floor drain system: 
 


1. Groundwater, storm water, surface water, roof or surface runoff, tidewater, or subsurface 
drainage, except construction site dewatering in a combined sewer area when permitted 
by the authority and municipality. 


2. Non-contact cooling water, non-contact industrial process water, uncontaminated contact 
cooling water, and uncontaminated industrial process water, and cooling tower blow 
down. (Small volumes of chilled water from small leaks may go to floor drain/sewer.) 


3. Fuel oil, crude oil, lubricating oil, or any other oil or grease of hydrocarbon or petroleum 
origin unless an approved and appropriate gas/oil separator that is in compliance with 360 
CMR 10.016 is used. 


4. Any liquid, solid, or gas, including, but not limited to, gasoline, kerosene, naphtha, 
benzene, toluene, xylene, ethers, alcohols, ketones, aldehydes, peroxides and methyl 
ethyl ketone, which by reason of its nature or quantity or by interaction with other 
substances, may create a fire or explosion hazard. 


5. Any noxious or malodorous liquid, gas, or solid or any other pollutant which either singly 
or by interaction with any other Waste causes or contributes to the creation of a public 
nuisance, makes it dangerous for personnel or equipment to enter the Sewer for purposes 
of maintenance, repair, inspection, sampling, or any other similar activity, or which 
results in the presence of toxic gases, vapors, or fumes within the sewer system in a 
quantity that may cause acute worker health and safety problems. 
 


Research Laboratories,  
Refer to the MIT Lab Design Thematic Folder: Section 8.3 
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Food Preparation/Service Areas, Residential Areas, Cafeterias or Commercial Cooking 
Areas and Vehicle Maintenance Areas 
 


Refer to the Plumbing Division 22 of the MIT Design Standards for the requirements in these 
areas. 


Where the Massachusetts Plumbing Code requires connection of floor drains to grease traps or 
oil-water separators these devices must meet the requirements outlined in the codes and the 
Plumbing Division 22. 
 


2.12  Design of Mechanical Rooms/Spaces 
 
.  Refer also to Division 23 - HVAC for EHS related HVAC design guidelines. 
 
Interior Mechanical Room Spaces 
 
Chemicals requiring eye washes and safety showers:  Many chemicals may be present in the 
mechanical rooms. Most common are water treatment chemicals for cooling tower, chilled water 
and hot water systems and chemicals to manufacture RODI water. It is necessary that safe storage 
handling and disposing methods be employed including eyewash and safety showers where 
needed. 
 
Proper access to higher equipment:  By nature, several equipment installed in the mechanical 
rooms are high with components requiring maintenance also high. It is necessary that access 
ladders, platforms and other devices be provided. Without proper maintenance access, 
maintenance may not be performed.  For instance, this access may include chain operation 
capability on valves located high. 
  
Noise 
 
Equipment inside mechanical rooms by nature is noisy.  
Mechanical equipment manufacturers commonly provide sound data in octave band frequencies 
as either sound power level (PWL) or sound pressure level (SPL) at a given distance. Usually, the 
critical octave band frequency selected for mechanical equipment is 250 Hz.  
At this frequency at which:  


• Equipment sound levels are high,  
• To attenuate noise is difficult 
• Human hearing perception is good. 


 
Multiple equipment running together add to the noise level. Where multiple pieces of equipment 
are used, the PWLs must be added logarithmically.  Hearing protection may be required 
 
Safety guards:  The mechanical room layout should ensure that all guards on moving parts are not 
obstructed. 
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Electrical Layout:  The National Electric Code (NFPA 70) and Mass electric code in genera 
prohibit installation of incoming electric service or emergency generators in mechanical rooms. 
They are installed in separate 2 hour rated rooms. 
 
Exterior Mechanical Room Spaces 
 
Noise:  Loud noise outside mechanical rooms due to mechanical equipment may even be more 
objectionable.  
 
Vibration:  Excessive vibration outside mechanical room can similarly be deleterious to teaching, 
research or other work. It is critical that vibration isolation be provided on any moving 
equipment. 
 
3.  FUEL STORAGE TANKS 


3.1 Aboveground and Underground Storage Tanks 


Meet or Exceed the Following Standards 


1. 40 CFR 112 Spill Prevention, Control and Countermeasure Regulation. 
2. 310 CMR 80 Underground Storage Tanks 
3. 310 CMR 80.00 Underground Storage Tank Regulations. 
4. MIT Spill Prevention, Control and Countermeasure (SPCC) Plan. 
5. Flammable and Combustible Liquids Code, NFPA 30, Current Edition. 


Storage Tanks; above-ground (AST) and under-ground (UST): 


1. MIT periodically installs storage tanks for the storage of flammable or combustible 
materials. In most cases these are fuel oil tanks used in conjunction with diesel driven 
emergency generators or fire pumps, but could also include tanks installed for storage of 
other types of flammable or combustible liquids including but not limited to electrical 
insulating oils, lubricating fluids etc. 


2. The regulations covering the installation, use, permitting and licensing of storage tanks 
are from a variety of agencies including federal, state and local. For instance, there are 
local permitting requirements for specific tank installations, licensing requirements for 
the quantity of flammable materials stored on the particular property and MassDEP tank 
registration requirements (UST’s only.) In most cases, tanks installed as part of 
construction and renovation projects only require approval from the local authorities. To 
gain approval, an application for installation and an application for fuel use and storage 
must be submitted to the Cambridge Fire Department. Once the applications have been 
approved, corresponding permits are issued to the installer or MIT. Copies of all permits 
shall be submitted to the EHS Office.  


3. Tanks used for storing oils in containers of 55-gallons or greater are also subject to the 
Federal requirements for spill control and countermeasure planning (SPCC.) The design 
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should include spill protection features including double-walled construction, above 
ground dikes, berms or other means to prevent the spread of material in the event of a 
spill. For underground tanks, the use double walled components and continuous 
monitoring to protect from (and detect) subsurface releases caused by a failure (e.g. 
piping leak) are required. Interstitial space leak detection is also required. Lastly, 
underground storage tanks are subject to periodic tightness testing, while above ground 
tanks are subject to regular visual inspections per the requirements of the MIT SPCC 
Plan. 


4. The EHS Office assists Project Managers with permitting and licensing, maintains copies 
of material storage permits and coordinates the annual renewal process with the 
Cambridge Fire Department. This includes inspections and payment of applicable 
renewal fees. 


5. Above ground storage tanks located inside buildings must be protected in rooms with 3-
hour fire rated walls, floor and ceiling and foam suppression systems. 


4.  DECONTAMINATION AND DECOMMISSIONING 


4.1 Laboratory decommissioning and decontamination considerations 


Laboratory Staff responsibilities: 
 
Lab staff must leave the laboratory in a clean and safe condition for construction crews. Prior to 
vacating the laboratory; laboratory staff must remove all chemical, biological, and radiological 
materials and they must decontaminate all work surfaces and equipment. This can be done by the 
laboratory personnel or a hired environmental contractor (at the expense of the lab or Dept.). 
They must also arrange for removal of all equipment (unless arrangements have been made 
otherwise) and any garbage or other items that will not be wanted by the new occupants, or items 
that need to be out of the way of renovation activities.  
 


EHS Project Liaison / EHS Office responsibilities: 


EHS works directly with the lab vacating a space to ensure the associated hazards are removed or 
identified. Depending on the scope of work, EHS assesses the following locations within a lab for 
hazards and documents the findings for the incoming renovation project team. EHS provides the 
project manager a summary report documenting the work completed either by the lab or 
environmental vendor, along with the remaining hazards in the lab, should they exist. EHS also 
posts the Notice of Laboratory Decontamination form on the doors of the associated spaces.  


Hazards Assessed by EHS: 


-‐ Mercury in sink traps 
-‐ Perchlorates in fume hood duct work 
-‐ Asbestos containing material (ACM) in floor tiles, ceiling tiles, benches and fume hoods 


Project Manager responsibilities: 
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Must verify that the laboratory is clean and decontaminated prior to demolition or construction of 
a lab to help prevent unexpected delays or unsafe working conditions.  It is strongly encouraged 
that the project manager or representative visit with the laboratory safety representative, 
department EHS coordinator or a member of the central EHS office, to verify that the laboratory 
is clean before construction begins. 


4.2 PCB’s in Building Equipment and Materials 


Polychlorinated biphenyls, or PCBs, refer to a class of compounds that were used in a variety of 
industrial applications, including as dielectric fluid in transformers and capacitors.  PCBs were 
added to caulking and sealants to improve their plasticity.  In 1976, the United States 
Environmental Protection Agency (US EPA) banned the manufacture and continued use of PCBs 
in concentrations above 50 parts per million (ppm).  The most common sources of PCBs 
impacting building renovations and demolition are in electrical equipment, namely transformers 
and capacitors, building materials such as caulking and sealants, and hydraulic oils pre-dating 
1976.  The EHS Office is responsible for ensuring that MIT complies with proper PCB 
management practices as identified under the Toxic Substances Control Act (TSCA), 40 CFR 
761.   


The Massachusetts Department of Environmental Protection deems waste containing PCBs in 
concentrations of 50 ppm or more to be hazardous.  Removal of PCB containing wastes from 
projects is to be coordinated through the Environmental Management Program within the EHS 
Office and must be removed by a licensed contractor. 


At the project outset, building age and repair/renovation history shall be used as a guide for 
determining whether sampling is required.  Buildings constructed after 1980 are not expected to 
require sampling.  Buildings constructed or renovated between 1950 and 1980 require sampling if 
engineering data is not available to rule out the presence of PCBs.   


Relative to sampling for PCBs, MIT’s PCB management program distinguishes between 
individual window repairs or small scale renovation projects (1-2 rooms) versus building 
demolition or large scale renovation. 


Repairs/Small Scale Renovations   


If the building was built and/or renovated between 1950 and 1980, any caulking removed shall be 
presumed to potentially contain PCBs and the waste handled accordingly.  If the building was 
constructed after 1980, it can be assumed that PCBs are not present.  If the building was built 
before 1950, PCBs are likely not present. 


Large Scale Renovation 


If the building was built and/or renovated between 1950 and 1980, and engineering data is not 
available to rule out the presence of PCBs, then caulking and sealants must be sampled.  If 
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sampling reveals PCB concentrations in excess of 50 ppm, then additional sampling of masonry 
may also be required.  The EHS Office provides direction to the Project Manager and the 
contractor on sampling protocol, including analytical method.  In the event a remediation plan is 
required, the Project Manager shall work with the EHS Office and a technically qualified 
Contractor to develop and execute the plan. 


Electrical Equipment Removal 


Transformers and capacitors pre-dating 1980 must be evaluated for date of manufacture and 
presence of oil.  Oil containing equipment must be tested prior to removal from MIT campus. 


 
5.  INTEGRATED PEST MANAGEMENT 


5.1 Integrated Pest Management (IPM) Design Guidelines 


Integrated Pest Management (IPM) is an effective and environmentally responsible approach to 
pest management that uses a variety of methods to control pests by modifying conditions which 
may attract and support habitats for pests. Integrating IPM considerations in design will eliminate 
or reduce pest infestation and has the goal of minimizing if not totally eliminating the use of 
pesticides at MIT. 


In as much as feasible, implement the following pest management recommendations in the new 
construction projects, renovation projects and demolition projects.  Emphasis should be placed on 
the grade floor(s), all building entrances and exits, building connections, and additional support 
structures as piping and ventilation.  Design considerations include: 


1. Landscaping and Grounds 


a. Playgrounds 


 Exterior fencing around playgrounds and park like settings should have a 
smooth vertical surface to prevent pests from climbing, and a top that 
prevents rodents from getting over the top of fence, for example a T-cap.   


 Exterior fencing should have 24 inch metal extension below grade and 
have holes no greater than 1/4 inch in any dimension to prevent rodent 
burrowing.   


 Below grade metal fence extensions, preferably constructed from 
stainless steel or other resilient material, shall be contiguous and where 
possible bank outward away from the protected area.  


 Hollow posts shall be tightly capped.  
b. General Spaces 


 Gates and joints present a vulnerable point as they can provide an access 
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point.  The contact points between fencing and buildings, and contact 
points between fencing and trees also present potential entryways for 
rodents and a design solution must be implemented as part of fence 
installation. 


 Tree wells and raised beds should be bordered and continuously lined 
with 1/4-inch sturdy stainless steel mesh to prevent harborage and 
nesting areas.   


 If stone is used it should be 3/4-inch minimum rounded stone to the 
depth of at least 4 inches on top of landscape fabric to discourage rodents 
from burrowing. 


 All vegetation/plantings should be assessed to avoid attractive food 
sources for rodents and other pests.  Limit the use of dense ground cover 
as it provides excellent camouflage for rodents.  Use of dense ground 
cover must be coordinated with a landscaping system that will prevent 
burrows. 


 Exterior plantings should be kept a minimum of 2 to 4 feet off the 
exterior of the building.  The goal is that vegetation not touch buildings.  
Mulch should not be used up against buildings. 


 Water retention areas should have metal mesh with openings 1/8-inch or 
smaller.  


2. Building Exteriors 


a. All access points into a building (exterior doors, mechanical doors, garages, 
loading docks, windows) should be assessed from an Integrated Pest 
Management (IPM) perspective.   


b. Exterior doors must make use of door sweeps and self-closers. The doors sweeps 
should be constituted of a rodent proof material, and the placement of door 
sweeps and self-closers should ensure gaps are less than 1/8 of an inch in length 
or height.  Further, door sweeps and self-closers should be easily maintained or 
replaced. 


c. The exterior building envelope should be tight with no gaps larger than 1/8 inch 
to prevent pest access (for example bees, mice, rats). 


d. Exterior ledges, particularly over entrances, should be eliminated.  Smooth, 
sloped (45 degree angle) surfaces work best.  The goal is to prevent birds from 
resting or nesting.  Additional anti-bird/pigeon measures include netting.   


e. Sidewalks, parking lots, and ground level surfaces surrounding buildings should 
slope and drain during inclement weather to prevent puddle formation. 


f. Exterior lighting choices should not attract pests such as moths, June bugs, or 
night flies. 


3. Building Interiors 
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a. Provide tightly sealed access panels to all “dead spaces” such as pipe chases and 
ceilings other than drop ceilings.   


b. Perforations and other spaces through which pipes and cables are laid throughout 
the facility shall be properly sealed and fire stopped.  Typically fire stopping will 
provide a barrier that will prevent pest/rodent travel but individual systems 
should be reviewed to these criteria before use. 


c. Overhead rolling doors shall be flush and tight with no gaps larger than 1/8 inch 
and preferred to be motion detection enabled, automatically closing when no 
activity is present. 


d. Provide door sweeps on all interior mechanical spaces, food service, loading 
docks and “back of the house” doors. 


e. Custodial closets and storage spaces should have finished floors and door 
sweeps.  Sinks in closets must be properly caulked and sealed to the floor and 
wall.  Drain cover should not allow large particles into drain.  See more details in 
the MIT Design Standards – Plumbing Division 22. 


f. Provide sealed hatches or coverings for sewage ejector pits. 
g. If raised floors with utilities below are used, means of pest control and regular 


inspection must be considered and addressed in the design. 
h. Floor mounted heating and cooling vents shall be screened to a less than 1/8 inch 


diameter opening, and have the ability to be regularly cleaned and maintained. 


4. Kitchens 


a. Food service counters, benches, cabinets, etc. should be flush with floors and 
walls to prevent nesting opportunities underneath and behind. 


b. Flooring materials for commercial kitchens shall be commercial kitchen grade 
such as quarry tile or epoxy and resistant to hot water and grease.  Kitchens in 
office areas are typically resilient tile. 


c. Baseboard moldings shall include coved corners, be at least 4 inches high and 
allow for water containment, cleaning and protection of walls.  All breaches, 
holes and penetrations in flooring must be sealed. 


d. Cabinets in kitchens and cabinets designed for food storage must seal tightly, 
with full back panels and kick plates.  Once installed, any holes in cabinets for 
utilities or factory provided accessories must be tightly and properly sealed. 


e. Bulk food storage rooms shall have rodent proof features incorporated.  The 
walls should extend to the slab above, have door sweeps, cleanable surfaces and 
be sized to eliminate storage in corridors.  All breaches and pathways into space 
must be sealed and fire stopped.  Avoid dropped ceilings. 


f. Provide access and easily cleaned surfaces below belted areas and spaces where 
food may be dropped. 


g. Kitchen designs shall include fixtures, and appropriate space to allow for the 
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initial collection, consolidation, storage and disposal of compostable materials 
and food wastes generated in kitchens. 


h. Plumbing associated with grease traps and other fixtures that require access shall 
allow regular cleanouts and maintenance.  The mechanical rooms or spaces 
within kitchens where this equipment is located should have cleanable surfaces. 


5. Waste Management 


a. Waste compactors shall be self-contained, water tight, and sealed between the 
ram and the container.   


b. Animal bedding waste containers (dumpsters/compactors), must be sealed 
between the ram and container. 


c. Compactor doors shall be self-closing and latching.   
d. Surfaces where compactors are placed shall be level, well drained, sealed or 


painted, concrete or asphalt surface. 
e. Design dumpster locations, water sources, and floor drains for proper 


housekeeping practices.  Alternative dumpster locations and types need to be 
considered if the building site interferes with trash and recycling removal from 
surrounding buildings. 


f. Exterior trash and recycling receptacles should be covered and rodent proof.  Big 
Belly solar compactors or equivalent are the standard for any new exterior 
receptacles. 


g. Buildings shall have easy access to a trash/recycling wash room.  These wash 
rooms shall have water resistant walls and flooring, sanitary floor drains, a warm 
water source and be sized for cleaning collection receptacles. 


h. Consider power and mounting capabilities for fly lights in waste areas. 
i. Where commercial kitchens are present, the waste area for facility must allow for 


consolidation, storage and disposal of compostable food wastes from kitchens. 


5.2 Integrated Pest Management (IPM) During Demolition and Construction 


The MIT construction Project Manager or selected contractor shall contract with MIT's pest 
control provider for any pest control services provided to projects to better coordinate integrated 
pest management efforts Institute-wide. 


For large renovations and all capital projects, pest control inspections of the job site should occur 
on an established basis (i.e. weekly) with a written report generated by pest control vendor 
including any identified corrective actions needed.  MIT project managers shall monitor 
corrective action completion and follow-up with contractors as needed.  If pest problems persist, 
the PM will call meetings of pest control vendor and contractors as necessary.  For minor and 
small projects pest control issues should be managed on an as needed basis. 
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Occupants of neighboring buildings or areas should be notified prior to work starting of potential 
impact of increased pest activity due to demolition/construction activities.  Communication shall 
remind occupants how to report pest problems.  Design considerations include: 


1. Demolition Sites 


a. Demolition debris should be removed from the site as quickly as feasible or 
possible.  


b. Piles of demolition debris left for any period of time may become infested and 
create increased pest activity in the surrounding buildings in the area. 


2. Construction Sites 


a. Appropriate rodent control actions must be taken along the perimeter and 
surrounding areas of construction sites. 


b. Construction dumpsters shall not be used for food waste disposal and must be 
emptied on a regular basis.  


c. The dumpster location shall be kept clean to prevent harborage and food sources.   
d. A City of Cambridge Ordinance that requires all dumpsters, including 


construction dumpsters be licensed and maintained. 
e. Pest proof, covered exterior and site trash receptacles are required where needed 


for use by construction personnel and catering trucks. 
f. Pest sightings or evidence of pest activity should be immediately reported to the 


MIT Project Manager and pest control vendor for immediate action. 
g. Access points on the perimeter of project areas to neighboring spaces should be 


sealed and door sweeps installed wherever possible.  
h. Doors leading to and from renovation areas must be kept closed at all times, 


particularly exterior doors.  This includes before or after deliveries of materials to 
the job site. 


i. Construction dumpsters shall be emptied on a regular basis and the dumpster 
location kept clean to prevent harborage and food sources.   


j. Construction waste dumpsters must not be used for the disposal of food or food 
packaging related wastes. 


k. Staging areas are required to be clean at all times to prevent harborage and food 
sources. 


l. Work sites should remain “broom clean” and all waste generated removed daily, 
particularly food waste generated from coffee or lunch breaks, to prevent 
harborage and food sources. 


m. A pest control survey should occur prior to the interior of the building being 
“buttoned up.”  This survey shall identify breeches, gaps, and other areas that 
need to be sealed, fire stopped or have debris removed. 
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n. Periodic (as needed) pest control meetings should be held between project 
managers, construction managers, and representatives of EHS and MIT's pest 
control provider to discuss issues in remediation from the beginning to 
acceptance of the project. 


o. Prior to project areas being turned over to MIT, the project should be inspected 
by MIT’s outside pest control services vendor to be certified as being “pest free”. 


p. Punch lists and walkthrough inspections, shall pay particular attention to 
breaches and penetrations. 


 
6.  CONSTRUCTION MITIGATION 


6.1 Construction Mitigation Plans 


Mitigation concerns for the MIT Community and abutters include: vibrations, noise, dust, odors, 
debris, vehicle and pedestrian traffic, fire exiting during construction, and crane operations. 


Submit construction mitigation plans for MIT EHS review.  
 


7.  WASTE HANDLING 


7.1 General Waste Handling 


Meet or Exceed the Following Standards 


1. 310 CMR 19.017 Waste Disposal Ban.  
2. 310 CMR 30.00 Hazardous Waste Regulations. 
3. Mass DEP Waste and Recycling guide. 
4. City of Cambridge Dumpster permit requirements. 


Waste is generated through all phases of a project and a building’s life span including demolition, 
construction, and operations. The project management team should work with the EHS Office to 
ensure demolition debris from laboratories is assessed and managed properly.  


In addition, the project design team should ensure that waste storage alcoves or stations are 
designed into new buildings and renovations to allow occupants the ability to manage their 
various waste streams properly. 


7.2 Hazardous Materials Waste Management 


Existing buildings slated for demolition or renovation should be assessed by EHS prior to the 
project’s demolition phase to ensure potential hazards are identified and/or removed. All 
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radioactive, biological and chemical materials and wastes must be removed from a space before 
work can begin by the project, as indicated in these guidelines.  


Common hazardous materials include, but are not limited to: 


1. Polychlorinated Biphenyls (PCBs) in window caulking. 
2. Asbestos in façade and building materials. 
3. Lead in paint. 
4. Mercury in sink traps, chip tanks, plumbing fixtures, piping. 
5. Perchlorates in fume hood exhaust systems. 
6. Universal Waste Items; light bulbs, rechargeable batteries, ballasts, etc. 
7. Potentially contaminated soils. 


7.3 Construction and Demolition Waste Management 


Many of the waste streams generated during building demolition and construction projects are 
recyclable. Construction and Demolition (C&D) Wastes have been identified as a major target for 
reuse and recycling because this material typically represents a large volume of material. 


The Commonwealth of Massachusetts has banned the landfill disposal of C&D debris. This 
means that asphalt pavement, brick and concrete (ABC) rubble, as well as other waste materials 
(see list below) must be handled in accordance with Massachusetts Solid Waste Regulations.  


Contractors are required to obtain a dumpster permit through the City of Cambridge. In addition, 
the contractor should review the location of the proposed dumpster with the Recycling and 
Materials Management Office prior to the delivery of the dumpster. 


MIT requires that, at a minimum, the following materials be recycled:  


1. Clean dimensional wood. 
2. Uncoated asphalt, bricks, and concrete (ABC). 
3. Metals including stud trim, ductwork, piping, reinforcing steel (rebar), roofing, steel, 


iron, galvanized sheet steel, stainless steel, aluminum, copper, zinc, lead, brass, and 
bronze. 


4. Any other materials for which reuse, salvaging, or recycling results in a net cost that is 
equivalent to or less costly than landfill disposal or incineration. 


In addition, contractors shall be aware that the Commonwealth of Massachusetts has banned the 
following waste streams from incineration or landfill disposal.  These MIT waste materials may 
not be included in shipments destined for incineration or landfills. These include: 


1. Lead-acid and lithium type batteries. 
2. White Goods (Appliances). 
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3. Cathode Ray Tubes (CRTs) including computer monitors. 
4. Leaves and Yard Waste. 
5. Whole Tires. 
6. Metal, Plastic and Glass Containers. 
7. Paper and Cardboard. 


General Contractors hired for new building construction, renovations or demolition projects 
should submit a Waste Management Plan to the MIT Project Manager. The Plan should include 
the following: 


1. A written breakdown of the waste materials expected to be generated by type and 
approximate quantity. 


2. The name of all landfill(s) and/or incinerator(s) proposed for trash disposal, the 
respective tipping fee(s) for each of these disposal options including transportation costs, 
and the projected cost of disposing all project waste in the landfill(s). 


3. A list of each material proposed to be salvaged, reused, or recycled during the course of 
the project, the proposed end use or local market for each material, and the estimated net 
cost savings or increase resulting from recycling (versus land filling) each material, 
taking into account revenue from the sale of recycled or salvaged materials and tipping 
fees saved due to diversion of materials.   


The Waste Management Plan shall include provisions for periodic reporting to MIT, including 
types and quantities of waste materials hauled off-site. In this way, the MIT Project Team can 
demonstrate the waste management and recycling efforts through-out the course of the project as 
opposed to attempting to collect, analyze, and report the data at the end of the project. 


7.4 Waste Management Features in Building Design 


For new building construction and full building renovations, consideration should be given to the 
staging areas within the building and at the loading dock level for general waste management, 
which includes recycling. MIT Recycling and Materials Management Office, Custodial Services, 
and the EHS Office should be contacted for review of these locations. Locations at each floor 
level should be provided for occupants or service staff to bring the following materials:  


1. Broken down cardboard 
2. Larger volumes of recyclables (glass, plastics 1-7, aluminum, paper) 
3. Styrofoam materials 
4. Rechargeable batteries and small CFL bulbs 
5. Toner cartridges and small electronics 
6. Plastic film and wrap  
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If floor level kitchenettes are available, organic food waste collection should be provided near the 
trash and recycling bins. Signage should accompany containers for all streams generated.  


If a café or food venue is in the space, proper container placement and signage should be included 
for recycling, organic food waste, and trash.  


At the loading dock level, ample space should be provided for collection and removal of bulk 
streams mentioned above.  
 


8.  VALUE ENGINEERING 


8.1 Standards 


The EHS Office is available to comment during VE initiatives. Value Engineering Change 
Proposals (VECP) should be reviewed by EHS in those situations where the VE analysis results 
in a direct (or indirect) effect on safety. The role of the EHS Office is to conduct a hazard and risk 
assessment to assist the project team with decision-making and if necessary, identify possible 
alternatives to the VECP.  


For additional information, contact the MIT EHS Office. 


9.  FURNITURE 


9.1 Flammability 


When purchasing new furniture for renovation or new building, comply with current regulations 
for flammability.   


Note: In most cases the Massachusetts Fire Code allows furnishings in public spaces within 
sprinklered buildings to have seating that meets California standard TB 117-2013. 


 


10.  WORKSTATION DESIGN PRINCIPLES 


10.1 General 


Computer workstation ergonomic design principles need to be considered to give the user the best 
overall positioning and the adjustability required to improve worker comfort and productivity 
while preventing workplace injuries including musculoskeletal disorders and repetitive strain 
injuries.  
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The purpose is to adapt the workplace to the worker, dependent on the job description, required 
tasks, duration and physical make-up of the employee performing those tasks.   


One of the best ways to prevent and control injuries and illnesses is to "design out" or minimize 
risks early in the design process and to build in/plan for adjustability. Workstations may be used 
by multiple persons of a wide variation of sizes, either by being shared or over time.  Newer work 
styles which require sit/stand positioning as well as use of voice transcription should be 
accommodated. By addressing safety and health needs in the design process, the goal, to prevent 
or minimize work-related hazards and risks associated with workstations can be achieved.  


Many ergonomic factors are involved in the design of a computer workstation such as: 


1. Chair design/adjustability. 
2. Keyboard placement/adjustability/articulating keyboard tray. 
3. Workspace adjustability. 
4. Work environment/heating and cooling. 
5. Adjustable work surface/desk. 
6. Ambient office and task lighting. 
7. Sit to stand stations. 
8. Ease of adjustability. 
9. Adequate space. 
10. Location of other components/telephone/headsets.  
11. ADA accommodations. 
12. Type/location of input devices. 
13. Anti-glare screens. 
14. Foot rests. 
15. Monitor adjustability and monitor arms. 


All of the above issues when properly addressed in the design process may reduce or eliminate 
musculoskeletal disorders associated with poor ergonomic design or equipment. It is important 
that designers meet with those that will be using or have knowledge of the work to understand the 
job function in order to apply appropriate design principles. All workstations should be 
adjustable, for areas with many users, adjustability is an even more important consideration and 
these workstations should be suitable for users of many sizes. 


For more information or guidance please contact the Environment, Health and Safety Office 
environment@mit.edu  for assistance with office ergonomic design issues. 


Or visit: 


EHS ergonomic web page https://ehs.mit.edu/site/content/ergonomics  
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MIT Assistive Technology Information Center (ATIC Lab) http://ux.mit.edu/atic   


OSHA ergonomic web site http://www.osha.gov/SLTC/etools/computerworkstations/  


 


11.  AIR EMISSION SOURCE PERMITTING 


11.1 Standards 


Meet or Exceed the Following Standards 


1. MIT Title V Operating Permit. 
2. 40 CFR 50 – National Primary and Secondary Ambient Air Quality Standards. 
3. 40 CFR 60 -- Standards of Performance for New Stationary Sources. 
4. 40 CFR 63 -- National Emission Standards for Hazardous Air Pollutants for Source 


Categories. 
5. 40 CFR 70 -- State Operating Permit Programs. 
6. 310 CMR 7.00 - Air Pollution Control. 


11.2 Equipment 


MIT periodically installs combustion equipment in the buildings such as emergency generators, 
boilers, hot water heaters, etc. A process or piece of equipment (emission source) at MIT has the 
potential to be included in the campus-wide Title V Operating Permit if it uses and/or emits any 
of the following substances above threshold levels.  Notify EHS if these are being considered.: 


1. Volatile Organic Compounds (VOCs);  
2. Carbon monoxide (CO);  
3. Nitrogen oxides (NOx);  
4. Sulfur dioxide (SO2);  
5. Lead; 
6. Particulate matter with diameter of 10 micrometers or smaller (PM10); 
7. Ozone Depleting Substance (ODS); and 
8. Hazardous Air Pollutants (HAPs). 


Examples of equipment to consider: 


1. Boilers. 
2. Emergency generators. 
3. HVAC. 
4. Space heaters. 
5. Water heaters. 
6. Chillers / cooling towers. 
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7. Parts cleaners / degreasers. 
8. Painting / coating operations.  
9. Furnaces. 
10. Soldering operations.  
11. Printing operations.  
12. Welding operations.  


11.3 Requirements and Permitting 


Massachusetts Department of Environmental Protection (Mass DEP) and US EPA regulate the 
installation, use, and permitting of all combustion sources. Particular care is required when 
locating these emission sources so as to avoid causing a localized health or nuisance problem 
from emissions or sound impacts.  


If emission unit has an outside stack, that stack shall be configured to discharge the combustion 
gases vertically and cannot be equipped with any part or device that restricts the vertical exhaust 
flow of the emitted combustion gases, including rain protection devices “shanty caps” and “egg 
beaters”. Depending on the size (power output or heat input rating) of the emission unit, either 
minimum stack heights and/or emission control equipment may be required. Any emission 
impacts of exhaust stacks must be minimized by employing good engineering practices. Such 
practices might include: 


1. Avoiding locations that may be subject to downwash of the exhaust; 


2. Installing pollution control equipment to minimize impacts on sensitive receptors 
(people, windows, doors, fresh air intakes, etc.); and  


3. Installing stacks of sufficient height in locations that will prevent and minimize episodes 
of air pollution. See Specification Division 26 – Electrical, Section 3.5 for specific stack 
requirements for emergency generators. 


Emission unit should be located so as to avoid the creation of a noise nuisance, as defined in the 
City of Cambridge Noise Ordinance or 310 CMR 7.10 MassDEP noise requirements. Units 
located outside should be housed in enclosures specifically designed to attenuate sound.  


EHS must be notified prior to the installation or emission sources, including those that are exempt 
from permitting requirements as they may still require initial notification and,, are required to be 
registered with Mass DEP in the next required Source Registration (the annual air emissions 
report).   


Permits are required for many activities that result in air pollutant emissions.  Air permits identify 
what pollutants are emitted, how much can be released according to standards, and what controls 
are implemented to reduce emissions, including plans to monitor the pollution at the site.   


A compliance certification to Mass DEP is required if you install one of the following: 
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1. Emergency generator, fire pump or other similar engine rated at 37 kilowatts and up, or 
2. Non-emergency engine rated at 50 kilowatts and up. 
3. Boilers with heat input ratings of ten (10) to 40 million British thermal units (Btu) per 


hour.   


All engines must comply with EPA emission standards and have a stack that exhausts vertically. 
EHS will submit the certification for these units. 


12.  CONTAMINATED SOILS AND GROUNDWATER 


12.1 Standards 


Meet or Exceed the Following Standards 


1. Massachusetts Contingency Plan 310 CMR 40.0000 
2. MCP Reportable Concentration in Soil and Groundwater 
3. Note:  Construction sites projects greater than 1 acre performing dewatering or disturbing 


greater than 1 acre must have a storm water or dewatering management program and 
NPDES permit in place if the discharge will potentially reach a storm drain or water 
body. These permits are issued by the City of Cambridge and U.S. Environmental 
Protection Agency. 


12.2 Introduction 


A significant portion of the MIT Cambridge campus is located on soil known as urban fill.  This 
material often contains materials from burning of fires and wastes from the early industrial 
revolution which includes significant amounts of coal ash. These soils and possibly, groundwater, 
may also be contaminated by years of vehicle emissions from leaded gasoline internal 
combustion engines, and in some cases from factories or service stations formerly located in the 
area.  As a result, excavated soil may contain metals such as lead or arsenic, hydrocarbon 
compounds considered hazardous materials and organic contaminants. 


12.3 Applications, Requirements, and Selection 


Work involving excavation of soil is typically performed according to the Massachusetts 
Contingency Plan (MCP), a program of the Massachusetts Department of Environmental 
Protection (MA DEP) that is designed to identify and clean up contaminated properties. The MCP 
requires owners, such as MIT, who cause or become aware of contamination on their property to 
clean it up or otherwise control the hazards so there is no significant risk to the public.  As part of 
this work fill is excavated, transported to MIT EHS approved off-site disposal sites and replaced 
with clean, non-contaminated fill per the MIT imported fill specification.  In addition, abandoned 
fuel underground storage tanks have been frequently found during excavation projects and have 
required remediation.  The regulation also requires that a Licensed Site Professional (LSP) be 
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employed for managing the MCP process at a site, with EHS signing off on all required MCP 
approvals. 


Projects with excavation or underground utility work that disturb soils should consult with EHS 
during project planning to determine scope of soils work and applicability of soils and 
groundwater contamination regulations.  For utility work located on City of Cambridge property 
for MIT projects, contact EHS early in the project to discuss the stringent City soils pre-
characterization requirements. 


During excavation should any unusual odors or discolored soil conditions be found, stop the 
excavation and contact EHS as soon as possible to determine whether the site has potential 
contamination.  This type of contamination may require the contractor to report to MIT a 
condition where MA DEP must be notified within 2 hours by MIT EHS.  


Project Managers should review the MIT GIS system to ascertain whether the project site is listed 
as having an Activity Use Limitation (AUL) from a past project and require certain procedures 
for future work as required by the MCP.  Contact EHS when working on an MIT site that is a 
listed AUL. 


12.4 Testing and Permitting 


On excavation projects, analytical testing of soils is required for MCP site classification and off-
site disposal.  An LSP is required to supervise this work and make any required notifications to 
MA DEP, on behalf of MIT.   


 


13.  MAKER SPACES AND MACHINE SHOPS 


13.1 Introduction 


Maker spaces/Shops, and other locations where material fabrication and assembly work 
occur are important resources at MIT.  Whether curricular or non-curricular, for students 
and faculty or employee use only, these spaces provide the equipment and 
instrumentation through which our educational, research, and infrastructure maintenance 
goals are met.   


The purpose of this section is to outline design guidance from an EHS perspective 
regarding location, attributes, layout, and other features of maker space/shops on campus. 


13.2 Shop Parameters 


Size 
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1. Sized to accommodate the intended equipment and operations, plus routine storage needs 
for fixtures, stock parts etc.   Consider any needs for proximity to ancillary functions such 
as formal teaching spaces or classrooms, laboratories, dedicated computing spaces, 
photographic / imaging studios, etc.   


2. Floor-to-ceiling heights should also be evaluated to accommodate tall equipment and any 
needed overhead mechanical or electrical services 


3. Space should be allocated to lockers and / or shelving for personal possessions, clothes, 
and other items.  For professional (employee-only) shops, lockers and access to changing 
areas and showers may also be required by contract language 


Accessibility 


Consider material in- and outflows along withloading dock access.  Consider the size of the 
largest tools and materials to be used or assembled.  May require large / expandable door systems, 
and freight elevator access.  Where such features are needed but unavailable, identify alternate 
method(s) for managing material and equipment transport and movement.  For new maker 
space/shops or substantial renovations of existing maker space/shops, the project should include 
the procurement of any necessary lifts, powered industrial trucks, or other special means of 
material transport or handling. 


Structural Integrity and Capacity  


1. Ensure structural integrity and capacity, verify floor load rating. 
2. For maker space/shops in multi-story buildings, heavy or highly sensitive equipment may 


require additional floor strengthening / stiffening and / or placement in lower floors and / 
or along supported walls to minimize floor deflection, vibration, or tool “bounce” 


Utility Hook-ups 


Ensure space has or can readily accommodate necessary mechanical service requirements.  These 
include but are not limited to basic 120/220 V electrical power, 3-phase electrical power, water, 
wastewater discharge, ventilation systems, data / internet connectivity, compressed air, and 
hydraulics. Hard wired tools should include electrical disconnects to facilitate lockout/tagout. 


Neighbors 


Consider and actively work to mitigate potential impacts from shop operations on all adjacent 
neighbors, whether MIT or non-MIT.  Potential impacts include noise, vibration, dust, chemicals, 
spills, off-hours deliveries and material transport, and pedestrian and vehicular traffic. 


Access Control 


Limit shop and tool access to authorized individuals 
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1. Maker space/shops must be lockable to secure and restrict access to authorized 
individuals only.  This can be accomplished by the use of traditional keyed door locks, 
digital security punch codes, or standard MIT ID card door access control.  Whichever 
system is used, it must be MIT-approved and consistent with applicable Emergency 
Management and Business Continuity Office and MIT Police requirements to ensure 
emergency responder access.  It is further recommended that highest hazard class (Class 
3) student maker space/shops allow for the use of standard MIT ID card access control 
for user tracking and accountability purposes, at the discretion of the shop manager. 


2. Where Class 3 power tools must be located within a larger shared or otherwise 
uncontrolled open access area, they must be protected from unauthorized use by a main 
power disconnect, disabling of the individual tool(s), or installation of a lockable 
partition, cage or room divider 


Shop Entryways 


1. Shop entryway areas shall provide visual accessibility into the shop, using clear glass 
door view panels, sidelights, windows, or window walls.  All clear openings must be of 
impact-resistant construction and meet applicable fire rating  


2. Main shop entryways must be furnished with standard MIT room door safety 
identification sign holders and any additional hazard warning signage applicable to the 
materials or operations inside the shop 


Separate Shop from Non-Shop Areas 


If a separate room is not possible, establish and demarcate clear separation(s) between the shop 
proper and any break, eating locations, meeting, classroom, desk, or other non-tool areas.  
Depending upon the nature of the shop, this demarcation may be a painted line or other symbol 
on the floor, area signage, chains, bollards, cones, gates, or doors. 


Offices 


Any interior office(s) for shop manager(s) or instructor(s) should be sited in a central or otherwise 
readily accessible location, with high visibility onto the shop floor through unobstructed 
doorways, windows, window walls, or other design elements. 


General Layout and Configuration Considerations 


Design Goal: Design and layout maker space/shops to optimize space utilization and storage, 
enhance the learning experience, promote safety, and ensure accessibility for future service and 
maintenance. 


Tools and Tool Layout 
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1. Provide adequate space and clearance around all tools for safe access during use, service 
and maintenance, and nearby pedestrian traffic and material flows   


2. In student shops, additional clearance space should be provided for safe clustered group 
teaching, targeted observations, and instructor-led demonstrations   


3. Consider any anticipated long stock materials or oversized finished projects   
4. Provide storage for tooling, jigs, gages, fixtures, dies, and other items in close and ready 


proximity to the machine(s) they support 
5. For specific tool layout requirements, consult the manufacturer’s guidance (if available).  


Visit other maker space/shops with similar tools to interview managers and instructors 
about layout advantages and disadvantages.  Maker space/shops used for training and 
teaching purposes will generally require more open space around tools than other maker 
space/shops 


6. Tools with the potential to produce hazardous “flying objects” (i.e., loose chuck keys or 
tooling, handles or wrenches, improperly secured parts) should be oriented to minimize 
injuries to others nearby.  For example, metalworking lathes should always be oriented 
parallel but skewed to each other to prevent flying objects from hitting operators on 
adjacent machines in a row 


Fire and Life Safety 


Existing and proposed new maker space/shops must meet basic fire and life safety rules, 
including appropriate number and sizing of emergency egress pathways, fire-rated separations 
between shop and surrounding non-shop spaces, maximum occupancy and assembly limits, and 
applicable building designations.  


Egress 


All egress routes and exit doors must be posted and their routes kept clear. 


Smoke / Fire Detection, Alerting, and Suppression 


1. Specific fire alarm considerations may include hard-wired, battery back-up smoke / heat 
rise detection systems with local audible alarm(s).  In spaces anticipated to generate 
significant amounts of dust, humidity, or mists, consider avoiding photoelectric style 
smoke detectors and instead rely upon heat rise detection  


2. All occupied spaces must be protected by MIT standard fire sprinkler systems.  Within 
the maker space/shop consider installing protective caging on all sprinkler heads 


3. Provide one or more prominently located and labeled portable fire extinguishers 
(reference MIT standard here), typically as a 10-pound Class ABC dry chemical 
extinguisher.  Where laser, electronic, optical, or other sensitive equipment could be 
damaged by dry powder, carbon dioxide extinguishers, or other approved gaseous agents 
may generally be substituted. If combustible metals are present, provide Class D 
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extinguisher or extinguishing agent such as dry sand or Met-L-X Class D extinguishing 
powder.  


Hot Work 


1. Hot work tools and operations must adhere to the MIT Hot Work Program and City of 
Cambridge requirements, including safe work distances for open flames, non-
combustible surfacing, compressed gas cylinder storage, and limits on maximum 
quantities of flammable materials 


2. Welding, cutting torches, brazing, and related high temperature “hot work” operations 
can produce hazardous fumes, sparks and other hot particles, and create ocular hazards to 
nearby persons.  Hot work areas must be isolated from other tools and operations by use 
of a separate room or other means of distance and shielding.  Non-combustible opaque 
solid shields or welding curtains must be provided to prevent inadvertent ocular exposure 
and provide protection against sparks and other hot particles 


3. All working surfaces in or around hot work areas much be of non-combustible 
construction  


4. Supplemental dedicated portable fire extinguishers must be provided for hot work areas 
5. Depending upon the type, materials  and frequency of the hot work, local exhaust 


ventilation or portable “fume extractors” may be required   
6. Provide storage areas for welding helmets, gloves, and fire-resistant coats or aprons. 


Material Handling and Storage 


Provide adequate capacity and means to safely transport and store the anticipated range and size 
of raw materials, finished products, and shop equipment and supplies. 


Material Transport and Handling 


1. Consider needs for any overhead trolleys, hoists, cranes, and other lifts.  (See guidelines 
on Hoists and Overhead Lifting Equipment for additional information)  


2. Ensure that shop aisles and walkways have sufficient width for anticipated material 
transport, including the use of hand-carts, rolling carts, lifts, or powered industrial trucks 


Storage 


1. Determine the preferred method(s) for storage in the shop, ranging from the creation of 
formal tool and materials “cribs” to the use of open, decentralized storage.  Final 
decisions will be dependent upon shop type, user base, staffing, and value or hazards of 
stored materials and tooling   


2. Minimize footprint loss by using vertical or stacking storage systems where feasible, or 
co-locating storage areas in adjacent spaces.  Design should consider safe and easy access 
to materials. 







 


MIT Design Standards 2022 | T08 Environment, Health and Safety  Page 43 of 59 
 


 


3. Rolling carts and parts bins often provide maximum flexibility for varied work projects 


Compressed Gases and Flammable Liquids 


Compressed gases and flammable chemicals require special storage arrangements.   


Cylinders of any compressed gases must be secured against tipping and falls by wall chains or 
another approved restraint system.   


Flammable materials, including liquid chemicals, most aerosol spray can products, and 
flammable compressed gases are subject to City of Cambridge and Massachusetts Fire Code (527 
CMR, Chapter 60) maximum allowable quantity limits.  


Flammable materials shall be stored in compliance with 527 CMR or the applicable NFPA Code.  


Electrical 


Appropriate, code-compliant electrical power service and distribution to maximize operational 
flexibility and maintain a safe work environment. 


1. Following the Massachusetts Building and Electrical Code, maximize the number of 
separate circuits to avoid overloads, ensure circuit breaker boxes and individual circuits 
are well-marked and coded, and centrally located for quick access 


2. All equipment must be  UL listed or have other NRTL certification. 
3. Special Electrical Needs 


a. Identify any special electrical service requirements (i.e., 3-phase power, 
uncommon line voltage equipment) during planning and design   


b. Avoid floor-level electrical outlet service; instead, use overhead electrical busses 
to provide maximum accessibility for future tool installations and / or re-
orientation of existing tools  


c. Provide an adequate number and distribution of common 120 and 240 V outlets   
d. Consider installing overhead retractable cord and reel units for larger open 


assembly areas and for flexible multi-function shop spaces 
4. Emergency Power Shut-Offs 


a. In addition to emergency shut-off buttons on all fixed location power tools, room-
level under-voltage trip/relay should be provided in all shops.  These can be simple 
shunt-trip circuit disconnects or full-room electrical controller switches.  Where 
installed, they must be prominently labeled.  Strong consideration should also be 
given to also using a button style that requires a key or ID card to reset power in 
order to force a review of the cause for the emergency shut-off event   


b. Room-level electrical control switches can also be used to affirmatively depower 
some or all of the tools in a shop, manually or by a time-of-day clock.  This approach 
can serve as a reliable means to “de-rate” the hazard classification of a shop to enable 
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its broader use or to simply ensure that no work can occur in that space without 
specific on-site supervision 


c. In dusty or wet shops, consider installing emergency power shut-off buttons inside 
clear weather-proof covers 


Other Design Issues 


1. In general, surfaces should be smooth and easily cleanable 
2. Seamless sheet or epoxy-coated flooring is preferred in wet areas and locations subject to 


spills   
3. Flooring choices should consider the impact of dropped tooling or parts.  Select “softer” 


finishes where the cost of damages will be high.  Alternatively, consider rubber / 
composite non-skid area “anti-fatigue” matting 


4. Avoid sub-floor raceways, hatches, access covers, etc.  Where unavoidable, ensure that 
they are securely covered and do not pose any slip, trip, or other hazards to pedestrians, 
carts, or other transport devices 


Lighting 


1. General Approach: take advantage of natural light sources or features, as feasible 
2. Room Lighting 


a. Incorporate high efficiency lighting systems wherever feasible 
b. Lighting fixtures should be arranged so lighting is even with no shadows 
c. Although recessed lighting is preferable to suspended styles, it is generally 


infeasible in most shop environments with large open ceiling plans   
d. Protect all exposed / suspended lighting fixtures against inadvertent impact and 


damage with covers, cages, or protective shades or lenses 
3. Task / Tool Lighting 


a. Provide increased illumination for tool-level task lighting, preferably with low-
voltage lights (i.e., < 50 V).  Where standard 110/120 V tool-level lighting must 
be used, ensure that bulbs and shades are covered, armored, or otherwise 
protected from inadvertent impact and damage. 


Compressed Air, Vacuum, and Hydraulic Systems 


1. Location 
a. Compressors, vacuum pumps, and hydraulic control pumps are noisy and a 


source of significant vibration.  Select the lowest noise emitting units possible 
when procuring new equipment   


b. Locate these system components in either a separate space or within a special 
enclosure in the shop   


c. Wherever placed, use isolation mounts to minimize vibration and provide ready 
access for routine service and maintenance 
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2. Distribution 
a. Shut-off valves should be located to facilitate routine service needs, and pipes 


located on walls or ceilings. 
b. Pipes should be prominently labeled by service 
c. Flexible reinforced hosing should only be used at terminal service ends and for 


equipment connections 
d. Compressed Air delivery nozzles should be restricted to < 30 PSI to minimize 


potential injuries and meet OSHA requirements. 


13.3 HVAC and Ventilation for Machine Shops 


 Meet or Exceed the Following Standards 


1. ACGIH Industrial Ventilation Manual – latest edition 


2. Clean Air Act (CAA) Section 608 (40 CFR 82 Subpart F) Refrigerant Management 


Regulations 


The overall approach is to provide adequate general ventilation for overall air quality 
supplemented by local exhaust and local filtration systems that control contaminants at their 
sources and limit their spread.  It is also desirable to be able to where possible have local exhaust 
systems operate with the tool or work station and may be turned on/off or controlled by users.  
Filtration of local exhaust may also be necessary before discharge to the outside or in some cases 
re-circulated in the space.  Hood design, placement, and exhaust quantity are critical for effective 
capture, refer to the above mentioned ACGIH manual for details.  Manufacturers of tools and 
filtration systems may also have specifications and guidance on ventilation volumes, pressure 
drops, etc. The Industrial Hygiene Program (IHP) staff in the EHS office should review  shop 
ventilation systems. 


Heating and Cooling 


1. Design should consider the use of refrigerants with the least ozone-depleting potential 
available or non-regulated refrigerants.	  


2. HVAC equipment containing 50 pounds or greater of regulated refrigerants must be 
coordinated with EHS and DOF such that it can be added to the MIT Refrigerant 
Management Program database.	  


Ventilation 


1. Good general ventilation should be provided for maker space/shops since odors, mists 
and dusts may be produced from activities such as machining and storage or use of 
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cutting fluids.  ASHRAE provides guidance of 6 air changes per hour of ventilation.  
Both local and general exhaust can be included in this number. 


2. General exhaust grills should allow for good mixing and be accessible for cleaning.  It is 
preferable if general exhaust can be single pass air if supply air is not the only means of 
heating and cooling.  BMS controls should be provided to set back the general ventilation 
when the shop is not in use. 


System Determination 


1. Both the types of materials being machined and the particle size generated by the 
machine tool must be considered when determining if local ventilation will be needed for 
a given tool.  Band saws and drill presses produce large chips and generally do not need 
local ventilation unless the metals being machined contain beryllium, lead or other toxic 
metals.   


2. Metal working lathes and mills can produce smoke from cutting fluids and some 
potentially metal fume (depending on process).  Some process will generate aerosols of 
cutting fluids, mist eliminators can be used to capture these locally.  Consider adding a 
snorkel to mills and lathes that will be heavily used or used with toxic metals. 


3. Grinding and sanding operations produce fine dust particles and almost always require a 
source control such as a downdraft table or local exhaust.  A HEPA filtered vacuum 
cleaner can be used as a source of particulate control if dry operations only are being 
conducted.  	  


4. Exhausted local ventilation systems must be equipped with filtration, preferably located 
before the exhaust fan and accessible for maintenance.  Access to shop personnel is 
helpful if materials are collected in a suitable manner for recycling. 


5. To provide maximum flexibility, portable fan\filtration units are sometimes the best 
solution for providing local exhaust when needed. These can be turned off when not in 
use and can be picked up by a general ventilation system when toxicity levels or odors 
require exhausting to the outside. 


Machining of Plastics 


Local exhaust discharged to outdoors is recommended for large volume machining of plastics 
where significant odors and fumes are generated. 


Woodworking Maker Space/Shops 


1. Local exhaust with filtration (dust collection) is required for most woodworking tools.  
Recirculation back to the shop is usually acceptable if the collection efficiency of the dust 
collector is high and general ventilation is also provided.  Exhaust  ports are needed at/on 
each tool.   


2. A determination should be made early in the design process as to whether central dust 
collection system is warranted or if each tool should have its own filtration system. If 
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multiple tools are used simultaneously or regularly,   consider an appropriately sized dust 
collection system with primary (typically a cyclone) and secondary (high efficiency bag 
filter or paper filter) collectors.  The system can be located in the shop or outside.  If 
outside, weatherproofing and other fire related codes will need to be addressed	  


Laser Cutters 


Laser cutter exhaust is a critical, often challenging element in the overall ventilation system 
design,  Although laser cutters may be purchased with filtration units, it is usually preferable to 
exhaust them to the outside  to the outside.  Most laser cutters require stand-alone high static 
pressure exhaust systems which tend to be noisy.  and are best designed with on-off capability  
integrated into the laser cutter controls.  To avoid odors from freshly cut materials the exhaust 
should stay on for a few minutes after the run is completed. 


3D Printers 


Required ventilation for 3D printing will depend upon the printing technology and materials, 
manufacturer recommendations, number and size of machines and room configuration. Since the 
ventilation requirements are variable and the technology is evolving rapidly, an understanding of 
planned and future 3D printing needs is critical. At a minimum, good general exhaust ventilation 
is required in all 3D printing areas. Locating the 3D printing area to take advantage of room 
airflow patterns to more quickly exhaust odors and fine particles should be considered.  Some 3D 
printers come with enclosures and in some cases filtered enclosures can be added.  To allow for 
future flexibility some capability for local exhaust should be included even if no tools requiring 
exhaust are identified in the design phase. 3D printers that use powdered metals or plastics may 
have additional requirements for ventilation and other infrastructure. 


CNC Equipment with Enclosures 


CNC equipment with enclosures may have ports for ventilation to be exhausted to the outside or 
connected to a mist eliminator/smoke eliminator and re-circulated in the shop.  The machine 
specifications, materials to be machined, cutting fluid and volume should be reviewed to 
determine if ventilation is necessary and the type to be installed. 


Small Shop Hoods for Spray Painting and Adhesives Work 


Many maker space/shops, studios, and assembly areas may require a small hood for the solvent 
vapors and paint droplets produced from activities such as spray painting and applying adhesives.  
These contaminants must be exhausted from the building via a non-recirculating system (100% 
exhausted to the outside), and should be equipped with a paint mist filter (installation of large 
spray booths should be evaluated for additional safety and infrastructure measures).  These hoods 
should be on/off with an exhaust flow monitor that can be muted when the hood is off.  Controls 
may include occupancy sensors, timers or other technology.  
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EHS should be consulted when specifying these types of equipment for evaluation of air 
emissions permitting requirements. 


Welding and Cutting Operations 


Local exhaust vented to the outside will be required for all welding operations. 


Additional Equipment That May Require Special Ventilation 


 Hot wire cutters 
 Heat treating furnaces and ovens 
 Indoor work with combustion engines 
 Etching and plating 
 Abrasive / sandblasting 
 Any hazardous chemical operations 


System Controls 


Where feasible, tool-based local exhaust ventilation systems should be connected to the tool 
power control and / or room ventilation system.  This ensures that contaminant capture is actuated 
when the tool is turned on, and turned back off again upon completion of the task.  Under certain 
circumstances, shut-off time delays may be needed to provide additional ventilation time. 


Special Water or Wastewater Issues 


Identify special water consumption, quality and quantity needs, and wastewater- generating 
activities during planning and design to ensure suitability of the intended shop location and 
address any potential regulatory requirements.  This is especially important for equipment and 
operations that use water or water-based coolants that may require discharge to drain (e.g., non-
recirculating water jets, water-cooled mills). 


Municipal Water 


1. City water may not be used for single use, pass-through cooling of mechanical systems 
or tools; instead, use house chilled water, process chilled water, or a stand-alone point-
of-use recirculating water chiller 


2. For equipment or operations that generate wastewater special permitting and / or pre-
discharge treatment systems may be required.  Consult MIT EHS for assistance. 


Sinks 


1. Maker space/shops should contain or have immediate access to a handwashing sink, 
with soap and paper towel dispensers. 
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2. Larger maker space/shops may also benefit from a “slop” or janitorial style wash sink, 
with a hose bib attachment on the faucet spout 


Emergency Eyewashes and Showers 


Emergency shower needed in Maker Space/shop if flammable or corrosive liquids will be used. 
Eye wash recommended for dusty (wood) environments as opposed to particulates (e.g. 
metal/plastic particles). 


Waste Management and Collection 


Adequate space and collection devices for safe, compliant disposal of all waste materials 
generated in the shop. 


Best Practices 


1. Dedicate one or more areas to the collection of regular trash, recyclable materials, 
special shop-generated wastes, and any hazardous and other regulated wastes   


2. Locate waste storage areas in readily-accessible parts of the shop to encourage use and 
facilitate routine pick-up and removal  


3. For any hazardous chemical wastes, additional collection area features are generally 
required, including secondary containment, special signage, and training 


Shop Safety Features 


Consistent, readily-identifiable access to PPE, safety equipment and other safety features in all 
shops.  


Provide the following at or near the main entry point or other common area of each shop: 


Safety Station 


Highly visible “safety station” that will house: 


1. Safety glasses, goggles, face shields, hearing protection, etc., as appropriate to shop 
operations 


2. Hair and beard tie-back accessories (e.g., hats, head bands, ponytail ties, hair and beard 
nets) 


3. Any other personal protective equipment required for the shop   
4. Basic first aid kit  
5. SDS station and binder (as applicable) 
6. Small tool out-of-service / mini-LOTO (lock-out/tag-out) kit 


Telephones 
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Each shop must have one or more landline telephone(s) with posted campus emergency contact 
numbers, including building number and street address to aid emergency responders. 


Remote Monitoring 


1. Remote monitoring by CCTV or internet camera(s) is an optional feature, but 
recommended for Class 3 shops (shops with higher hazard tools) and for higher hazard 
student shops.  Such a feature can enable remote real-time viewing of shop activities by 
an instructor or manager 


2. Where installed, it is critical that all responsible parties understand the limits of remote 
monitoring technology and that it is not observed 24 / 7 for emergency response 
purposes.  Remote monitoring systems must meet MIT’s video surveillance policy.  
Notices must also be prominently posted in the area informing occupants that the space 
may be under video surveillance 


Machines and Machine Safeguarding 


Although largely tool-specific, several general concepts guide the safeguarding of all shop tools 
and machines.  Consult MIT EHS prior to ordering any new or replacement shop tools or 
equipment. 


1. Tool Safeguarding 
a. For each tool, provide safeguarding that meets regulatory (e.g., OSHA), advisory 


organization (e.g., ANSI), and Institute requirements, regardless of manufacturer-
provided guarding and controls.  Refer to the MIT EHS Shop and Makerspace 
Safety SOP (EHS-0076) for details. 


b. Any required post-purchase retrofits or upgrades to meet safeguarding 
requirements are the responsibility of the acquiring department.  Consult MIT 
EHS for assistance in identifying approved parts suppliers and installers  


2. Welding, torch cutting, laser cutting, and other operations with the potential for harming 
eyes and human vision must be enclosed or shielded by opaque welding safety barriers 
or curtains   


3. Tools with potential for releasing flying objects may require Lexan, woven wire, or 
other shielding as additional area protections against injury 


4. Large open-access equipment and tools such as self-standing 3-D manufacturing robots 
may require light curtains, other proximity sensing controls, and /or moveable barriers to 
provide for safe set-up and operation.  


5. Tools positioned in separate / remote spaces for ventilation, noise, or other physical 
safety reasons will require remote tool operation controls and remote visual monitoring 
through safety glass panels, video or CCTV, mirrors, or a periscopic device.  


6. Some tools, especially those that are top heavy or can tip, as well as those recommended 
by the manufacturer must be secured to the floor or other means to prevent tipping. 
Bench-top machine tools must be securely mounted to the work surface or bench. 
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14.  COMPRESSED GASES AND CHEMICAL STORAGE 


14.1 Compressed Gases 


Refer to Lab Design Thematic Folder. 


14.2 Chemical Storage 


Refer to Lab Design Thematic Folder. 


1. Non-Lab Areas: 


a. When designing a shop space, the needs for chemical storage should be factored 
in.  All shops are required to maintain a chemical list, and this list can be used in 
evaluating storage needs. 


b. When large numbers of spray cans are used, or other flammables, space should 
be planned for flammable storage cabinets, perhaps the biggest chemical storage 
need in a shop.  In some cases, it may be desirable to vent the flammable cabinet.  
In rare cases, it might be appropriate to design a flammable storage room with 
appropriate diking and fire protection 


c. There should be sufficient shelving for storage of non-flammable chemicals. 


d. If drums of chemicals are used, sufficient space for such storage needs to be 
planned. 


e. Chemicals meeting the definition of an oil under 40 CFR 112 and stored in 
containers of 55-gallons or greater must be included in the MIT Spill Prevention, 
Control, and Countermeasure (SPCC) Plan. Chemical storage meeting this 
description should be coordinated through EHS to ensure the MIT SPCC Plan 
can be updated accordingly. 	  


f. For shops with welding or other operations requiring compressed gas, 
appropriate space and securing should be planned for storage of the cylinders.  


g. Chemical waste accumulation areas should be planned in areas such as vehicle 
maintenance shops. 


15.  GAS AND VAPOR MONITORING 


15.1 Standards 


Meet or Exceed the Following Standards - Refer also to Lab Design Thematic Folder 
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1. Massachusetts State Building Code, 780 CMR, most current edition 


2. Massachusetts Comprehensive Fire Safety Code, 527 CMR 1.00, 2015 


3. International Fire Code, 2009 


4. Factory Mutual Global Data Sheets, 2015 


5. Standard on Fire Protection for Laboratories Using Chemicals, NFPA 45, 2015 


6. Compressed Gases and Cryogenic Fluids Code, NFPA 55, 2016 


7. Compressed Gas Association Standards 


8. Standard System for the Identification of the Hazards of Materials for Emergency 


Response, NFPA 704, 2012 


9. SEMI International Standards 


15.2 Introduction 


Gas monitoring may be required when highly toxic, toxic, flammable, or pyrophoric 
(spontaneously combustible in air) gas use is planned. Under some conditions oxygen monitoring 
is required in locations with compressed and liquefied inert gases; and LEL (Lower Explosive 
Limit) monitoring in locations such as storage areas for flammable gases and chemicals. This 
section applies to Lab and Non-Lab areas. 


General recommendations for permanently installed gas monitoring systems: 


1. Monitor type, alarm set points, automated actions and notifications for monitoring 
systems are determined by the project design review team based on MIT EHS and 
Facilities specifications, code requirements, building infrastructure and research needs. 


2. All monitoring systems must report alarm details back to a continuously monitored 
station (e.g. the Facilities Operations Center and if available, a DLC response team.). 
Exceptions to this rule must be approved by EHS. 


3. A visual and audible alarm must be present inside and outside of the lab with the ability 
by emergency responders to silence the alarm. Alarm details in a display panel (alarm 
type, level, etc.) must be available inside and immediately outside of the monitored area 


4. A remote monitor is required in the Fire Command Room or near the main building Fire 
Alarm Panel. Signage should indicate the warning signal intent. The signage shall include 
appropriate hazard warnings, as well as response instructions (e.g., “Do Not enter the 
laboratory if the alarm has been activated”) contact information and emergency phone 
numbers. The researcher is responsible for writing a response procedure that is reviewed 
by EHS which they are posted at the lab including alarm levels and contact information 
that the DLC, Operations Center and EHS would follow in case of an alarm. The 
response protocol would be distributed to Operations Center, EHS and be covered as part 
of the lab specific training. The response procedures and any other supporting 
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documentation will be kept in a secure location such as in the Fire Command Room or 
blue locked box mounted outside the lab entry 


5. The location of gas sensors will be based on the properties of the gas and potential leak 
points. Sensors shall be located within 12 inches of the floor for gases heavier than air) 
and near the ceiling for gases lighter than air. Ambient air sensors for toxic gas 
monitoring will be located near breathing zone height 


6. Monitoring equipment make/models should be standardized as much as possible to 
facilitate maintenance requirements. Contact Facilities and EHS to ensure that an 
acceptable monitor is purchased 


7. Emergency power, battery backup (24 hours) must be provided for monitoring systems. 
The monitoring system should continue to operate without interruption. 


 
15.3 Pyrophoric, Highly Toxic and Toxic Gases 


Certain gases with very high toxicity and/or pyrophoric properties (e.g., silane, arsine, and 
phosphine) require continuous 24 hour air monitoring in the work area, ventilated 
equipment/enclosures and possibly duck work. Automatic gas shutdown at the gas source and 
tool shutdown in the event of ventilation failure or gas detection may also be required. An 
automatic fire detection system must be installed in rooms or areas where highly toxic 
compressed gases are stored or used. Flame detection is required for pyrophoric gases. 


Toxic gas alarm set points are based on the American Conference of Industrial Hygienist 
Threshold Limit Values (ACGIH TLVs).  Typically monitors are set to alarm at half of the TLV 
and the TLV. For detection inside of ventilated enclosures (e.g., gas cabinet or tool enclosure) the 
lab should be evacuated and gas source automatically shut down. For highly toxic and pyrophoric 
gas detection at the TLV level or higher in ambient/breathing air, the building is evacuated. 


The monitoring system shall be equipped with an audible and visual alarm indicator. The audible 
signal shall be at least 15 dB above the ambient sound level. The visual alarm beacons shall be 
amber for equipment and gas cabinet/enclosure alarms and blue for ambient alarms. The visual 
alarm beacons shall be labeled.  


While toxic gas use may not require the same monitoring and controls as very toxic gases, each 
planned use of toxic gas requires some level of engineering controls and/or monitoring. 
Especially of concern are toxic gases that may not provide adequate warning below the TLV due 
to high or no odor thresholds and olfactory fatigue (e.g., carbon monoxide, hydrogen sulfide or 
hydrogen chloride). 


Highly toxic, toxic and pyrophoric gas monitoring requires that sensing ports be located in the gas 
cabinet, tool/equipment enclosure, and lab area. 


Compressed gas cylinders containing highly toxic, toxic and pyrophoric gases shall be stored in a 
gas room or approved cabinet, exhausted gas cabinet, or exhausted enclosure with a fire 
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suppression system in accordance with requirements specified in 527 CMR Chapter 60 Table 
60.4.2.1.1.3. 


The cabinet shall be equipped with an excess flow control valve and flow restrictor in cylinder 
and exhaust monitor/interlock for gas flow shutdown upon exhaust loss.  


There shall  be a manual emergency shutoff at the gas cabinet.  


For high hazard group H occupancies, the exhaust ventilation system serving gas cabinets, as well 
as any tool enclosures, shall be provided with emergency power. The local authority having 
jurisdiction may require additional safeguards. 


1. Note: SEMI and Massachusetts Building Code define a highly toxic gas as having an LC 


50 of 200 ppm or less and a toxic gas as having an LC50 of greater than 200 ppm and less 
than or equal to 2000 ppm for a one-hour exposure to albino rats between 200 and 300 
grams. [SEMI F6-92].   NFPA 704 uses an LC50 of less than or equal to 1000 ppm for its 
highest health hazard rating of 4 and an LC50 of 1000 to 3000 ppm for a hazard level of 3 


Small returnable cylinders (lecture bottles) containing less than 10 cubic feet of gas by volume 
that are kept inside gas cabinets or fume hoods: 


1. Require local (temporary) monitoring 
2. Must be kept in the gas cabinet/fume hood at all times 
3. If their use is restricted to inside the hood and not piped to equipment outside the hood, 


an excess flow control valve/flow restrictor is not required 
4. If their use in not limited to inside the hood and piped to equipment outside the hood the 


cylinder must be equipped with an excess flow control valve and flow restrictor in 
cylinder and the equipment and ambient air must have continuous monitoring 


5. See Table 1 for suggested sequence of operations 


15.4 Inert Gases 


Some research laboratories use compressed and liquefied gases in locations where the potential 
for a low oxygen, <19.5% O2, atmosphere exists.  These areas are required to have oxygen 
sensors. Examples include liquid helium cooled magnets or dilution refrigerators, MRI rooms, 
MEG rooms, nitrogen generator rooms, nitrogen filling stations and storage areas for inert gases. 
Where there is potential for high level oxygen, the set point would be 23.5%. 


EHS with assistance from the project design group will review the proposed research, location 
and gas quantities to determine whether oxygen level monitoring may be required. In some cases 
provisions for emergency exhaust triggered by an alarm may be required.  Positioning of sensors 
should be based on gas density at the time of release relative to ambient conditions. Sensors for 
MRI and MEG rooms should be designed for these rooms to eliminate interference with the 
image quality. 
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The signage shall include appropriate hazard warnings, as well as response instructions (e.g., 
“Warning! Low Oxygen Alarm”) contact information and emergency phone numbers. Refer to a 
template sign for consistency. Response protocols should also be developed and distributed as 
outlined above in the toxic gas section. 


See Table 1 for suggested sequence of operations. 


15.5 Flammable Gases 


The purpose of the lower explosive limit (LEL) monitoring of gases within a laboratory space or 
gas storage room is to give early warning to personnel of a potentially hazardous condition. 


When a gas is both toxic and flammable or pyrophoric, the more stringent (sensitive) monitoring 
requirement shall be used. Both monitors are not required. 


The monitoring system shall be equipped with an audible and visual alarm indicator. The audible 
signal shall be at least 15 dB above the ambient sound level. The visual alarm beacons shall be 
labeled. 


The location of gas sensors shall be determined based on the properties of the gas. 


Compressed gas cylinders containing flammable gases shall be stored be in a location equipped 
with a fire suppression system. This shall be a room, a gas cabinet, or other code-approved 
enclosure.  


Flammable gas cabinets do not require fire suppression systems, if the room that they are located 
in is protected by a fire suppression system. 


Any flammable gas cylinder containing greater than 33 cubic feet of gas must be contained in a 
gas cabinet, if sprinkler protection is not provided in the room. 


 The cabinet shall be equipped with an excess flow valve and exhaust monitor/interlock for gas 
flow shutdown upon exhaust loss.  


There should be a manual emergency shutoff at the gas cabinet.  


For high hazard group H occupancies, the exhaust ventilation system serving gas cabinets, as well 
as any tool enclosures, shall be provided with emergency power.  Flammable gases should be 
monitored by a continuous monitor in the lab room and any non-toxic flammable gas cylinders 
outside a gas cabinet should have an excess flow valve. For non-toxic flammable gas, sensors are 
required in the gas cabinet, equipment/tool enclosure and lab area. 


Exceptions: 


1. When the cylinder contains less than or equal to 10 cubic feet of non-toxic flammable gas 
by volume (lecture bottle) 
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2. Natural gas plumbed as a “house gas” to labs need not be monitored 
3. For experiments using a small cylinder of flammable gas (Airgas size 35, approximately 


33 cubic feet of gas) 
4. If ventilation in the space is adequate and the release risk is not higher than normal, 


continuous monitoring may not be required but is still a best practice 
5. If monitoring is used, hand-held or local alarm is acceptable 
6. When gas is flowing, the experiment should be continuously attended 
7. All other flammable gas controls apply: flashback arrestor, adequate piping/tubing, 


restricted flow orifice, excess flow valves. 


Any non-toxic flammable gas cylinder containing greater than 33 cubic feet of gas must be 
contained in a gas cabinet if sprinkler protection is not provided in the lab. 


The local authority having jurisdiction may require additional safeguards. Response protocols 
should also be developed and distributed as outlined above in the toxic gas section. 


See Table 1 for suggested sequence of operations. 


15.6 Flammable Liquid Vapors 


The purpose of the lower explosive limit (LEL) monitoring of flammable liquid vapors within a 
laboratory space or flammable liquid storage room (FLSR) is to give early warning to personnel 
of a potentially hazardous condition. In the case of an FLSR, these areas are normally 
unoccupied; thus, it is possible that a leak or spill could result in high concentrations of 
flammable vapors that could go undetected. 


LEL monitoring may be required in locations designed as flammable liquid storage rooms 
(FLSR) where dispensing will occur.  Requirements include: 


1. The LEL alarm system shall activate on a single alarm point set at 20 %. This set-point 
may need to be lower for liquids that are also toxic 


2. The monitoring systems shall be equipped with an audible and visual alarm indicator. 
The alarm signal shall be transmitted to a constantly attended station. The audible alarm 
shall exceed background ambient levels by 15db. The visual alarm shall be labeled 


3. The alarm sensors shall be located no higher than 12 inches above the floor 
4. Signage shall be posted outside the FLSR. The signage shall include appropriate hazard 


warnings, as well as response instructions (e.g. “Do Not Enter if the Alarm has been 
Activated”) contact information and emergency phone numbers 


5. When the flammable liquid dispensing involves use of an automatic pumping system (as 
opposed to manual,) the pump shall shut-down upon LEL alarm activation (or line 
leakage detection) to stop the flow of liquid 


6. The local authority having jurisdiction may require additional safeguards 
7. Exception: FLSR where dispensing will not be conducted 
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Response protocols should also be developed and distributed as outlined above in the toxic gas 
section. See Table 1 for suggested sequence of operations. 


15.7 Toxic and Flammable Gases in Non-Lab Areas 


Carbon monoxide monitoring is required in all residential areas, commercial kitchens, Ice Rink 
and garages (to start ventilation fans only). Natural gas monitoring is required in commercial 
kitchens. Where there is an assumed high hazard to occupants from the natural gas/carbon 
monoxide exposure in other non-lab buildings, a discussion will take place between the designers 
and EHS to determine the appropriate monitoring in these areas. Response protocols should also 
be developed and distributed as outlined above in the toxic gas section. 


15.8 Table 1 - Suggested Sequence of Operations 


Condition Building 
Management 
System  


System 
Supervisory 
on Fire 
Alarm  


Local 
Horn / 
Strobe 


Gas or 
Liquid 
Valve 
Closure 


Evacuate 
Lab or 
Area 
(local 
alarm) 


Evacuate 
Building/ Alarm 
Signal to Fire 
Alarm, Priority 2 
Alarm Broadcast 
to Building 
Evacuation5  


Highly Toxic and 
Pyrophoric Gas, ½ TLV 
in gas cabinet/enclosure 
and equipment 


X  X1    


Highly Toxic and 
Pyrophoric Gas, TLV in 
gas cabinet/enclosure 
and equipment 


X X X X X  


Highly Toxic and 
Pyrophoric Gas, ½ TLV 
in ambient air 


X X X1 X X  


Highly Toxic and 
Pyrophoric Gas, TLV or 
greater in ambient air 


X  X X X X 


Toxic Gas, ½ TLV in gas 
cabinet/enclosure and 
equipment 


X  X1    


Toxic Gas, TLV in gas 
cabinet/enclosure and 
equipment 


X X X X X  


Toxic Gas, ½ TLV in 
ambient air 
Note: carbon monoxide 
gas in cylinders, 15ppm3 


X X X1 X X  
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Condition Building 
Management 
System  


System 
Supervisory 
on Fire 
Alarm  


Local 
Horn / 
Strobe 


Gas or 
Liquid 
Valve 
Closure 


Evacuate 
Lab or 
Area 
(local 
alarm) 


Evacuate 
Building/ Alarm 
Signal to Fire 
Alarm, Priority 2 
Alarm Broadcast 
to Building 
Evacuation5  


Toxic Gas, TLV or 
greater in ambient air 
Note: carbon monoxide 
gas in cylinders, 25ppm3 


X  X X X X 


Flammable Gas, 10% 
LEL3 


X  X1    


Flammable Gas, 20% 
LEL3 


X X X X X  


Flammable Gas, 50% 
LEL3 


X  X X X X 


Oxygen, 19.5% X X X X (for 
inert gas source) 


X  


Flammable Liquid 
Vapor, 20% LEL 4 


X X X X X  


Flammable Liquid 
Vapor, 50% LEL 4 


X  X X X X 


Flammable Liquid Leak 
Detection4 


X X X X X  


Emergency Gas Off Pull 
Station 


X  X X X X 


Combustion gas carbon 
monoxide 15 ppm2  


X  X1    


Combustion gas carbon 
monoxide 25 ppm2 


X X X X X  


Combustion gas carbon 
monoxide 200 ppm2 
Note: for MIT Ice Rink, 
set point is 125 ppm. 


X  X X X X 


Natural gas 10%  LEL2 X  X1    
Natural gas 20%  LEL2 X X X X X  
Natural gas 50%  LEL2 X  X X X X 


Panel Trouble  X  X    
Battery Alarm / Power 


supply 
X  X    


 


1 Strobe only 
2 Non-lab areas, residential areas (where required), e.g., residential, boilers, furnaces, water heaters, 
kitchens, garages, generators, engines 
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3 High pressure gas from cylinders in equipment and ambient air 
4 Room/enclosure, equipment and ambient air, lab and non-lab 
5 Pretone, message, alert tone same as fire alarm. Release fire doors 


   
END OF DOCUMENT 
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1.  INTRODUCTION  


1.1 General 


With over 160 buildings on the Cambridge campus, MIT has a number of buildings that are 
historically significant and are considered iconic works of architecture.  These buildings require 
an additional level of attention and care when contemplating renovation and renewal projects. 
 
Since 1916, when MIT moved to the original Main Group buildings designed by architect 
William Welles Bosworth and engineer John Freeman in Cambridge, until today, MIT has had a 
tradition of hiring innovative architects and engineers to design the campus buildings.  Many of 
these buildings are visited by architects, design professionals and tourists from all over the world 
as they were iconic works of architecture and engineering at the time of construction and remain 
so today.  


1.2 Historic Preservation Review 


Buildings 1 to 8, 10, 11, 14, 50, E1 and E2 are part of a historic district nominated to the National 
Register of Historic Places by the National Park Service in 1986.  Other buildings that were 
nominated separately are the MIT Chapel (W15) and Kresge Auditorium (W16), W31 (the former 
Cambridge Armory), Metropolitan Storage Warehouse (W41), Baker House (W7) and the Arthur 
D. Little Building (E60).  In 2012, MIT had Building E52 determined eligible for the National 
Register. 


MIT declined to have any of the nominated buildings listed on the National Register.  By 
Commonwealth of Massachusetts statute, these buildings have a Determination of Eligibility for 
the National Register and are listed on the State Register of Historic Buildings.  When work on 
these buildings requires a State permit or the renovation project is funded by the Commonwealth 
of Massachusetts bond funding, the Massachusetts Historic Commission reviews exterior 
alterations. 


In 2015, MIT signed a protocol agreement with the Cambridge Historical Commission (CHC) 
that ensured that MIT would review all exterior alteration to buildings considered significant with 
the staff of the CHC.  In 2016, MIT completed a historic survey and evaluation of campus 
buildings 45 years or older and three campus landscapes.  The evaluation utilized the Secretary 
for Interior Standards for Historic Preservation evaluation criteria and a team consisting of MIT 
staff, the Cambridge Historical Commission staff and the project consultant, Public Archaeology 
Lab from Pawtucket Rhode Island evaluated the historic resources.  The map, MIT Historic 
Inventory & Evaluation Summary (2002 & 2016 Assessments), indicates the buildings and 
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landscapes of high and moderate levels of historic significance that require consultation with the 
Office of Campus Planning before a design team engages in alterations and additions.  


1.3 Iconic Architecture Review 


There are a number of iconic and architecturally significant buildings on campus which do not 
require any regulatory review but are significant enough to require internal design review for 
compatibility with the original building design.  The map, MT Buildings with Architectural 
Significance, illustrates those buildings.  The Office of Campus Planning works with the 
Comprehensive Stewardship Group, Repair and Maintenance and Campus Construction to review 
proposed interior or exterior modifications to those buildings to ensure that the design intent 
remains intact. 


1.4 Review Criteria 


Buildings:   
 


1. Carry out all renovations and alterations with particular care to ensure high quality 
workmanship and historic appropriateness.   


2. When working on all these buildings, any exterior alterations should be reviewed with the 
staff of Office of Campus Planning.   


3. If the proposal warrants, there will be an informal review with the staff of the Cambridge 
Historical Commission, coordinated by the Office of Campus Planning staff.   


4. If there are any issues that cannot be resolved between MIT and the Cambridge Historical 
Commission staff, the proposal will be brought to the Cambridge Historical Commission 
for review. 


Locations: 


1. First Floor entry lobbies, rest rooms and other public areas of historic or iconic buildings 
should be constructed with high quality durable finishes and materials.  For example: 


a. In lobbies and first floor corridors, terrazzo is an excellent flooring choice as it 
can last one hundred years or more and still holds up with the heavy traffic and 
use of carts and other equipment that can ruin other floor finishes.  


b. Using materials like ceramic tile in high traffic areas at MIT have not fared well, 
as the tiles crack and spall. 


2. Exterior features and the exterior envelope should be respectfully restored using materials 
and assemblies expected to have a long life span.  For example: 


a. The new replicated steel windows in the Main Group have an anticipated life 
span of 75 to 100 years.  Their design uses new technology and maintains the 
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historic and iconic character of the Main Group buildings. 
b. The successful long-term restoration of building envelopes is dependent upon 


understanding the technology used during the original construction and finding a 
solution to restoration that will enhance the performance yet be compatible with 
the underlying building materials and methods of construction. MIT has learned 
through experience that if the original construction method is not thoroughly 
understood, any restoration approach with modern construction methods fails 
quickly and/ or is clearly recognizable as an incompatible intervention.  


3. Exterior plazas and courtyards should be respectfully restored or modified using 
assemblies expected to have a long life span.  For example: 


a. The landscape areas of campus in iconic locations should be maintained and 
constructed with attention to detail and long-term ease of maintenance.   


b. MIT currently has no designated landscapes that require review with state 
agencies but does have 3 landscapes – Killian Court, the Kresge Oval and 
Eastman/ McDermott Courts – that are considered significant and need review by 
the Office of Campus Planning during a restoration/ renovation. 


4. Materials: 


a. The specifications for historic materials can be found in the individual 
specification section.   


b. The use of modern materials in conjunction with the historic materials should be 
done carefully and judiciously since modern construction techniques may not be 
compatible with the construction approach undertaken in the historic structure.  
Please review with the Office of Campus Planning.  


 


2.  MAIN GROUP BUILDINGS 


2.1 Building Products 


MIT has standardized products for renovations in the Main Building Group.  Refer to the list 
below and the referenced specification divisions in the MIT Design Standards.  For repairs or 
renovation to exterior building-wall concrete on Buildings, 33, 36, 38, contact OCP for concrete 
mix standard.  For interior renovations at W20 Stratton Student Center, contact OCP for approved 
Interior Design Palette. 
 
Architectural Woodwork - Refer also to Division 6, Par. 4.4. 
 
 Grade:  AWI Custom Grade. 
 Veneer and Solids:  Select White Maple, Quarter Sawn, Grade AA. 
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 Veneer and Solids:  American Black Cherry (Prunus serotina), Quarter sawn, Grade AA. 
 
Steel Doors and Frames - Refer also to Division 8, Par. 1.3. 
 
 Interior Doors: 1-3/4 inch thick, flush, heavy duty, 18-gage, minimum 0.042 inch steel 


faces, with a minimum STC rating of 32. 
 Interior Frames: 16-gage, 0.053 inch thick. 
 Exterior Doors:  1-3/4 inches thick, seamless, extra heavy duty, 16-gage, 0.058 inch thick 


A60 galvannealed steel faces, with a minimum core R-value of 6.25. 
 Exterior Frames: 14-gage, 0.067 inch thick, with an A60 zinc coating. 
 
Exterior Monumental Doors - Refer also to Division 8, Par. 3.4. 
 
 Door Thickness: 2-3/4 inches.  
 Veneer: African Mahogany (Khaya ivorensis), Plain Sliced, WDMA Industry Standard, 


“A’ Grade veneer minimum 1/50 inch (0.6 mm) thick, mechanically splice species wood, 
cut with book matched grain, end matched transoms. 


 
Historically-Appropriate Aluminum Windows - Refer also to Division 8, Par 11.4. 
 
 Type:  Custom-fabricated double-hung counterbalanced aluminum windows by Custom 


Window Division of Wausau and Graham Aluminum Windows.  
 Color:  Custom formula to match MIT Color No. Devflex 4216 0200 01 (gallon formula: 


BLK 1P25, YOX 2P10, OXR 0P33, GRN 0P4). 
 
Interior Steel Framed Partitions - Refer also to Division 8, Par. 2.3. 
 
 Steel Framing:  Hope's 5000 Series and Landmark Series, black powder-coated finish. 
 Glazing:  5/16 inch laminated glass, frosted or clear interlayer. 
 Glazing Film:  3M Dusted Crystal.  
 
Door Hardware - Refer also to Division 8, Par. 14.3. 
 
 Finish:  Antique bronze matching existing. 
 Butts/Hinges - Stanley, McKinney, Hager. 
 Keying and Locksets - Schlage. 
 Exit Devices - Von Duprin. 
 Door Closers - LCN. 
 Pulls, Wall Stops, Floor Stops - Rockwood, Hager, Ives. 
 Gasketing - NGP, Pemko, Hager. 
 Handicap Power Operators - Tormax. 
 
Terrazzo Flooring - Refer also to Division 9, Par. 7.4. 
 
 Terroxy Resin Systems as distributed by Terrazzo & Marble Supply Co. 
 
Toilet Compartments - Refer to Thematic Folder T16 - Restrooms and Custodial Closets, Par. 3.  
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 Type:  Stainless steel, floor-mounted overhead braced, 0.032 inch thick stainless steel, 
AISI Number 4 satin finish, edge profile to block direct view into compartment. 


 
Toilet Accessories - Refer to Thematic Folder T16 - Restrooms and Custodial Closets, Par. 3.15.  
 
 Toilet Tissue Dispensers. 
 Automatic Paper Towel Dispensers. 
 Soap Dispensers. 
 Soap Dishes. 
 Grab Bars. 
 Mirrors. 
 Towel Bars. 
 Robe Hooks. 
 Sanitary Napkin Disposal. 
 Shower Curtain Rods.  
 Shower Curtain and Hooks. 
 Lavatory Shelf. 
 Accessory Locks. 
 
Horizontal Louver Blinds - Refer also to Division 12. 
 
 Louver Blinds:  Skyco Shading Systems “Retro Lux.”, as available from Bright Window 


Coverings, Inc., Wakefield MA.  
 Slats: Nominally 2 inch wide, extruded magnesium aluminum alloy, not to include 


reprocessed metals, .0075 inches thick before coating. 
 
Roller Shades - Refer also to Division 12, Par. 5.3. 
 
 Manual and Electrically Operated Shades:  Mecho/5 Standard Brackets, wall mounted 


with fascia, room darkening side channels where blackout fabrics are used.  Single and 
double rollers as applicable. 


 Solar Shadecloth:  ThermoVeil Dense Basket Weave Shadecloth 1500 Series 
 Blackout Shadecloth:  ThermoVeil Blackout Shadecloth 0700 Series 
 
Section 122110 - Horizontal Louver Blinds 
 
 Skyco Shading Systems, Inc., Santa Ana, CA. Product: “Retro Lux.”, as available from 


Bright Window Coverings, Inc., Wakefield MA. Slats: Nominally 2 inch wide, extruded 
magnesium aluminum alloy, not to include reprocessed metals, .0075 inches thick before 
coating. 


 
Section 122400 - Roller Shades 
 
 Mecho/5 Standard Brackets, wall mounted with fascia, room darkening side channels 


where blackout fabrics are used.  Single and double rollers as applicable 
 Solar Shadecloth:  ThermoVeil Dense Basket Weave Shadecloth 1500 Series 
 Blackout Shadecloth:  ThermoVeil Blackout Shadecloth 0700 Series 
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Division 26 - Electrical - Lighting Fixtures 


The MIT Main Group Building corridor lighting fixtures shall be pendant mounted 
Ecosense Lighting Oxygen 3.3 series mounted parallel to the length of the corridor and 
located approximately 12’-0” on center. In corridors with low ceiling heights, or where a 
pendant cannot be used, the lighting fixture shall be surface mounted Ecosense Lighting 
Oxygen 3 mounted parallel to the length of the corridor and located approximately 12’-0” 
on center. 


2.2 Railing Details 


Exterior Handrails - Refer also Division 5, Par. 4.1 and the railing details in this Section. 
 
 Exterior Handrails:  Bronze handrails with oil-rubbed bronze finish, top rail Julius Blum 


Profile 4539.  Sleeve mounted with high-density grout. 
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3.  BUILDINGS OF HISTORIC SIGNIFICANCE 


3.1 Campus Map 


Attached at the end of this section. 


 


4.  BUILDINGS OF ARCHITECTURAL SIGNIFICANCE 


4.1 Campus Map 


Attached at the end of this section. 
 


END OF DOCUMENT 
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1.  GENERAL 


1.1 Types of Labs 


MIT lab types include the following: 


1. Baseline 
2. Life Science/Bio 
3. Optical 
4. Engineering/Physical Sciences 
5. Maker Space/ Machine Shop 
6. Chemistry 
7. BL1 
8. BL2 
9. BL2+ 
10. BL3 (place holder) 
11. Radioactive Material 
12. Radiation Producing 
13. Clinical Lab (place holder) 
14. Animal/ Survival Surgery 
15. ABSL-1 
16. ABSL2 
17. ABSL-2+ 


1.2 Lab Design Standards 


The general design and construction of laboratory fume hoods should conform to applicable 
guidelines in the current editions of: 


• The American Conference of Governmental Industrial Hygienists (ACGIH) Industrial 
Ventilation: A Manual of Recommended Practices, ANSI Z9.5 Laboratory Ventilation 
Standard and, 


• The Scientific Equipment and Furniture Association (SEFA) Recommended Practices for 
Laboratory Fume Hoods.   


• American National Standards Institute (ANSI)/ISEA Z358.1, Emergency Eyewash and 
Shower Equipment. 


• Guide for the Care and Use of Laboratory Animals:  Eighth Edition 
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2.  LAB DESIGN: LAB TYPES 


2.1 Baseline Laboratory 


Planning 


Laboratory means a facility where the "laboratory use of hazardous chemicals, biological  or 
radioactive materials” occurs. It is a workplace where relatively small quantities of hazardous 
chemicals are used on a non-production basis. 


*BSL2 laboratories are the most commonly found biological research laboratories at MIT, please 
refer to the BSL-2 section below for the requirements in ADDITION to the requirements listed in 
this section. 


The following list outlines Requirements for all Laboratories: 


1. Eating and drinking are not permitted in laboratories. Laboratory design should 
incorporate areas outside the labs to store food and a safe place to eat.  When laboratories 
place write-up areas inside the laboratory zone, storage solutions for drink vessels should 
be provided for outside of the laboratory. 


2. Mechanisms for controlling laboratory access must be in place. All laboratories must 
have doors for separation from public areas. The doors must be self-closing and lockable 
in order to control access to the laboratory and to research materials and information.  
Locking mechanisms on doors may include a standard keyed entry, a punch-code lock, a 
card reader, or a combination of these measures.  Card readers may be preferred for 
laboratories of specific types/use. 


3. Clearly identify and label the Building Occupancy Classification and Chemical Control 
Areas in the life safety documentation — Occupancy classification and control areas 
should be based upon an assessment of the projected chemical inventory of the building. 
Most teaching and research buildings should not require an H occupancy classification; 
however, individual H occupancy rooms may be necessary. 


4. Each laboratory using hazardous materials, whether chemical, biological, or radioactive, 
should contain a sink for hand washing.  Sinks for hand washing are required in each 
biological research lab as well as eye wash stations.  The following considerations should 
be made when choosing a sink: 


a. Hands-free sinks (foot-pedal operated) are preferred since this reduces spread of 
contaminants from handles.  Otherwise, consider use of paddle handles to 
minimize need to touch handles to turn water on and off. 


b. Sink screen strainers (fine mesh) should be considered to prevent sharps, i.e. 
needles, small pipette tips from going down the drain.  


c. Sink material should be compatible with chemical decontaminants commonly 
used in biological laboratories.  They should be easy to clean and disinfect. 
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d. Note:  Higher containment laboratories have specific sink requirements.  Please 
see section 3.3.2 for more information.  


5. There must be adequate in-laboratory storage cabinets to store reagents and chemicals 
and to provide segregation of incompatible materials.  Storage design should be based on 
projected quantities and waste management practices.  MIT has successfully utilized a 
ventilated sliding cabinet design adjacent to certain fume hoods as an option to achieve 
these goals. 


6. All laboratories should have access to phone communication.  An evaluation of the 
building and the hazards in the space will result in the recommendation of specific types 
of phones and locations.  Consult with MIT EHS and MIT IST. 


Planning Design Considerations 


The following are planning issues to be discussed on a project-by-project basis: 


1. Because the handling and storage of hazardous materials inherently carries a high risk of 
exposure and injury, segregate laboratory and non-laboratory activities to the extent 
possible. A possible example of this is to separate the offices and write up areas from the 
chemical usage areas. This separation can take the form of a glass wall that provides a 
direct line of sight into the laboratory, while still separating the HVAC, Plumbing, and 
finish requirements of the differing space types.   Physical separation would allow the 
HVAC system to be tailored to each hazard area, with the 100% exhausted air system 
utilized in the higher hazard laboratories, while a more efficient recirculated system could 
be utilized in the office, conference, and collaboration areas.  This strategy  has the added 
benefit of reducing prohibited food and drink within the higher hazard laboratory zone. 


2. If possible, a separation of corridors servicing laboratory operations and general public 
circulation through the building is desired to enhance the safety of all building 
inhabitants. 


3.  A typical new construction general laboratory requires a maximum vibration velocity of 
50 µm/s and a structural criterion of 6,400 kips/in-sec. Certain specialty sciences  may 
require more stringent criteria, please review  specific vibration requirements with 
researchers.	  


4. If multiple laboratories will need nitrogen, carbon dioxide, or other specific gasses in 
large volumes, the project team should analyze merits of bulk tank(s) and distribution 
system. 


Dimensions 


Modular design is seen to be an advantage to the Institute, by rationalizing the “kit of parts” users 
and administrators utilize to fulfill their programmatic needs.  Rational and repetitive sizing of 
laboratory bench components and shelving is encouraged. Here are some more specific 
dimensional goals: 
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1. A minimum door size of 36”- should be provided for the movement of people. At least 
one oversized opening of at least 42” clear should be provided into all laboratories to 
facilitate equipment movement.  A 36” primary leaf with an 18” unequal secondary leaf 
would easily meet this requirement. 


2. Laboratory benches, laboratory equipment and other furniture or obstacles shall be placed 
so that there is at least 5’-0” of clear egress throughout the laboratory. (see: Aisles - width 
below). 


3. Laboratory doors that separate laboratory areas from non-laboratory areas are to be 
automatically self-closing. 


4. Corridors outside the laboratory should be at least 6 feet wide to allow for movement of 
large equipment and allow for circulation of materials on carts, etc.; with internal 
laboratory “ghost” corridors a minimum of 5 feet clear. 


Design laboratory workstations to accommodate the range of body dimensions that may be using 
the workstations.  For example, computer and microscopes workstations may require height-
adjustable work surfaces and chairs. 


In specialized spaces with equipment such as roll-in Autoclaves & Glass Wash, special attention 
has to be spent coordinating any required slab depressions, and/or ramping required within the 
space. 


Aisles 


Aisles are to be a minimum of 5’-0” clear in width, and free from obstructions.  The design team 
should allow for hazardous waste and trash receptacles within the bench design, allowing for the 
aisles to remain free of clutter and hazardous obstacles. 


Finishes 


Certain finishes are recommended for certain laboratory environments in order to maintain clean-
ability and safety. 


1. All work surfaces (e.g., bench tops, counters, etc.) should be impervious to the chemicals 
and materials used in the laboratory.  Bench tops must be impervious to water and 
resistant to acids, alkalis, organic solvents and moderate heat. 


2. The laboratories shall be designed so that they can be easily cleaned. This includes built-
in components as well as furniture. 


3. Laboratory furniture should be sturdy and easily cleanable, including upholstered 
materials. No fabric upholstery in labs using biological materials. Hard, non-porous 
surfaces, like plastic are preferred because they are more easily cleaned and 
decontaminated.  Spaces between benches, cabinets, and desks should be easily 
accessible for cleaning. 


4. Carpets, rugs, or non-cleanable window coverings are not appropriate in research 
laboratories. 


5. In specialized spaces with equipment such as roll-in Autoclaves & Glass Wash, special 
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attention has to be spent selecting the correct abrasion/ anti-slip characteristics for the 
areas around equipment that become damp or wet as a consequence of normal operations. 


Ductwork – see HVAC Division 23 


Lab Waste Water. 


All wastewater from laboratory sinks, floor drains, and other areas within MIT buildings that 
enters the public sanitary sewerage system MUST meet the MWRA limits on contaminants and 
pollutants within the waste water.  Any new laboratory waste water site would require either a 
new permit, or be added to MIT’s discharge permit. 


Equipment such as cage washers that contribute solids to the discharge shall have a system 
designed for the removal of the solids. 


Laboratory waste water is to be treated by the MIT EHS approved waste water treatment system. 
(An acid neutralization system being the most common).  Chip Tank waste water treatment 
systems are NOT permitted at MIT. 


See MIT Design Guidelines section on plumbing for specific information and alternatives for 
acceptable cooling water options.  EHS prohibits the once-through or single-pass cooling 
techniques. 


Questions about these policies should be directed to the Environmental Management Program 
(452-EHSS or (617) 452-3477). 


References: 


NIH Guidelines for Research Involving Recombinant or Synthetic Nucleic Acid Molecules, 2013. 
CDC/NIH Biosafety in Microbiological and Biomedical Laboratories, latest edition 


2.2 BSL-1 Laboratory 


Planning 


All BSL-1 Laboratory spaces should be designed to a BSL-2 standard. Please refer to “Section 
2.3: BSL-2 Laboratory” below. 


2.3 BSL-2 Laboratory 


BSL2 laboratories are the most commonly found biological research laboratories at MIT.  Design 
of biological research laboratories at MIT must comply with the NIH Guidelines for Research 
Involving Recombinant or Synthetic Nucleic Acid Molecules (NIH Guidelines).  Additional 
information about biosafety levels, biological agents and laboratory design elements may be 
found in the CDC/NIH Biosafety in Microbiological and Biomedical Laboratories ( 6th Edition). 
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1. Biological research laboratories must have net directional inward airflow (be under 
negative pressure) with air moving from public spaces into the laboratory towards the 
most contaminated or high-risk areas.  This allows for control of exposures in case of a 
spill in the laboratory.  Laboratory air may not be re-circulated to any other building 
spaces outside of the laboratory.  Laboratory air  must be exhausted to the outside.  Please 
refer to section 3.2 Ventilation (section 16.2 EHS) within this document. 


2. Insect and Rodent control: Laboratories should be designed to prevent insect and/or 
rodent penetration, including sealing holes to prevent intrusion.  If laboratory windows 
are operable, they must be fitted with fly screens. 


3. Depending on the research and safety needs, laboratories may require the following 
equipment: 


a. Biological safety cabinets (Refer to Section 5. Biological Safety Cabinets for 
more details). 


b. Autoclaves (Refer to Section 7.4. Autoclaves for more details). 


2.4 BSL-2 plus 


Planning 


Facility design, procedures and practices must fulfill all requirements of a BSL-2 laboratory with 
the addition of specific BSL-3 design components, practices and procedures, as outlined in 
Biosafety in Microbiological and Biomedical Laboratories and the NIH Guidelines for Research 
Involving Recombinant or Synthetic Nucleic Acid Molecules. 


The following design guidelines are for common BSL-2+ laboratories.  Occasionally, highly 
specific, customized requirements will be needed based on unique experimental needs.  Unique 
laboratory designs may require Committee on the Assessment of Biohazards/Embryonic Stem 
Cell Research Oversight (CAB/ESCRO) review in addition to Biosafety Program (BSP) review. 


• Laboratory Design 


1. The laboratory plan must meet all requirements for BSL-2 laboratories as described in the 
previous section.  


2. A door must physically separate the BSL-2+ laboratory from other research and public 
areas. In other words, the BSL-2+ laboratory must be a separate room. The entry door 
must be self-closing and the door should have a window so that personnel working at 
BSL-2+ can be seen (safety issue).  


a. For BSL-2+ laboratories designed for research with infectious agents that present 
an elevated risk, the addition of an anteroom may be prudent.  BSP and 
CAB/ESCRO review will determine the need for this. 


b. BSL-2+ laboratories must not be accessible via unsecured public hallways.  They 
should be designed such that they are only accessible through another laboratory 
of lower containment. 
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3. A hand washing sink and eyewash must be present in a BSL-2+ lab. The sink should be 
hands free (e.g., foot operated or infrared sensor), or have paddle faucet handles. 


4. Consideration should be given to planning for placement of bio-waste boxes and freezers 
either in the anteroom or laboratory space.  Bio-waste boxes may not be stored inside the 
BSL-2+ laboratory but may be stored in the anteroom. 


5. Consideration should be given to storing CO2 tanks outside the BSL-2+ facility for easier 
replacement. 


• Equipment 


1. BSL-2+ laboratory equipment (including but not limited to automatic pipettes, 
micropipettes, microscopes, counting chambers, water baths, etc.) must be dedicated for 
use with BSL-2+ materials whenever possible. This necessitates the purchase of, and 
allocation of space for, redundant equipment for BSL-2+ use only. 


2. A biological safety cabinet (BSC) or other physical containment device is required. BSCs 
are by policy to be vented to a canopy connection unless an exception is approved by the 
CAB/ESCRO. 


3. There is no requirement for an autoclave within a BSL-2+ laboratory; however, one must 
be close by (e.g. same floor) for waste decontamination, unless other provisions are made 
for proper waste disposal.  In the absence of an accessible autoclave, the installation of 
one nearby should be considered part of the scope of the project. 


• Signage 


1. It is preferred to have access to utilities serving a BSL 2+ lab outside the lab.  Signage 
indicating the location of shutoff valves for gas, water, vacuum, and electricity serving 
the BSL-2+ facility should be posted on the entry door to the facility so that services may 
be shut down as needed without having to enter the research laboratory. 


References: 


NIH Guidelines for Research Involving Recombinant or Synthetic Nucleic Acid Molecules, 2013. 
CDC/NIH Biosafety in Microbiological and Biomedical Laboratories, latest edition 


2.5 BSL-3 


All BSL-3 projects require very significant upgrades to the architectural and MEP systems over a 
BSL-2 plus laboratory standard.  Any proposed BSL-3 project must be coordinated directly with 
MIT EHS, SEG, and Campus Construction for exact design requirements. 


2.6 Engineering/Physical Sciences (Reserved) 


2.7 Maker Spaces & Machine Shop 


Refer to EHS Thematic Folder: Section 13 
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2.8 Chemistry 


Planning 


Organic and inorganic chemistry laboratory activities include mixing, heating, cooling, distilling, 
evaporating, diluting, and reacting chemicals for testing and research experiments. Many 
analytical procedures call for handling moderate amounts of hazardous chemicals, usually 
petroleum solvents, explosive gases, and all types of toxic substances.  Usually this type of 
laboratory will be co-located within a building containing multiple laboratories.  A Chemistry 
Laboratory must meet the criteria set out in Section 2.1 for a “Baseline” laboratory, along with 
these additional considerations. 


Design Considerations: 


1. It is extremely important to follow the fume hood placement guidelines outlined in the 
MIT placement criteria requirements, Section 5.9, in this document.  The outlined 
clearances in this section are essential to maintain fume hood contaminant containment. 


2. Allow for a high concentration of fume hoods, and utilize a Variable Volume ventilation 
system to vary supply and exhaust air based on use. 


3. Install digital signs at the lab entrance displaying the laboratories exhaust airflow 
volume to inform and encourage users to close fume hood sashes for energy 
conservation. 


4. Allow for deeper and taller fume hoods than standard, so as to accommodate a variety of 
required rig set ups within the hood. 


5. Effluent gases from some analytical  instrumentation (ex. gas chromatographs, 
absorption spectrometers, etc.) must be exhausted to the exterior of the building via non-
recirculating (100% outside air) laboratory exhaust system.  This may be a manifolded 
system within a fire control area.  Effluent gases should be captured and exhausted from 
the laboratory via various methods such as canopy hoods, enclosures, duct drops, etc..  
Note:  Perchloric acid use requires dedicated hoods with the appropriate construction, 
materials, and internal wash-down capability.  Please refer to Section 5.4. of this 
document for information on Perchloric fume hoods. 


6. The heat load of each of the analytical instruments and auxiliary equipment should be 
evaluated when estimating heating and air conditioning requirements. 


7. When high voltage equipment is installed in analytical chemistry laboratories, individual 
disconnects and emergency shut-off switches to equipment should be located beside and 
near equipment (within reach of all laboratory workers). Plan adequate space between 
equipment to allow for disconnect access, service, and cleaning. 


8. The use of restricted chemicals in  certain laboratories  may require additional security 
measures beyond what is required for a typical laboratory.  EHS can provide 
information on restricted chemicals. 


2.9 Labs Utilizing Radioactive Materials and Radiation Producing Equipment 


Introduction 
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This section describes requirements for labs that will use radioactive material(s) /radiation 
producing equipment. The goal in the design and construction of these facilities are to keep 
radiation doses As Low as Reasonably Achievable (ALARA). The MIT Radiation Protection 
Program shall be consulted for further information regarding the design of radiation facilities. 


All laboratories utilizing radiation sources, both ionizing and non-ionizing, such as radioactive 
sources, radiation producing equipment such as analytical x-ray, lasers, superconducting magnets, 
etc, must meet all federal and/or local regulatory requirements for licensing/registration. These 
regulations and standards also can have facility design and construction requirements. 


Consideration should be given to having all laboratory door access controlled by card proximity 
readers. The doors would remain locked at all times and access would be granted only to person 
associated with the lab space who have completed the required EHS training. Lab doors should 
have auto-closing mechanisms.  Access control and security monitoring is required for high 
activity irradiator labs.  


 The following list is a summary of the radiation facilities that have specific requirements: 


A. Facilities Containing Radioactive Material 


B. Facilities Containing Radiation Producing Devices 


C. Specifically Regulated Facilities 


D. Facilities Containing Non-Ionizing Radiation 


2.9.1 Radioactive Material Facilities (105 CMR 120.200 Standards for Protection against 
Radiation) 


Radioactive materials (RAM) are materials composed of unstable radioactive atoms which 
spontaneously decay to reach a more stable state. During the decay process, they release excess 
energy in the form of radioactive particles (beta, alpha, neutrons) or electromagnetic 
waves/photons (gamma rays, X-rays). These radioactive materials are used as a tool in various 
research applications at the Institute. Some examples include radiotracers in biological studies 
and check sources for testing of radiation detection equipment used in defense applications. 


2.9.1.1 RAM Facility Construction Design and Materials 


For buildings where RAM use will be high, it is preferable to form a multi-user “hot lab” where 
the bulk of the radioactive material experiments will be performed and the stock radioactive 
material will be securely stored. This lab would be shared by many researchers for initial labeling 
experiments. Only lower activity samples would be taken to the individual labs for further 
experimentation. The floor in this “hot lab” should be rolled, seamless vinyl for ease of 
decontamination. Other security and construction requirement may be necessary depending on the 
details of the work and RAM being stored and used in this lab, contact MIT EHS RPP for specific 
facility requirements. 
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For a typical RAM lab, it is preferred to use materials that can be easily decontaminated in the 
construction of RAM facilities. Flooring material shall be non-porous and is recommended to be 
seamless. Many facilities have tile floors which are adequate; however, tiles may have to be 
removed in the event of a spill. Bench tops shall be non-porous and seamless where possible. 
Typical laboratory bench top materials are generally adequate. 


Fume hoods with specialized ventilation are required when using volatile radioactive materials 
and powders. It is preferable that this hood be located in the multi-use “hot” lab and would be 
equipped with the appropriate filtration system (activated carbon or HEPA). Fume hoods shall be 
constructed of a surface that can be easily decontaminated such as stainless-steel. Ductwork is 
traditionally stainless steel, but PVC may be used under certain circumstances (consult MIT EHS 
RRP for details). Air sampling capabilities within the ductwork to assess potential releases of 
volatile radioactive material need to be considered. A sink for disposal of aqueous, biological, 
soluble liquid waste that meet regulatory requirements may be required for certain laboratories. 
These sinks should be able to be operated hands free (such as foot pedals) to prevent further 
contamination. 


Radiation shielding may need to be incorporated into a facility’s design depending on the quantity 
and isotopes used. Some radiation fields, if unshielded, can affect radiation users and may extend 
into adjacent spaces affecting other facility occupants. For Gamma and/or X-ray emitting isotopes 
the use of dense materials, typically lead, for stock storage, local temporary shielding (e.g. lead 
bricks) and facility construction (e.g. leaded gypsum walls, leaded plexiglass windows, etc) may 
be necessary. If large quantities of these materials are required, the weight of the material should 
be considered. For shielding of neutron emitting isotopes MIT EHS RPP shall be consulted. 


2.9.1.2 RAM Facility Physical Security 


Access Control 


All facilities that plan to use RAM must be equipped with adequate access control to prevent 
unauthorized access to the facilities. Laboratory doors should be equipped with an access control 
system to allow access to only authorized persons. Entrances to RAM facilities should be 
equipped with either: 


• Proximity card reader	  


• Cypher lock punch code 


• Lock and Key 


Stock Storage (e.g. cabinets, drawers, refrigerators, freezers, etc) shall be equipped with a 
locking mechanism to prevent unauthorized access to radioactive materials. Examples are 
padlocks, combinations locks, and punch codes. Depending on the amounts of radioactivity and 
particular isotopes involved access control requirements can vary. 


2.9.1.3 RAM Facility Equipment Requirements 
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Radioactive laboratories require a variety of laboratory safety equipment to minimize exposure to 
radiation as well as mitigate the potential for radioactive material contamination. Space should be 
allotted at the entrance of the laboratory for storage of Personal Protective Equipment (PPE) and 
radiation survey equipment so that it can be accessed prior to entering a potentially hazardous 
area. Additionally, a laboratory signage holder at the entrance of a RAM laboratory is preferred to 
allow for required regulatory warning postings and emergency response information. 


Radioactive Waste Storage 


When designing a RAM facility, adequate space must be provided for the waste containers so that 
they can be near the work being performed and accessible for frequent change-out when full. 
Either small bench top containers or large floor containers can be used depending on the amount 
of radioactive waste being generated. All radioactive waste is segregated by half-life (into three 
categories) and physical form (e.g., Solid, Liquid, Sharps, Mixed Hazardous Waste, Animal 
Carcasses, Liquid Scintillation Vials). Liquid waste containers need to be provided with 
secondary containment. Freezers for animal carcass storage may be required. Adequate storage 
space should be allocated for the variety of waste containers needed by an individual lab. For 
larger quantities of radioactive materials shielding should be considered. The following examples 
of shielding equipment should be discussed during the design as necessary: 


• Beta Emitting Isotopes: The use of plexiglass for personnel shields as well as stock 


storage and waste containers.	  


• Gamma/X-ray Emitting Isotopes: The use of dense materials (typically lead) for stock 


storage, local temporary shielding (e.g., lead bricks) and facility construction (e.g., leaded 


gypsum walls, leaded plexiglass windows, etc). 


• Neutron Emitting Isotopes: Consult MIT EHS RPP for neutron shielding requirements 


2.9.2 Facilities Containing Radiation Producing Devices 


2.9.2.1 Analytical X-Ray Labs 


Standard laboratory design with a few additional considerations: 


• Consideration for floor loading as these units can weigh thousands of pounds.	  


• Typically, higher voltage electric supply needed. 


• Analytical x-ray machines with an open beam configuration, consideration must be given 


to either integral shielding within the facility walls, doors, and/or isolation barriers. 


• Fully enclosed or cabinet type analytical x-ray equipment that does not emit any 
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increased radiation levels outside the enclosure requires only standard lab design. 


• X-ray on warning light at lab entrance may be required. 


• Room shall have access control system. Utilizing proximity card access is highly 


recommended. 


2.9.2.2 X-Ray Irradiators 


Standard laboratory design with additional considerations: 


• Consideration for floor loading as these units can weigh between 6,000-9,000 pounds.	  


• Typically, a higher voltage electric supply is needed. 


• Lab signage holder at entrance for required regulatory warning postings and emergency 


response information. 


• Room shall have access control system. Utilizing proximity card access is highly 


recommended. 


2.9.2.3 Fluoroscope-Diagnostic X-Ray Research Labs 
Standard laboratory design with a few additional considerations. The MIT Radiation 
Protection Program shall be consulted during the design and review process. 


• Typically, higher voltage electric supply is needed.	  
• Integral shielding in walls, ceiling, and doors must be considered depending on the x-ray 


machine use.	  
• A control booth for the operator with leaded walls/viewing glass may be necessary.	  
• An interlock and/or warning light shall be installed at all egresses. For diagnostic x-ray 


installations, the warning light shall be wired to the rotor of the x-ray system.	  
• Consideration of the projected use of adjacent rooms/spaces and their occupancy factors 


to assist in shielding design.	  
• If located in a vivarium, the room may have special ventilation requirements.	  
• Room shall have access control system. Utilizing proximity card access is highly 


recommended.	  
• See 105 CMR 120.400 “X-Rays in the Healing Arts” for additional requirements set forth 


by the Massachusetts Department of Public Health Radiation Control Program.	  
• See NCRP Report No: 49, “Structural Shielding Design and Evaluation for Medical Use 


of X-rays and Gamma Rays of Energies up to 10 MeV.”	  
 
Prior to construction a shielding plan shall be submitted to the EHS Radiation Control Program 
for review and approval. 
 
2.9.2.4 Medical X-ray Facilities (105 CMR 120.400: X-Rays in the Healing Arts) 
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Background: X-rays are used as a diagnostic tool in medical and veterinary applications. Due to 
the fact that X-rays are very penetrating they pass though less dense tissues such as skin and are 
absorbed by more dense tissue such as bones and teeth. The X-rays that penetrate completely 
through the tissue are collected on a film on detection device this shows up as the white areas on 
an X-ray and the darker areas represent the dense tissue. Medical and dental x-ray facilities need 
to be designed in a way to protect the operator as well as other occupants of the facility. 


Standard medical room design with additional considerations. The MIT Radiation 
Protection Program shall be consulted during the design and review process. 


• Typically, higher voltage electric supply is needed.	  
• Integral shielding in walls, ceiling, and doors must be considered depending on the x-ray 


machine use.	  
• A control booth for the operator with leaded walls/viewing glass may be necessary.	  
• An interlock and/or warning light shall be installed at all egresses. For diagnostic x-ray 


installations, the warning light shall be wired to the rotor of the x-ray system.	  
• Consideration of the projected use of adjacent rooms/spaces and their occupancy factors 


to assist in shielding design.	  
• If located in a vivarium, the room may have special ventilation requirement.	  
• Room shall have access control system. Utilizing proximity card access is highly 


recommended.	  
• See 105 CMR 120.400 “X-Rays in the Healing Arts” for additional requirements set forth 


by the Massachusetts Department of Public Health Radiation Control Program.	  
• See NCRP Report No: 49, “Structural Shielding Design and Evaluation for Medical Use 


of X-rays and Gamma Rays of Energies up to 10 MeV.”	  
Prior to construction a shielding plan shall be submitted to the Radiation Control Program for 
review and approval. 


2.9.2.5 Dental X-ray Rooms (105 CMR 120.400 “X-Rays in the Healing Arts) 
Background: X-rays are used as a diagnostic tool in medical and veterinary applications. Due to 
the fact that X-rays are very penetrating they pass though less dense tissues such as skin, and are 
absorbed by more dense tissue such as bones and teeth. The X-rays that penetrate completely 
through the tissue are collected on a film on detection device this shows up as the white areas on 
an X-ray and the darker areas represent the dense tissue. Medical and dental x-ray facilities need 
to be designed in a way to protect the operator as well as other occupants of the facility. 


Standard dental room design with additional considerations. The MIT Radiation Protection 
Program shall be consulted during the design and review process. 


• See 105 CMR 120.400 “X-Rays in the Healing Arts” for additional requirements set forth 
by the Massachusetts Department of Public Health Radiation Control Program.	  


• See NCRP Report No. 145: Radiation Protection in Dentistry of additional requirements.	  
• Prior to construction a shielding plan shall be submitted to the Radiation Control Program 


for review and approval.	  
 


2.9.2.6 Accelerator Facilities (105 CMR 120.700: Radiation Safety Requirements for 
Particle Accelerators) 


Background: Accelerators are machines capable of accelerating charged particles (e.g., electrons, 
protons, deuterons, etc) in a vacuum and of discharging the resultant particulate or other radiation 
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into a medium at energies usually in excess of 1 MeV. For purposes of this definition, "particle 
accelerator" is an equivalent term. 


The MIT Radiation Protection Program shall be consulted during the design and review 
process. 


Accelerator facilities range from simple to very complex systems. The requirements of 
105CMR120.700 and 105CMR120.200 shall be met and the Radiation Protection Program must 
be contacted early in the planning phase to ensure shielding designs are appropriate for the 
facility. 


Some general considerations are as follows: 


• Typically, a higher voltage electric supply is needed.	  
• Integral shielding in walls, ceiling, and doors must be considered depending on the 


accelerator operating characteristics.	  
• The orientation of the accelerator should be chosen to minimize public doses.	  
• A remote, control booth for the operator may be necessary.	  
• Space should be allotted at the entrance of the facility for storage of Personal Protective 


Equipment (PPE), personal dosimeters (i.e. a “badge board”) and radiation survey 
equipment so that it can be accessed prior to entering a potentially hazardous area. 	  


• An interlock system may be required. 	  
• Consideration of the projected use of adjacent rooms/spaces and their occupancy factors 


to assist in shielding design.	  
• The room may have special ventilation requirements.	  
• Room shall have access control system and be equipped with self-closing doors which 


remain locked at all times. Utilizing proximity card access is highly recommended.	  
• See 105 CMR 120.700 “Radiation Safety Requirements for Particle Accelerators” for 


additional requirements set forth by the Massachusetts Department of Public Health 
Radiation Control Program.	  


• See NCRP Report No: 49, “Structural Shielding Design and Evaluation for Medical Use 
of X-rays and Gamma Rays of Energies up to 10 MeV.”	  


• Prior to construction a shielding plan shall be submitted to the EHS Radiation Control 
Program for review and approval.	  


 


In addition, the ANSI N43.1, Radiation Safety for the Design and Operation of Particle 
Accelerators should be consulted in the design phase. Contact MIT RPP with any questions 
regarding accelerator facilities. 


2.9.2.7 Other Machine Produced Radiation Facilities 


Other equipment that may produce ionizing radiation either as part of the design of the equipment 
or incidental to its operation will need to be reviewed with respect to possible radiation 
exposures, shielding, and engineering controls. The provisions of 105CMR120.200, 120.020, 
120.600, and 120.700 may apply. Examples of other radiation producing equipment found on 
campus are gyrotrons, klystrons, and fusors. 


2.9.3 Specifically Regulated Facilities  
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2.9.3.1 Positron Emission Tomography (PET) and Computed Tomography (CT) Facilities 
(105 CMR 120.500: Use of Radionuclides in the Healing Arts) 


PET scans use radioactive tracers to collect in an area of interest in the body that have high levels 
of chemical activity which correspond to areas affected by disease. When a PET scan is 
performed these areas are show up as highlighted regions. The isotopes used typically have high 
specific activities (leading to high dose rates) and a relatively short half-life.  All items listed 
under the RAM Facilities must be implemented in the design of PET/CT facilities. More stringent 
requirements may be necessary due to the high dose rates from the isotopes used in these 
procedures.  


Shielding calculations will need to be performed for walls, ceiling, and possibly the floor. Lead is 
the most commonly used shielding material for these facilities. 


The layout of the space will need to be reviewed by the RPP to ensure that radiation exposures 
comply with the ALARA principle. Certain areas need to be in place for holding of radioactive 
animals, storage of waste, and sample preparation. 


Standard laboratory design with a few additional considerations: 


• Chemical fume hoods should be stainless steel to allow for ease of decontamination.  
Specialized ventilation is required if work will involve volatile radioactive material 
(radio-iodination experiments).  This hood would be equipped with the appropriate 
filtration system (activated carbon or HEPA).	  


• PET isotopes generally have short half-lives so consideration should be given to having 
adequate decay-in-storage space to house radioactive carcasses until they are no longer 
radioactive and can be disposed with other animal carcass waste. 	  


• Facilities that require the use of PET-CT equipment (typically in the vivarium), 
consideration must be given to assess the necessary shielding required in the lab to 
minimize worker and adjacent room public exposures.  Portable and fixed lead shielding 
may be necessary depending on the types and amounts of PET isotopes to be used.  
Integral wall-door shielding may also be necessary. 


 


2.9.3.2 Irradiator Facilities (105 CMR 120.620: Licensing and Radiation Safety 
Requirements for Irradiators) 


Irradiators are devices which contain a sealed gamma emitting radiation source to irradiate 
(deliver radiation dose) a material, object, or device. At the institute irradiators are often used for 
animal studies and for testing electronic components specifically for space applications. 


If the facility/laboratory will require high activity gamma irradiators containing category 1 or 
category 2 radioactive sources (thousands of curies of activity), consideration must be given to 
physical security requirements.  


Standard laboratory design with additional considerations for security system 
recommendations: 
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• Consideration for floor loading as these units can weigh between 6000-9,000 pounds. 
• Typically, a higher voltage electric supply is required. 
• The room should have floor to ceiling fully grouted masonry walls, not sheetrock. 
• Room supply/exhaust air system ductwork should be less than 12 inches in diameter. 
• Room must have access control system utilizing both proximity card access and 


biometric validation for unescorted use. The access control system will be alarmed to 
detect any unauthorized/forced entry or a door held open for a defined period of time. 


• Room will be supplied with motion detectors. 
• Room equipped with radiation dose rate level monitors directly connected to security to 


alarm the detection of abnormal radiation levels.  
• Panic buttons connected to security. 
• Cameras/video system to allow security to triage alarm conditions and report to 


emergency first responders the conditions within the room. 
• Cameras/video in the corridors leading to the irradiator facility to monitor entrance/exit. 
• A telephone within the room to allow for communication with security. 
• A 24/7 facility security monitoring station (dispatch) to monitor alarms from the 


irradiator facility to enable appropriate emergency response depending on the alarm 
conditions. 


• Secure transmission of security communications between the facility and the security 
monitoring station. 


• Lab signage holder at entrance for required regulatory warning postings and emergency 
response information. 


 


2.9.4 Facilities containing non-ionizing radiation 


2.9.4.1 Laser Facilities (105 CMR 121.000: Laser Systems) 


Laser radiation emitted from Class 3B and 4 lasers is considered to be potentially hazardous. 
Proper lab design can mitigate this hazard. This section is divided into two parts, covering both 
the exterior and interior design of a laser lab. 


A visual overview of the safety requirements for a laser lab are provided in Figure 1 below.Figure 
1: Laser Lab Template 


Figure 1: Laser Lab Template 
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Section 1: Exterior Design:  


This section provides requirements and recommendations for the exterior of laser labs. 


Access Controls / Controlled Entry 


Class 3B and 4 laser labs require access control. The most common controls are: 
• Door interlock systems 
• Electronic lock (keypad / RFID) 


 


Door Requirements 


• Doors must be self-closing 
• Access control is required to exclude unauthorized personnel. Keypad/RFID 


electronic locks should be installed. Standard keyed locks are not recommended.	  
• Doors must be light tight, i.e. a strip at the bottom of the door similar to weather 


stripping and a protective strip covering the space between the doors (astragal) if 
a double door entrance is used. 


 
Posting Requirements  
 


• Illuminated warning sign	  
o A flashing lighted laser sign shall be installed outside every access door to the 


laboratory.	  
o The sign can be controlled by an interlock or a light switch, which shall be 


installed in a convenient position, easily accessed by laboratory personnel.	  
o Consult with EHS Radiation Protection to source an appropriate light and to 


determine preferred control method	  
• Additional postings will be required, so space shall be left on the door for additional sign 


holders. EHS will provide postings and sign holders once the laboratory is operational.	  
 
Windows 
A laser laboratory should be light-tight. Therefore, any windows that are installed must be 
covered with laser-rated material. Contact EHS Radiation Protection to determine the appropriate 
materials to use for this purpose.  


 
Section 2: Interior Design 
This section provides requirements and recommendations for the interior of laser labs. 
 
Room Design 
Room should be designed with adequate egress, consistent with life safety rules, surrounding the 
optical table. 


Exposed pipes should be avoided where possible, or covered with a ceiling baffle for ceiling-
mounted piping or matted/insulated for wall-mounted piping.  


Entryway Area 
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The room shall be designed so that the laser beam can never escape into the hallway. This can be 
achieved by building an alcove in front of the door or by covering it with a laser safety barrier. 
This entryway area shall allow enough room for people entering to put on eye protection and shall 
not interfere with fire sprinklers. Barrier materials should meet requirements for fire safety. 
Consult with EHS Radiation Protection to determine appropriate entryway controls.  


Laser Eyewear Storage 


A critical element of laser safety is laser protective eyewear; hence, the storage and protection of 
that eyewear is very important. Laser eyewear should be stored in the entryway area. Storage 
shelf or rack must protect the physical integrity of the eyewear and be easily accessible to the 
users. 


Laser Optical Table 


• Consider weight of optical table.	  
• An overhead rack should be installed with power for equipment to be used on the optical 


table. Optionally, Overhead shelves or equipment racks can be installed as desired and 
task lighting can also be installed.	  


• Optical tables should be grounded. 	  
 
Emergency power off (EPO) 
A red mushroom type button or equivalent should be installed to cut power to at least one outlet 
in the room near where the laser will be used. This button should be easily accessible in an 
emergency. Consult EHS Radiation Protection to determine specific EPO requirements for a 
given laser system. 


Laser Barriers 


In addition to window coverings and entryway areas, laser barriers and curtains may be installed 
in additional locations as required by the project. Laser curtains should hang from rollers without 
blocking sprinkler systems and shall be made of material in accordance with local fire code and 
rated in accordance with ANSI Z136.1 for the laser power and wavelength. EHS Radiation 
Protection should be consulted during barrier selection. 


Conduit 
Wiring channels should be run for interlock controls and remote firing/monitoring if applicable. If 
lasers are to be transported via fiber optics, a separate conduit should be made with appropriate 
labeling. 
 
Work Stations 
If computer workstations will be located in the laser lab, consider locating them in a section of the 
lab separated from the laser work area by a laser barrier or curtain.  


 
Fumes / Gas Cylinders/Toxic Gas alarms 


• Laser facilities using toxic gases or burning/cutting must have the appropriate ventilation 
(such as toxic gas cabinets). If hazardous chemicals will be used a chemical fume hood 
must be available.  


• If laser uses toxic gas (eg. excimer laser), a toxic gas alarm system must be present. 
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2.9.4.2 Magnet Laboratories/ Magnetic Resonance Imaging (MRI) Facilities:   
NMR, MRI, EPR and Other Strong Magnet Use Labs 
 
If the facility will require the use of equipment that may generate large magnetic fields such as 
MRI/NMR/EPR, consideration must be given to assess the necessary magnetic field shielding 
requirements in the walls, ceilings, and doors. The MIT Radiation Protection Program shall be 
consulted during the design and review process.  There are numerous and detailed considerations 
to be accounted for in the design of MRI’s that need to be discussed and taken into consideration 
with the end user, MRI vendor, shielding vendor, EHS, and the design team. 


Following are general considerations for strong magnet labs: 


• Entryway postings are required if a significant hazard is possible. Hazards may include 
but are not limited to strong attractive forces, cryogens, and pacemaker or other 
medically implanted device interference.	  


• Demarcation of fringe fields must be considered if the field may extend into accessible 
areas and pose a potential hazard. Areas with magnetic fields higher than 5 gauss should 
be marked.	  


• Demarcation of fields and warning postings in adjacent areas must be considered if the 
magnetic field could extend into adjacent occupied spaces.	  


• Incorporation of integrated shielding in walls, ceilings and doors should be considered for 
large magnetic fields.	  


• Ventilation for quenching and incorporation into the TGMS should be considered where 
cryogens are used.	  


• Protection or storage for credit cards, watches, cell phones, etc. where strong magnets 
could cause projectile hazards or damage.	  


 


Limits for personnel exposure can be found in the American Conference of Governmental 
Industrial Hygienists (ACGIH) “Threshold Limiting Values (TLV) guidance on Static Magnetic 
Fields” and/or the International Commission on Nonionizing Radiation (ICNIRP) “Guidelines on 
Limits of Exposure to Static Magnetic Fields”.  In addition, magnetic resonance imaging systems 
for human subjects should follow the American College of Radiology Guidance for Safe MR 
Practices.  


2.9.4.3 Radiofrequency Laboratories 


Systems that emit radiofrequency (RF) energy as an intentional emitter need to be reviewed by 
MIT EHS if system power is in excess of 5W Effective Isotropic Rated Power (EIRP) to ensure 
that exposure levels meet the requirements of the MDPH 105CMR122.000 and those of the IEEE 
C95.1. Unintentional emitters shall be shielded to preclude exposures in excess of the limits in the 
regulations and standards as noted above. All systems shall be designed to operate in a non- 
interference mode in accordance with 47CFR15 which may require the use of RF shielding. 


2.11 Imaging Laboratories 


Ideal Vibration Criteria for Floor Structure 
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Limit center bay vibration velocity to 2,000 microinches/second due to building resonances and 
footfall induced vibration including slow walking speed within labs and moderate walking speeds 
in adjacent corridors.  Regions within 5 feet of columns shall be restricted to a vibration velocity 
of 600 microinches / second with inducer located at center of bay. This will provide a laboratory 
environment where approximately 45% of the lab are 500 and 1,000 micro-inches/second; 
approximately 10% are between 1,000 and 1,500 micro-inches/second; and only 20% are between 
1,500 and 2,000 micro-inches/second.  For vibrations induced by mechanical equipment, 
structural slabs between lab and mechanical spaces shall be constructed to a minimum mass of 
350 Kg/M2 in order to provide an appropriate base for equipment isolators to work against.  The 
design approach will then be to provide equipment isolation to preclude vibrations from being 
transferred into the structure. 


Vibration Dampening Tables 


Tables may be designed for up to 4000 lbs. gross load capacity.  Therefore, PM needs to have an 
expert evaluate if the floors may need reinforcement to handle this equipment depending on the 
table and application.  Most vibration damping tables require compressed gas.  Therefore, secure 
cylinder storage or house supplied air must be available.  Granite tables offer some damping but 
are typically no longer used. 


If the table will be used for in vitro electrophysiology, an electrical ground connection and 
vacuum supply should be available.  Additional room shielding may be recommended.  Typically, 
a Faraday cage will be placed on the anti-vibration table.  Surgical platforms for in vivo 
electrophysiology may also require vibration damping tables.  For both in vivo and in vitro 
setups, here should be enough room for the table as well as equipment racks.  The room should be 
segregated to minimize interference from other research activities.   


Several disciplines, particularly those associated with biological research, may require vibration 
damping for microscopy.  Vibration damping tables may be required for surgical stations, 
confocal imaging technology, scanning electron microscopy, scanning probe microscopy and 
conventional optical microscopy. 


2.12 Clinical Laboratory 


Planning 
The layout of a clinical laboratory will be determined by its size and by the nature and number of 
clinical tests that will be performed as well as by the number of staff, number of shifts, and 
number of automated instruments.  Clinical laboratories resemble a combination of analytical 
chemistry and biological laboratory.  Special requirements may be imposed by the Joint 
Commission on Accreditation of Health Care Organizations (JCAHO, 2001).  In addition, special 
process workstations, laboratory benches, and seating should be carefully designed to aid the 
ergonomic safeguards of workers, because clinical laboratory activities are highly repetitive and 
many have the potential to cause repetitive stress injuries.  A Clinical Laboratory must meet the 
criteria set out in Section 2.1 for a “Baseline” laboratory, along with these additional 
considerations. 
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Design Considerations 


1. The clinical laboratory must meet the same criteria as the BSL-2 laboratory, with similar 
emergency shower, eyewash, autoclave, biowaste container storage areas ,BSC, and 
flammable storage requirements. 


2. Due to the evolving trends in Clinical Laboratory design, the following zone flexibility 
is recommended: 


a. Least flexible: offices, bathrooms, lockers, etc. 
b. Semi flexible: blood bank, outpatient area. 
c. Highly flexible: all testing areas. 


3. Storage facilities and refrigeration for reagents, standards, supplies, and stained glass 
specimen microscope slides shall conform to applicable NFPA standards. 


4. A specimen collection facility may be located outside the laboratory suite, and will 
require the following: 


a. The blood collection area should have counter space, patient seating, and hand 
wash facilities. 


b. Specimen collection room should be equipped with water closet and lavatory. 
5. If radioactive materials are employed, facilities must be available for long-term storage 


and disposal while meeting all applicable MIT EHS, City, State, and Federal regulations 
and guidelines. 


6. Potential requirements: 
a. Glove box/ BSC (Biological Safety Cabinets). 


• Most Class II biological safety cabinets used in clinical laboratories 
will be Type A models that permit recirculation of air inside the 
laboratory. 


• When volatile chemotherapy drugs will be associated with clinical 
specimens, it is advisable to use a Type B cabinet that is exhausted to 
the outdoors through a direct connection to the roof. 


b. Local HVAC exhaust drops. 
• Canopy hoods. 
• Slot type capture hoods. 
• Flexible exhaust hose drops directly attached to equipment exhaust 


ports. 
c. Lab gas, compressed air, and vacuum drops. 
d. Significant IT requirements (sharp upward trend) 
e. Automated sample transportation systems (pneumatic tube or other) 


2.13 Animal/ Survival Surgery (Reserved) 


2.14 ABSL-2 (Reserved) 


2.15 ABSL-2+ (Reserved) 
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3.  LAB DESIGN REQUIREMENTS 


3.1 Compressed Gases 


Location Criteria 


All laboratory construction shall include one or more of these strategies for the storage and use of 
Compressed Gas. 


Cylinder brackets for gas cylinders, and alcoves for cylinders and cryogenic dewars shall not 
remain or be installed in exit or public corridors.  Any existing cylinder brackets in exit or public 
corridor(s) must be removed. 


Gases should not be used in spaces such as cold rooms, warm rooms, and other areas which may 
not have adequate fresh air ventilation. If gases must be used in such areas, Architect/Engineering 
team will contact the MIT CC Project Manager to engage MIT EHS for assistance in determining 
if oxygen monitoring or other gas monitoring is required and/or for help in selecting a monitoring 
system with local alarms. 


Toxic, highly toxic,  and, pyrophoric gases are required to be stored in gas rooms or approved 
cabinets, exhausted gas cabinets or exhausted enclosures in accordance with the requirements 
specified in 527 CMR, Chapter 60, Table 60.4.2.1.1.3. 


It is recommended that the cylinders be stored in a ventilated area secured from unauthorized 
access). This can be a lab that has key or card access. 


Care should be given to calculate the total volume of flammable gas to be used and stored in a 
given laboratory and/or control area in order to ensure compliance with the building code. 


Cylinders should be located away from boilers, radiators, heaters and other heat producing 
equipment.  Storage area temperatures should not exceed 125 °F, or below 0 °F. (Compressed 
Gas Association). 


Strategies for the Location and Set-up of Compressed Gases  


1. The following options should only be accessible via a secure non-public circulation/ 
corridor or laboratory suite: 


a. Build/install a specialized lab gas distribution manifold that can progressively 
switch (automatically or manually) supply between cylinders or dewars to meet 
demand, and are hard piped to distribution turrets or equipment throughout the 
laboratory.  These manifolds can usually range from a 3 to 18 tank manifold, 
with the tanks being staked single or double file.  Dependent on the orientation, 
the tanks can be safely secured via straps, chain, or steel tube frame tank 
restraints.  Such manifolds can be housed in rooms or closets that are centrally 
located within the service zone outside of the laboratory, to allow for the least 
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disruptive delivery and replacement process possible. Include fire rated doors 
where required, and fire sprinklers, gas monitoring, and lab exhaust ventilation in 
the design of the room/closet.  This space must be negatively pressurized to the 
adjacent corridor.  Based on the hazards of the gases in this room/closet, 
determine if this area should not be used for anything else or if other lab 
equipment can be installed.  Depending on gas cylinder/dewar type, distribution 
manifolds could also be located within open alcoves with the approved gases 
piped into the lab from that location.  This strategy can be applied building wide. 


b. If a multi-tank specialty gas tank manifold cannot be located outside of the 
laboratory zone, then alternate locations can include adjacent support spaces, or 
low hazard areas of the lab where service and delivery of the manifold will not 
interfere with the operation of the laboratory, such as near the entrance 
(preferred). 


2. If a (non-public, non-exit) service corridor is a minimum of 9’-0” wide, it can be 
reconfigured to create a service “linear equipment” room, with end-walls defining 
“equipment zones”.  All Linear Equipment rooms must still meet all building code 
requirements. 


3. The review of possible exterior bulk storage of liquid nitrogen, carbon dioxide, etc. 
should be an overall design consideration for projects where large volumes are intended 
to be used. 


4. In laboratories using Hydrogen gas, where there are large flammable gas volumes, or the 
location is on an upper floor, use of hydrogen generators can keep volumes within control 
area limits. 


5. If direct source (no manifold) gas cylinders need to be set up in the lab next to equipment, 
fume hood, etc. to serve specific scientific needs, then dedicate wall space for an 
adequate number of restraints.  Include extra restraints for back up cylinders and 
additional gases when the research changes.  These restraints must be secured to a wall or 
other surface capable of restraining the weight of the cylinder(s).  If stacked cylinders are 
required, a self-supporting tube steel frame (with built-in restraints) is recommended. 
Wherever feasible, compressed gas cylinders should be restrained singly, by use of a 
separate restraint system which will position cylinder valves so that they are accessible at 
all times.  Do not install long chains that can be used for many cylinders and replace 
existing set ups during renovations. Cylinder brackets should be installed between 32”-
36” a.f.f. (above finished floor) if the lab utilizes full size cylinders that ranging between 
49”-55” in height. If smaller cylinders are being utilized within the laboratory, then any 
support brackets must be installed at the appropriate height for those cylinders. This is to 
ensure that cylinders will be safely secured at 2/3 the height of the cylinder. Installing 
brackets too high (near the valve) or too low (below the center of gravity) is not allowed. 


6. If cylinders are stored outdoors, the project team must take care to not store cylinders 
directly on the ground.  The storage area must be well drained, protected from the 
elements (including direct sunlight and vehicular traffic), and constructed of fire resistive 
material. Cylinder cages must be designed for outdoor storage. 


Engineering Controls and Design for Gas Use 
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1. Include a suitable pressure relief device to protect a system using a compressed gas if 


the system has a pressure rating less than the compressed gas supply source and if, due 
to the gas capacity of the supply source or for any other reason, the system pressure 
rating may be exceeded. 


2. Cylinders containing gases that pose health hazards and pyrophoric gases shall be 
housed in mechanically ventilated gas cylinder cabinets or fume hoods; Highly toxic, 
toxic and pyrophoric gases must be stored in ventilated, gas cylinder cabinets with a 
sprinkler head connected to the building sprinkler system. Check FM Global 
requirements for pyrophoric gases. 


3. Include Gas Monitors /Interlocks / Alarms: Cylinder cabinets, fume hoods or other 
locally ventilated enclosures are required to be equipped with a continuous gas 
monitoring system with gas and ventilation alarm when used to store gases with NFPA 
health hazard rating =4 or =3, or when used to store gases that do not possess adequate 
warning properties or flammability rating =4. The alarm should warn of the presence of 
gases at or below the ACGIH TLV. See Gas or Vapor Monitoring section.  
Consideration should be given to providing monitoring, alarms and automatic shut off of 
gas flow upon other events besides gas detection, such as loss of power, high process 
pressure, loss of vacuum or loss of cooling. 


4. Gas Cabinets shall be ventilated according to manufacturer’s recommendations. The 
cabinet window should be labeled “Hazardous – Keep Fire Away”.  


5. Review need for scrubbing / treating of process and purge effluent from highly toxic 
gases prior to exhausting to the outside or capture catastrophic release of cylinder 
contents with the MIT EHS office. 


6. Certain hydride gases can only be purchased with restricted flow orifices (RFOs). 
Review need for RFOs for these and other hazardous gases with MIT EHS office. 


7. Flammable gas cylinders must be stored and used in well-ventilated areas. The MIT 
EHS Office must be consulted to determine whether ventilation in a given area is 
sufficient to allow storage and/or use of flammable gases. 


8. Piping materials must be appropriate for the gases and pressures.  Considerations for 
piping materials include: 


a. Inert gases - Reserved 
b. Toxic gases - Reserved 
c. Acetylene gas: 


• Steel piping can be used. Unalloyed copper tubing, valves or fittings 
shall not used, as it reacts with these materials. 


• A pressure regulator is used at the discharge of an individual cylinder  
• Rooms designed for storage of acetylene shall meet the requirements of 


NFPA 51, Design and Installation of Oxygen-Fuel Gas Systems for 
Welding, Cutting and Allied Processes (NFPA 51)  


d. Anhydrous Ammonia gas: 
i. All piping, tubing, and fittings shall be made of material suitable for 


anhydrous ammonia service. Galvanized materials, cast iron, brass or 
copper pipe, or soldered joints for ammonia distribution piping should 
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not be used. Use extra heavy steel pipe where the pressure exceeds 
125psi. 


9. Bulk Oxygen systems: 
a. Oxygen cylinders, manifolds and emergency shut off valves should be located 


outdoors, if possible, or in detached buildings. If oxygen must be kept indoors, it 
should be located in a cut-off room of non-combustible construction. 


Consult the MIT EHS Office Industrial Hygiene and Safety Programs if further assistance is 
needed. 


Electrical 


Include the following electrical features to control compressed gases within the laboratory: 


1. Consider including an ‘Emergency Gas Shut-Off’ button to terminate the gas flow and 
shut off any research equipment.  Consider locating the electrical gas shut-off button 
adjacent to the laboratory exit. 


2. Provide emergency backup power for hazardous gas cabinet enclosure exhaust fans, 
alarms, and other system components. 


3. Confirm that electrical fixtures in flammable and pyrophoric gas storage rooms conform 
to NEC Class I division 2 requirements 


4. Cylinders and piping containing flammable or pyrophoric gases should be grounded if 
the buildup of static electricity could present an ignition hazard. 


Testing Manifolds and Piping 


Design specifications should include the following requirements for testing: 


1. Before use, systems should be evacuated, vacuum tested, and pressure checked with 
inert gas at pressures two to three times anticipated working pressures.  Systems  should 
be leak tested with helium or nitrogen, dependent on gas to be used in system. (SEMI 
F1) 


2. Testing certifications should be performed by a qualified vendor. 


Codes, Standards & References 


• 29 CFR 1910.103 – Hydrogen  
• OSHA 29 CFR 1910.104 – Oxygen (bulk systems)  
• OSHA 29 CFR 1910.111 – Storage and Handling of Anhydrous Ammonia  
• OSHA 29 CFR 1910.253 Oxygen-fuel Gas Welding and Cutting  
• OSHA 29 CFR 1926.350 Gas Cutting and Welding  
• CGA-P1, Safe Handling of Compressed Gases in Containers (incorporated by reference 


into OSHA 1910.101)  
• DOT 49 CFR, Parts 171 - 179  
• Factory Mutual Global – Data Sheet #7-50 – Compressed Gases in Cylinders  







 


MIT Design Standards 2022 | T10 Lab Design    Page 29 of 82 
 


• Factory Mutual Global – Data Sheet #7-55/12-28 – Liquefied Petroleum Gas  
• NFPA Standard 45, Fire Protection for Laboratories Using Chemicals  
• NFPA Standard 50A, Gaseous Hydrogen Systems at Consumer Sites 
• NFPA Standard 51, Oxygen-Fuel Gas Systems for Welding and Cutting  
• NFPA Standard 55, Storage, Use, and Handling of Compressed and Liquefied Gases in 


Portable Cylinders.  
• NFPA Standard 318, Protection of Semiconductor Fabrication Facilities  
• NFPA Standard 704, Identification of the Hazards of Materials for Emergency 


Response.  
• ANSI Standard B31.1, Pressure Piping  
• ANSI Standard B57.1, Compressed Gas Cylinder Valve Outlet and Inlet Connections  
• ANSI Standard Z48.1 – Method of Marking Portable Compressed Gas Containers to 


Identify the Material Contained  
• SEMI FI, Specification for Leak Integrity of High-Purity Gas Piping Systems and 


Components, 2013  
• SEMI S4, Safety Guideline for the Segregation / Separation of Gas Cylinders Contained 


in Cabinets  
• SEMI S18-1102, Environmental, Health and Safety Guidelines for Silane Family Gases 


Handling  
• Compressed Gas Association: http://www.cganet.com/ 
• OSHA Regulations: http://www.osha.gov/ 


3.2 Chemical Storage 


Refer to section 17.2 EHS Thematic Folder for non-laboratory areas 


Chemical storage for labs:  


1. When designing a lab space, it is important to factor in the needs of the lab with respect 
to storage of chemicals.  Their needs will depend, in part, on the extent of their chemical 
use 


2. Labs are required to maintain a chemical inventory.  The lab’s chemical inventory is used 
to make sure the labs are within exempt quantities for the lab’s building code 
classification and floor location. 


3. The chemical inventory can also be used to get an initial idea of what the lab’s chemical 
storage needs might be. 


4. Chemicals should be stored in compatible groupings.  Sufficient accommodation should 
be provided in planning lab space to assure that reasonable separation of incompatible 
groups of chemicals can be maintained. 


5. In addition, the materials of construction for chemical storage areas should be compatible 
with materials to be stored, corrosion resistant, when needed, moisture proof, when 
needed, and easy to keep clean 







 


MIT Design Standards 2022 | T10 Lab Design    Page 30 of 82 
 


Control Areas: 


1. Control areas are spaces within a building, which are enclosed and bounded by exterior 
walls, fire walls, fire separation assemblies and roofs, or a combination thereof, where 
quantities of hazardous materials not exceeding exempt amounts are stored, dispensed, 
used or handled. 


2. Where exempt amounts are not exceeded, control areas shall be used to store flammable 
and combustible liquids inside buildings. The design, construction, location and number 
of control areas shall meet the requirements of the Massachusetts State Building Code 
780 CMR, and shall not exceed allowable amounts of hazardous materials per control 
area (as specified in 527 CMR).  Maximum quantities may be increased within specified 
limits under the following conditions: 
a. When storage is in a building equipped throughout with automatic sprinklers in 


accordance with 527 CMR.  
b. If flammable materials are stored in approved cabinets, gas cabinets, fume hoods 


or ventilated cabinets.  
3. The City of Cambridge requires that flammable liquid storage and Class I flammable 


liquids are not permitted below the first floor. 
4. The number of permitted control areas per floor, the percent of allowable exempt 


quantities per control area, and the degree of vertical fire separation shall meet the 
requirements of 527 CMR. 


5. Fire separation assemblies shall be in accordance with 780 CMR. Control areas are not 
permitted more than two levels below grade. 


6. Floor and supporting structures for all floors within a control area shall have the required 
fire rating. 


7. Control areas should be clearly delineated within the construction drawings. 


Specific considerations:  


1. Flammable Materials: should be stored in flammable storage cabinets.  Many labs are 
designed with space under the fume hoods for storage of flammables.  A lab with a large 
quantity of flammable materials may need additional cabinets for flammable storage, and 
the lab space will need to be designed to accommodate these cabinets.  In some cases, it 
may be necessary to vent the cabinets. NFPA 30 provides guidance on how to correctly 
ventilate a flammable storage cabinet. 


2. Storage of Volatile Toxics and Stench Chemicals:  Ventilated storage should be provided 
for volatile toxic materials and/or stench agents.  One option is vented flammable storage 
cabinets, or vented storage under fume hoods. Ventilation should be sufficient to prevent 
build-up of odor, but a large  volume of exhaust air is not required 


3. Storage of Acids:  Ventilated, corrosion resistant storage should be provided for acids.  In 
addition, organic acids need to be stored separately from oxidizing acids.  There should 
be sufficient ventilated storage space to accommodate the specific needs for acid storage 
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4. Refrigerated Storage: In some cases labs may need appropriate space designed to 
accommodate refrigerated storage of some lab chemicals.  There may be a need for 
special refrigeration equipment, and space will need to be designed to accommodate it, 
and electric utility needs should be factored in (appropriate outlets in good locations for 
equipment).  Refrigerators and freezers for storing flammable liquids must be designed, 
constructed, approved, and labeled for that purpose. Design should consider the use of 
refrigerants with the least ozone-depleting potential available or non-regulated 
refrigerants. Equipment containing 50 pounds or greater of regulated refrigerants must be 
coordinated with EHS and DOF such that it can be added to the MIT Refrigerant 
Management Program database.	  


5. Shelving:  Hazardous liquids need to be stored at eye level or lower.  Shelving should be 
sufficient to accommodate such storage.  Dry chemicals should be stored separately from 
liquids.  Shelving should be sufficient to address this need as well 


6. Under Sink Storage:  Many times disinfectants and cleaning products are stored under 
sinks.  Sink areas should be constructed of materials not likely to be damaged by storage 
of such products 


7. Hazardous Waste Collection Areas:  Ideally, waste collection areas should be ventilated, 
and be located in close proximity to lab hoods, where such waste is most likely to be 
generated.  It is preferable not to have the hazardous waste storage occupying space in the 
lab hood. See  section 3.3 in this document and section 9.1 in EHS Design for details on 
storage.   


8. Compressed Gases:  There should be appropriate accommodation for safe storage of 
compressed gases.  Cylinders need to be properly secured.  In some cases, there may be 
need for ventilated storage 


9. Cryogens:  There should be appropriate planning for proper ventilation in areas where 
cryogenic materials are being stored or used.  It may be necessary to install oxygen 
depletion alarms in some spaces where cryogens are to be used or stored 


10. Cold Rooms:  Cold rooms should not be used for volatile toxic or flammable chemical 
use or storage unless they are designed for such use.  Careful attention should be given to 
current activities in cold rooms when designing for chemical storage 


11. Weigh Stations:  It may be important to design space for location of dry chemical 
weighing areas that can be vented, either by air filtration or to the exhaust system. 


Hazardous Chemical Inventory: 


1. Architects, Engineers and Designers shall request a complete hazardous chemical 
inventory of chemicals from MIT (EHS will work with PI/ Department) that will be 
stored and used in the renovated space or new building in order to design the control 
areas. This is also needed for the flammable liquids, gases, and solids permits.  
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2. Hazardous chemical inventories (an inventory of potentially hazardous chemicals or 
products) must be completed prior to occupying new laboratories/workspaces, auxiliary 
spaces, and non-lab areas or leaving old or existing spaces. 


3. The inventory is necessary to meet Massachusetts State Building Code, Cambridge Fire 
Department, Cambridge Local Emergency Planning Committee (LEPC) and Division of 
Homeland Security requirements.   In addition, EHS uses the chemical inventory to 
ensure that adequate chemical storage and engineering controls (automatic shut-offs, 
fume hoods, etc.) are included in the project scope and the flammable storage 
permit/license quantities are kept updated. 


Inside Flammable Liquid Storage Rooms: 


1. Meet or exceed the latest edition of the following standards: 


a. NFPA 70, National Electrical Code. 
b. NFPA 80, Standard for Fire Doors and Fire Windows. 
c. Flammable and Combustible Liquids Code, NFPA 30. 


2. Location: If desired design criteria quantities of stored flammable and combustible 
liquids exceed allowed quantities per control area, an inside liquid storage or cut off 
rooms (a room including one or two outside walls) is required. Inside storage rooms 
would  have to meet all the requirements of H-2 or H-3 occupancy and cannot be 
constructed in basements. 


3. Design: Inside storage rooms shall be constructed to meet the applicable requirements of 
780 CMR and the Massachusetts Comprehensive Fire Safety Code and NFPA 30, 
Flammable and Combustible Liquids Code. Inside storage area shall not exceed 500 
square feet. Cut off rooms exceeding 500 square feet shall have at least one exterior door 
approved for Fire Department access.  


4. Fire Resistance Ratings: Fire resistance ratings for inside storage areas shall meet the 
minimum requirements of NFPA 30. In mixed use groups fire separation shall meet the 
separation specified in 780 CMR. Fire doors shall be installed in accordance with NFPA 
80, Standard for Fire Doors and Fire Windows.  


5. Fire Detection: All inside flammable storage areas shall be provided with fire detection 
system as per 780 CMR including flame detection. 


6. Sprinkler Protection: Inside flammable liquid storage rooms shall be protected by an 
automatic fire protection system installed in accordance with 780 CMR. Secondary 
containment for indoor storage areas shall be designed to contain a spill from the largest 
vessel plus the design flow volume of fire protection water calculated to discharge from 
the fire-extinguishing system over the minimum required system design area or area of 
the room or area in which the storage is located, whichever is smaller. The containment 
capacity shall be designed to contain the flow for a period required by Cambridge Fire 
Department (20 minutes is a guideline). 


7. Electrical: Electrical wiring and equipment located in inside rooms used for Class I 
liquids shall be suitable for Class I, Division 2 classified locations when concentration in 







 


MIT Design Standards 2022 | T10 Lab Design    Page 33 of 82 
 


the area is in excess of 25% of the LEL. 527 CMR 12.00, Massachusetts Electrical Code 
and NFPA 70, National Electrical Code, provide information on the design and 
installation of electrical equipment. 


8. Ventilation:  Every inside room shall be provided with continuous mechanical exhaust 
ventilation system: 


a. Mechanical ventilation systems shall provide at least one cubic foot per minute of 
exhaust per square foot of floor area, but not less than 150 CFM (at least 6 air 
changes per hour).  


b. The mechanical ventilation system shall be equipped with an airflow switch or 
other reliable method which is interlocked to sound an audible alarm upon failure 
of the ventilation system and connected to BMS.  


c. The proportion of the exhaust ventilation shall be taken from the ceiling and the 
floor will depend on the density of the vapors expected from a spill.  


d. The location of both the exhaust and inlet air openings shall be arranged to 
provide, as far as possible, air movement across all portions of the floor to 
prevent the accumulation of flammable vapors.  


e. Exhaust from the room shall be vented directly to the exterior of the building 
without recirculation.  


f. All ducts shall comply with Massachusetts Building Code, 780 CMR. 


9. Storage: In every flammable storage room, an aisle of at least 3 feet wide shall be 
maintained. Containers over 30 gallons capable of storing Class I or Class II liquids shall 
not be stored more than one container high.  


10. Spill Control: Flammable liquid storage rooms shall be provided with spill control, 
secondary containment and drainage control.  Please refer to OSHA 29CFR 
1910.106(d)(4)(i). 


11. Portable Extinguishers: At least one portable fire extinguisher, having a rating not less 
than 20-B, shall be located outside of but not more and 10 feet from the door opening into 
the liquid storage room. 


12. Leak Detection: All flammable liquid storage rooms where storage, dispensing or pouring 
occurs shall have a supervised alarm to indicate a leak in the storage room. 


13. Vapor Monitoring:  Vapor monitoring will satisfy the leak detection requirements 
including: 


a. Flammable liquid storage rooms, where open use, dispensing or pouring will 
occur, shall be monitored for Lower Explosive Limit (LEL). 


b. The LEL alarm system shall activate on alarm points of 20% and 50% of the 
LEL. These set-points may need to be lower for liquids that are also toxic. 


c. The monitoring system shall be equipped with an audible and visual alarm 
indicator. 


d. The alarm signal shall be transmitted to a constantly attended station. The audible 
alarm shall exceed background ambient levels by 15db. 


e. The visual alarm shall be labeled. 
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f. The alarm sensors shall be located no higher than 12 inches above the floor. 
g. Signage shall be posted outside the room. The signage shall include appropriate 


hazard warnings, as well as response instructions (e.g., “Do Not Enter if the 
alarm has been activated.”) contact information and emergency phone numbers. 


h. When the flammable liquid dispensing involves use of an automatic pumping 
system (as opposed to manual), the pump shall shut-down upon LEL alarm 
activation (or line leakage detection) to stop the flow of liquid. 


i. The local authority having jurisdiction may require additional safeguards. 
j. Exception:  flammable liquid storage rooms where dispensing or pouring will not 


be conducted or when pouring/dispensing is done in fume hood in storage room. 


14. Explosion Venting: Where Class IB liquids are in open use or being dispensed in excess 
of maximum allowable quantities, explosion venting shall be provided in accordance with 
780 CMR. 


Flammable Storage Cabinets: 


Flammable storage cabinets must meet NFPA 30, Flammable and Combustible Liquids Code. 
These cabinets are used for storage of flammable and combustible liquids, and must have leak 
proof pans at the base of the cabinet to contain spills. These cabinets can be under fume hood 
cabinets or free standing. Cabinets must be labeled “Flammable - Keep Fire Away”.  


Flammable storage cabinets are not required to be vented for fire protection purposes. Venting a 
cabinet could compromise the ability of the cabinet to adequately protect its contents from 
involvement in a fire because cabinets are not generally tested with any venting. Therefore, 
venting of flammable storage cabinets used exclusively for non-highly toxic or non-highly 
noxious/odiferous flammable liquids is not recommended.   


However, it is recognized that venting can be needed for other reasons, such as health and safety. 
Storage of highly toxic or highly noxious/odiferous flammable materials should be in a vented 
flammable storage cabinet. The cabinet should be vented directly to outdoors in such a manner 
that will not compromise the specified performance of the cabinet and in a manner that is 
acceptable to the Fire Department. The venting system should be installed so as to not affect  the  
performance of the cabinet during a fire. Means of accomplishing this can include thermally 
actuated dampers on the vent openings or sufficiently insulating the vent piping system to prevent 
the internal temperature of the cabinet from rising. Any make-up air to the cabinet should also be 
arranged in a similar manner. 


If vented, the cabinet should be vented from the bottom with make-up air supplied to the top. 
Mechanical exhaust ventilation is preferred and must comply with the Massachusetts Building 
Code, 780 CMR.  Manifolding the vents of multiple storage cabinets should be avoided. 


References:  


Flammable and Combustible Liquids Code, NFPA 30 
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Massachusetts Building Code, 780 CMR 


Flammable Liquid Approved Refrigerators: Any refrigerators  used for storing flammable 
materials must be designed for such storage, with no internal electrical components. 


Cold Rooms: Flammable, toxic, and combustible liquids that are volatile cannot be stored or used 
in cold rooms. 


Grounding System: For dispensing of flammable and combustible liquids of more than one gallon 
from metal containers, grounding bars, cables and clamps shall be provided.  


Acid Storage Cabinets: 


1. Acid storage cabinets have corrosion resistant liners (powder-coated cabinets and 
cabinets with corrosion resistant liners) or be constructed from acid resistant materials 
like polypropylene.  Under fume hood cabinets are vented into the hood using acid 
resistant pipes which lead to the interior of the hood. This is typically behind the baffle 
terminating in a location where good air volume will be drawn into the cabinet.  


2. Acid storage cabinets can  be used to store non-flammable materials that are toxic or 
odiferous. These cabinets can be under fume hood cabinets or free standing, exhausted 
cabinets. See section Chemical Storage for more information. 


3. MIT EHS does not recommend cabinets with metal standards, clips, etc. because the 
metal will corrode.  Molded plastic standards are an acceptable option for this 
application.  The design of cabinet adjustable shelving should allow researchers to 
properly secure and level shelves. The supporting system should be stable and easy to 
readjust to another stable setting. 


3.3 Hazardous Waste Handling Design Issues (section 9.1 EHS) 


Three types of hazardous wastes may be generated in research buildings: radiological, biological 
and/or chemical. All are regulated by the Federal Environmental Protection Agency (EPA), the 
Massachusetts Department of Public Health (DPH) or Department of Environmental Protection 
(DEP).  The requirements for handling these wastes are described below: 


1. Low Level Radioactive Waste: 


a. Low-level radioactive waste will be collected from the research laboratories by 
EHS Office staff and temporarily stored in the designated room in the 
shipping/receiving area for transport to our waste management facility in NW13-
141.   


b. A radioactive waste storage accumulation area (closet) on each laboratory floor is 
not necessary for this waste stream.  A designated room near the 
shipping/receiving area (loading dock) of approximately 150 square feet for 
temporary storage of radioactive waste and for supplies for the radioactive waste 
program.   
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c. Access control via proximity card reader or electronic combination lock on the 
waste storage room door is required. 


d. WiFi Internet access is required for uploading waste records at the storage 
location.  


e. A lab equipped with a chemical fume hood is required for processing radioactive 
waste.  Liquid and mixed chemical/radioactive waste are sampled and/or 
processed in the fume hood.  A walk-in hood is desirable for bulking of 
radioactive liquid waste if this waste stream is generated.   


f. The lab could be shared by the chemical waste management program especially 
the bulking procedures. 


g. See recommendations for Chemicals below for additional requirements. 


2. Regulated Medical Waste (Biological): 


a. Biologically contaminated waste will be collected from the research laboratories 
by EHS Office staff and temporarily stored in the designated storage rooms in the 
shipping/receiving area for transfer to our regulated medical waste vendor for 
final disposal. 


b. A waste storage accumulation area on each laboratory floor is necessary for 
laboratory buildings that generate copious amount of biological waste.  A 
designated room near the shipping/receiving area (loading dock) of 
approximately 150 square feet for temporary storage of biological waste and for 
supplies for the biological waste management program.    


c. Access control to the floor level and building level waste storage facilities via 
proximity card reader or electronic combination lock is required.   


d. WiFi Internet access is required for uploading waste records at the floor and 
building level storage locations.    


e. Several rooms or cage areas equipped with shelving are required for storage of 
supplies used in the biological waste management program.  This rooms would 
be strategically located throughout the campus. 


f. In vivariums, freezer/cold room storage capability is necessary for carcasses 
storage and packaging in final shipment containers.  A designated cold room near 
the shipping/receiving area (loading dock) of approximately 100 square feet for 
temporary storage of pathological waste prior to collection by our regulated 
medical waste vendor.  This room should be equipped with a raised floor and an 
alarming temperature sensor reporting through BMS.   


g. See recommendations for Chemicals below for additional requirements. 


3. Chemicals 


a. Where chemicals are used in research, hazardous chemical waste will be 
generated and will need to be stored prior to shipment for disposal.  


b. MIT EHS has requirements for 3 phases of waste storage at the Institute; within 
the lab (Satellite Accumulation Area - SAA), common to the floor (mini Main 
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Accumulation Area - mini-MAA) and central storage area (MAA).  
i. Satellite Accumulation Area (SAA) within the Lab: 


 Hazardous chemical waste must be stored properly at the point of 
generation, i.e. within the lab close to where the research is conducted.  


 Space should be designed to store containment bins for bottles ranging in 
size from 50-mL to 30-gallon drums, depending on the research.  


 These locations must be labeled with SAA identification stickers/signs 
provided by the EHS Office.  


 A vented chemical storage cabinet may be used as an SAA inside a 
laboratory provided it is compatible with the waste to be stored, and has 
proper signage. Contact EHS to assist with this option. 


 Example 1 SAA for multiple chemicals (currently used in Building 76 
includes): 


• Fume hood cabinet drawers may be used for SAA collections.  
• The overall cabinet needs to be sturdy enough to support the 


weight of the hazardous waste required to be held. 
• Drawers must be able to safely support 120lbs (minimum) each 


drawer. The draw slides must be extra heavy duty, corrosion 
resistant stainless steel. 


• They Drawer slides should allow for full drawer extension – with 
a load rating of 100lbs (minimum) per slide.  


• Cabinet finish should be of same grade and quality of high 
quality metal lab casework used in lab renovations.  


• All screws and fasteners should be 316 SS machine screws or 
better for strength and chemical resistance.  


• Cabinets should be well ventilated to dedicated exhaust. 
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Section: Example 1 SAA for multiple chemicals/ Waste 


Collection Cabinet 


 
Elevation: Example 1 SAA for multiple chemicals/ Waste 


Collection Cabinet 
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Plan Section: Example 1 SAA for multiple chemicals/ Waste 


Collection Cabinet 
 


 Example 2 SAA Chemical Hazardous Waste Collection Station for 
single chemical/class materials (example: Acetone glass-washing) inside 
and outside of fume hoods: 
 


1. Secondary containment adjacent to sink location. Refer to 
typical details below: 
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Lab Sink Plan: Example 2 SAA Chemical Waste Collection Station. 


 
Section: Example 2 SAA Chemical Waste Collection Station. 
 
2. Collection station within fume hood. Refer to typical details (over): 


 
 
Plan & Elevation: 
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Typical Double Fume Hood Chemical Waste Collection 


 
Plan & Elevation:  TYP. Single Fume Hood Chemical Waste Collection 
 


 Example 3 SAA for bulk collection (example: Xylene in a carboy) 
• Wheeled cart within casework to facilitate carboy removal. 
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Section: Example 3 SAA for  bulk chemicals/ Waste Collection 


 
Elevation: Example 3 SAA for bulk chemicals/ Waste Collection Cabinet 


 
Plan Section: Example 3 SAA for bulk chemicals/ Waste Collection 


Cabinet 
 


ii. Mini-Main Accumulation Area Common to the Floor: 
 The need and size of the following location will depend on the type of 
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research conducted, volume of chemicals used and amount of waste 
generated within the building or at the floor level.  


 The recommended design is to provide one storage area per floor for 
chemical waste, controlled by EHS but accessible to the occupants on the 
floor, card access to these locations is preferred for this reason.  


 To accommodate these containers, while maintaining compatibility 
separation, a room suitable to contain at least 1-2 standard safety cabinets 
(43”x34”), and space for supplies and spill materials is needed. Actual  
room size is  dependent on research and expected waste volumes.   


 The room need only be about 120 square feet and will need to be 
ventilated.  


 Flooring shall be chemical resistant and resistant to leaks. No floor drains 
permitted. 


 This room will need access to safety equipment; such as, an eyewash, 
safety shower, internal emergency communication system, portable fire 
extinguisher and automatic sprinklers or water spray system.  


 Provide heavy-duty shelving units for storage or chemical storage 
cabinets.  


 Access to freight elevators and the loading dock will be necessary for the 
movement and shipment of the chemical waste generated onsite.  


 Signage for the floor areas will be provided by the EHS Office.  
iii. Central-Main Accumulation Area: 


 Depending on the location and type of research building proposed, EHS 
should be consulted regarding the need and possible location for one 
main storage area for the building for packaging and storage of waste 
prior to shipment.  


 In the event a new Central-MAA is needed, the storage area should be 
located within 50 feet of the property line on the ground floor near the 
loading dock.   


 Depending on the materials used in the building and anticipated waste to 
be generated, the space should be ventilated, be at least 500 square feet 
in size, and should meet the requirements for an inside flammable liquid 
storage room.  


 This room will need an eyewash and emergency shower installed, 
automatic sprinklers or water spray system, access to a portable fire 
extinguisher, spill materials and internal communications or alarm 
system.  


 Provide a sink for personal hygiene purposes.  
 There may be a need to provide a walk-in hood with a grounding bar and 


equipment for bonding and grounding, in the event large quantities of 
solvent are used within the space and the location is not part of the 
contiguous campus.  


 Secondary containment for the room is required.  
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 Provide shelving units for storage or chemical storage cabinets.  
 Size the door to provide appropriate width for moving chemical cart and 


drums in and out.  
 This room must be card accessible and managed in the same way as the 


central waste accumulation areas on campus (24-038 and 76-190).  
 Note: Due to regulatory requirements, Class I flammable liquids cannot 


be located below the ground floor (basement and sub-basement). 
 WiFi internet access will be required for uploading inspections and 


inventory data for shipment purposes. 
 The floor will need an epoxy coating. 


3.4 Accessibility 


Emergency eyewash and shower equipment that meets the ADA requirements should be installed 
when new buildings are constructed or when the building is renovated. Designers of new labs 
should refer to the Massachusetts Access Architectural Board (MAAB) guidelines for approach 
and reach.  521 CMR 6 and 521 CMR 12.00 Educational Facilities 


*New emergency shower installations should be ADA compliant. 


Any laboratory serving the undergraduate student population shall be provided with at least one 
(1) ADA accessible fume hood and sink. 


1. Within laboratories, it is preferable to specify the accessible stepped/ tiered laboratory 
sink configuration with the deeper well beyond the shallow accessible portion of the sink. 


2. We recommend a convertible sink base, where the doors and shelf fold away, or are 
removable, to provide ADA accessible clearance. 


3. Incorporate and coordinate accessible sink fixtures such as blade faucet activation and 
barrier free eyewashes.  The offset ADA accessible fixtures allow for weekly testing 
within the smaller dimensions of an accessible sinks. 


3.5 Green Lab Design 


The following areas should be reviewed with the project design team and occupants of the lab 
space to determine opportunities for sustainable design in an effort to increase long term cost 
savings and efficiencies once the space is occupied: 


1. Energy: 


a. Efforts should be made to reduce the number of fume hoods and bio safety 
cabinets where possible. 


b. Fume hoods with lower face velocity and sash restriction are preferred by the 
EHS Office, refer to Section 3.2, Laboratory Chemical Hoods, of the EHS 
Design Guidelines for specific requirements. 


c. In situations where variable volume fume hoods may be considered for 
hibernation (shutting them off for periods of time), the correct corresponding 
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HVAC valves and controls must be installed. 
d. Energy saving stickers, i.e. “Lower the Sash” information should be posted prior 


to the use of the lab. 
e. When 3 or more hoods are located in a laboratory, a best practice is to provide a 


reminder to users to make sure sashes are closed. One way to do this is to provide 
an LED display of the total exhaust from the lab near the lab exit.  


f. Task lighting and light switches for equipment and local lights should be offered, 
with reminders to turn off the lights when not in use. 


g. Plug load metering devices should be installed throughout the lab in better inform 
occupants of the energy used by equipment.  


h. Methods to provide user feedback on building systems and energy use should 
also be considered. 


i. Labs moving into renovated or newly constructed space should be encouraged, 
and aided by the project, to purchase energy efficient equipment wherever 
possible. 


j. Placement of cold storage units should be given consideration to minimize the 
heat generation within the lab space. Wherever possible, UTL freezers should be 
placed near exhaust units to reduce the amount of heated air that will then need to 
be cooled by the HVAC system. Ideally these units should be housed in an 
equipment corridor that has cooling provided by independent cooling equipment 
and not by single pass air.  This strategy effectively decouples the ventilation air 
requirements from the equipment cooling requirements. 


k. If possible, the co-location and consolidation of cold storage units in a common 
location (aka freezer farm), is a proven strategy to minimize cooling energy use.  
This strategy also has the side effect of maximizing usable space within the 
primary laboratory. 


l. Consideration for Energy Efficient Autoclaves should be given where autoclaves 
are in use. Refer to Section 3.3.14, Autoclaves, within the EHS Guidelines for 
more details. Suggested vendors include Priorclave North America and 
Consolidated Sterilizer Systems. 
 


2. Water: 


a. Consider the use of foot pedals at sinks to ensure water is not left running when 
the user walks away from the sink. Also consider the installation of low-flow 
aerators on faucets to control water flow and reduce water consumption.  


b. Energy efficient autoclaves and water misers for autoclaves should be reviewed 
for use within a lab to reduce the amount of water consumed by this type of 
equipment. A water miser is a device used on sterilizers or autoclaves to monitor 
the temperature of the system and apply cold water only when needed. Using this 
type of device can save 40-50 gallons of water per hour. Consolidated Sterilizer 
Systems offers a WaterEco Series sterilizing system or autoclave that can save 
over 1000 gallons of water per day. 


c. EHS prohibits the once-through or single-pass cooling technique. Refer to MIT 
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Design Guidelines section on plumbing for specific information and alternatives.  


3. Equipment: 


a. Laboratories use a lot of equipment. As indicated above, researchers should be 
encouraged and aided by the project to bring energy and water efficient 
equipment into a newly renovated space when possible.  


b. Shared equipment stations should be explored during the design phase, as well 
as, the placement of equipment throughout the space.  


c. The installation of metering devices to monitor the water and energy use of 
equipment or timers to allow for equipment to be turned off when not in use, 
should be discussed as well.  


4. Chemical Storage and Sharing Capabilities: 


a. Reduce the depth of chemical storage and shelving units in order to increase the 
visibility of the lab’s chemical inventory. This will enable better chemical 
inventory management practices, which save the lab time and money.  


b. During design, discuss the option of a shared chemical stockroom that can be 
safely accessed by lab and departmental members.  


5. Waste Management: 


a. Refer to General Waste Handling, of the EHS Guidelines for suggestions 
regarding recycling stations within the lab and throughout the building.  


b. Consideration for waste management at the loading dock level, as well as, access 
to the central campus collection points will be key to successful cost savings 
measures and reduction of inefficiencies over time.  


3.6 Integrated Pest Management 


Integrated pest management for lab design is complex.  In spaces where biological or animal 
work will take place attention to pest management must be a priority.  Before starting work a pest 
inspection of the space should be conducted, by the pest management vendor and design team, to 
control or eliminate any pest and to seal any pest access points in to the space.   
After the work is concluded a follow up a pest inspection of the space should be conducted, by 
the pest management vendor and design team to ensure all pest access points have been blocked 
with suitable materials.   
 
Focus for both inspections should be: 
• Perimeter of the room. 
• Duct access points between spaces. 
• Floor drains. 
• Closets and cabinets. 
• Electrical systems. 
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• Dropped ceilings. 
• Heating and cooling systems. 
• Animal facilities for housing, cage washing, surgery, bedding disposal, and food storage. 
• Sewer systems. 
Doorways grant access to people but also pests; the gap between a door and a door jamb should 
be 1/4 of an inch or less. 


 


4.  LAB ENVIRONMENTAL REQUIREMENTS 


4.1 Controls 


Temperature Control 


As sustainable energy targets become more and more stringent, designers are looking for alternate 
methods to reduce energy use.  Building on the individual user defined temperature control that is 
becoming standard practice in today’s science buildings, a re-evaluation of acceptable 
temperature variances and ranges are under discussion. From an EHS point of view, the science 
may demand a tighter tolerance in laboratory spaces than in  office, conference, and collaborative 
spaces.  These low-risk spaces may become opportunities for wider temperature variations, or 
possibly natural ventilation under specific conditions. 


In laboratory environments, smaller temperature variation may be allowable during turn-down 
cycles (for example late night), but due care has to be taken to work within the parameters of any 
equipment or specimens that may occupy the laboratory 24hr/day 7 days/week.  For example:  
certain equipment, such as -80 freezers, may be amenable to reduced temperatures (during a 
heating cycle) but not to higher temperatures. (Due to their overwhelming reliance on air cooled 
compressors in lieu of the much rarer water-cooled variety.) 


Humidity Control (See HVAC Division 23) 


4.2 Ventilation (section 16.2 EHS) 


Air Changes 


All air change rates are to be determined by the use and hazard level, in association with MIT 
EHS.  Laboratory ventilation systems designs are to ensure that chemical fumes, vapors, or gases 
originating from the laboratory are not recirculated.  The design should ensure that air pressures 
in the laboratory work areas are negative with respect to corridors and non-laboratory areas of the 
laboratory spaces except for positive pressure cleanrooms; or when doors are opened, fume hood 
sash positions are changed, or other short-term temporary activities that would affect static 
pressures. (The other exception is in a designated electrically classified hazardous area with a 
positive air pressure system as described in NFPA 496: Standard for Purged and Pressurized 
Enclosures for Electrical Equipment.)  NFPA 45: Standard on Fire Protection for Laboratories 
does not specify an ACH rate, but rather provides the general statement that "laboratory 
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ventilation systems shall be designed to ensure that fire hazards and risks are minimized." This 
means that you need to consult the chemical consultant on the project for the proper storage and 
dilution rates. ANSI Z9.5 states that "Air changes per hour is not the appropriate concept for 
designing contaminant control systems." however, it suggests up to 10 ACH for fugitive 
emissions and odors. This standard is the most comprehensive and is to be followed during any 
laboratory design. This standard does not prescribe an ACH rate. It simply states that the specific 
room ventilation rate shall be established or agreed upon by the owner or his or her designee. All 
contaminants should be controlled at the source. 


Special local exhaust ventilation systems, such as snorkels, are to have sufficient capture 
velocities to entrain the chemical being released. It is important to not underestimate what is 
required to provide proper capture velocities. These calculations are in the ACGIH Industrial 
Ventilation guide and can range from 75 to 2000 fpm, depending on the configuration and 
process. 


1. Overall HVAC Design Approach: 


a. MIT EHS and Department of Facilities agreed back in the late 1980’s on a minimum 
of 6 air changes per hour for laboratories with chemical, biological, or radiological 
hazards.   


b. EHS can require a higher air change rate if they believe the hazard level requires it.   
c. EHS’s approach, generally is to first try to eliminate or reduce the hazard, and then 


capture airborne hazards with local exhaust controls (chemical hoods, biosafety 
cabinets, enclosures, capture hoods) and not to rely on general exhaust ventilation 
rates to control hazards.   


d. Designers should work with researchers and EHS to determine local exhaust 
requirements, then determine if energy conservation measures like variable air 
volume hoods are feasible and appropriate, and then finally calculate air change rates 
provided by the lab ventilation system.   


e. Previously, MIT has not made a distinction between air change rates for occupied 
and unoccupied labs. The Koch Institute uses occupancy sensors to reduce air change 
rates to 4 ACH when the lab is unoccupied. This approach should be evaluated on a 
case-by-case basis to improve energy efficiency while maintaining laboratory safety. 
It is best to handle heat load with a recirculating system like a fan coil or chilled 
beam rather than single pass air. These units only recirculates within the local lab 
environment. 


f. If air change rates for the lab are high (greater than 15 ACH), special air supply 
distribution systems may be necessary to ensure hood containment is not adversely 
affected by cross drafts. 


g. Designers should ensure that densely populated fume hoods, as in various forms of 
chemistry, do not experience air starvation and loss of containment in the event of a 
power failure.  This fume hood make-up air starvation can be exacerbated if the 
supply air handlers supplying these fume hood dense spaces are not on standby 
power.  Two typical methods of addressing this make up air starvation are: 
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1. Place the part of the system supplying these hood dense spaces on standby 
power. 


2. Have mechanically actuated make up air ventilation available during power 
outages. Example: Emergency actuated windows (with bug screening). 


2. Calculation Guideline: 


a. ACH = Q, cfm (exhaust or supply whichever is greater)/V, cu ft. (Room Volume) x 
60 min/hr.   


b. In unusually tall spaces, the ceiling height is generally assumed to be 10 feet for 
purposes of the calculation.  In general, the empty room volume is used and no 
accounting is made for volume occupied by equipment.   


c. Discuss your situation with EHS if you believe the design you are working on should 
follow another approach.  ACH (max and min if VAV) should be calculated for each 
new lab design and be included in the HVAC portion of the mechanical drawings. 


3. Labs without Chemical, Biological or Radiological Hazards: 


a. In general, the 6 air changes per hour ventilation rate does not apply to areas where 
chemical, biological, or radiological hazards do not exist. 


b. Sometimes these facilities are still considered a laboratory but ventilation rates 
should be based on 20 cfm of outside air per person (based on number of people 
routinely in the space) unless other considerations in the space (heat load or other 
equipment requirements) dictate a higher rate. 


4. Non-Lab Areas with Hazards: 


a. When designing ventilation systems for machine shops, studios, and other types of 
non-lab areas with hazards, consult EHS on the HVAC system approach rather than 
relying on a standard ACH approach.  EHS will need to work with users of the space 
to determine if local exhaust is required and if air cleaning is necessary.  If general 
exhaust only is provided for these areas, EHS may need to articulate the restrictions 
on work or required work practices that exist for the area. 


5. Process for Lab Ventilation Optimization in Existing Labs: 


a. In some cases lab recommissioning leads to a lab ventilation optimization program in 
existing labs in a building or DLC.   


b. This process must include a risk assessment step conducted or reviewed by MIT 
EHS.  This risk assessment process will help determine if the lab ventilation system 
needs to be changed to support the current research needs or to correct HVAC issues.   


c. These programs place a particular emphasis on reducing exhaust rates through the 
laboratory.  Including the risk assessment step in this process helps ensure that 
changes are done without adversely impacting lab safety.   


d. The risk assessment process also provides a mechanism for researchers to be 
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involved in reviewing lab ventilation optimization recommendations. 


Pressurization for Lab Spaces and Buildings 


In an overall building design it is appropriate to keep the building at a slightly positive pressure. 
This eliminates unwanted infiltration. 
However specific laboratories may require pressure control requirements with respect to other 
spaces (e.g., corridors). For example it may be positive pressure for clean rooms, or negative 
pressure for most laboratories, HVAC systems must be designed to satisfy space pressure needs 
under all conditions of operation.  
In general a 10% difference between supply and exhaust air is recommended to maintain a lab 
under negative pressure. In special cases there may be more stringent requirements requiring 
pressure control strategies.  
There are following pressure control strategies that can be used. Architect/Engineering team 
should review specific applications with MIT EHS department. 


1. Space pressure control 
2. Flow totalization 
3. Flow synchronization 
4. Constant-volume reset control 


Detailed description is provided in chapter 29 of Guidelines for Laboratory Design, John Wiley & 
Sons (DiBerardinis et. al. 2010) 


Air Flow/Diffusion 


Airflow distribution within laboratories need to consider several factors that can directly impact 
the safety and comfort of the occupants.  While energy efficiency is a prime factor in the design 
of the ventilation systems within the laboratory, the following are examples of additional 
considerations vital to the successful design of a laboratory environment. 


1. Fume Hood placement within the laboratory. Please refer to the “Fume Hood” section in 
section 7.1 of this document. 


2. The location of supply air diffusers should also be taken into consideration. 


Directional Airflow (delta P) 


Directional airflow must be sustained by drawing air into the laboratory from “clean” areas 
toward ‘potentially contaminated areas’. The laboratory shall be designed such that under failure 
conditions the airflow will not be reversed. 


Lab Ventilation Setbacks 


If certain EHS parameters are met regarding signage identifying the current state of the laboratory 
ventilation systems, motion detectors can be utilized to activate full active laboratory ventilation 
by zone during off hour “turn-down” periods.  This methodology can counteract the tendency to 
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run all laboratories 24-hrs a day, 7 days a week in order to allow for the work flexibility of the 
users.  In order to enhance the sustainable goals of the institution, using smart technology to allow 
for reduced ventilation rates during periods when the laboratory is unoccupied, can realize 
significant energy savings.  If this strategy is pursued, clearly identifiable signage displaying the 
ventilation status of the lab is required to allow for off hour laboratory users to confirm that the 
system has detected them and has increased the ventilation rate to full occupied levels before 
beginning work in the laboratory. 


Other than CO2  monitoring in classrooms and conference spaces, NO other “facility system air 
monitoring” (contaminant sensing) system is to have demand control over the HVAC system in a 
laboratory environment. 


4.3 Specialty Local Exhaust Ventilation (SLEV) 


Meet or exceed the following standards: 


1. American Conference of Governmental Industrial Hygienists (ACGIH).  Industrial 
Ventilation: A Manual of Recommended Practice, most current edition 


2. Semiconductor Equipment and Materials International.  Facility Standards and Safety 
Guidelines, most current edition 


3. ANSI/AIHA Z9.5 Laboratory Ventilation 


Specialty local exhaust ventilation is exhaust ventilation that is designed for a specialized 
laboratory process. There are many types of SLEV that may be needed in laboratories 
depending upon the nature of the chemicals, and processes in use in the lab.  Because of this 
large variety, it is imperative that the EHS Office be consulted during design review to 
specify air flow, face velocity at openings, and physical design.  It is important that the final 
design be adequate to control contaminants but not waste energy by incorporating excessive 
or unnecessary air flow.   


MIT currently has 2000 separate pieces of local exhaust ventilation serving laboratory 
equipment (in addition to fume hoods).  The EHS Office measures the performance of the 
ventilation annually for high priority SLEVs and every 3 years for regular priority SLEVs.   


Some typical SLEV devices include the following:   


1. Chemical storage cabinets for flammables and for corrosives are discussed in above in 
Flammable Storage Cabinets and Chemical Storage Cabinets 


2. Snorkel exhaust with small diameter plastic canopies can be used for work will small 
amounts of low toxicity solvents and adhesives on the open lab bench 


3. Plain open ducts are can be used to exhaust a variety of lab processes such as vacuum 
pumps, pressurized glove boxes using nitrogen or argon, and exhaust from laboratory 
analytical instrumentation.  For vacuum pumps, a typical design airflow is 50 cfm (a 
minimum of 25 cfm above the maximum pump down airflow of the pump).  Vacuum 
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pumps containing oil should have an oil filter in place (available from the manufacturer) 
to prevent oil mist from being drawn into the exhaust system.  It is recommended that the 
connection between vacuum pump and duct be open and not sealed so that oil is not 
pulled from the pump into the exhaust system.  For glove boxes, small amounts of 
continuously flowing nitrogen and argon may be used to pressurize them.  A 4-inch duct 
exhausting 50 cfm can handle exhaust from several glove boxes. A method for securing 
vacuum and other exhaust hoses inside the exhaust duct should be provided. This can be 
a cross-piece at the bottom of the duct, or adjustable set screws that are positioned no 
more than 4 inches from the bottom of the duct. Valves and controls should allow these 
hoses to be inserted into the duct’s exhaust air stream at least 6 inches. 


4. Small canopies in the lab can be used to exhaust heat from glassware dryers, solvent 
vapor from gas chromatography autosamplers, and heat and gas emissions from atomic 
absorption furnaces.  The size of the canopy will depend on the dimensions of the 
equipment and should be designed according to the guidelines of the ACGIH Industrial 
Ventilation Manual (see References below).   Large canopies require a large amount of 
exhaust to be effective and often an enclosure is a more efficient capture method and 
requires lower airflow cfm. Stacked ovens should have a bottom shelf to keep lower oven 
off the floor and shelves should be perforated to allow heat to rise to capture hood above 


5. Gas cabinets are required for toxic gasses with an NFPA Health Rating of 3 or 4.  In 
general, the flow rate provided to the cabinet should be specified by the manufacturer. A 
typical flow rate for a two-cylinder cabinet is about 275 cfm. At minimum the 
Semiconductor Industry and NFPA requires 200 feet per minute face velocity at the open 
access port. 


6. Specialty equipment enclosures are often provided by the manufacturers.  Manufacturer’s 
recommendations are generally followed in this case with review by the EHS Office.  For 
semiconductor equipment, SEMI (Semiconductor Equipment and Materials International) 
requires that semiconductor tool cabinets be tested with tracer gas for containment of gas 
leaks and that the report be furnished to customers.  This report should be requested for 
all semiconductor equipment purchased 


7. Other specialty equipment enclosures may be designed in house through the Central 
Machine Shop or local vendors.  EHS will evaluate designs with respect to containment, 
airflow, materials of construction, physical dimensions, and location of access ports.  For 
enclosures for processes using highly toxic materials, some guidelines include an airflow 
of ten air changes per minute with 100 fpm face velocity at any opening.  Openings for 
air to enter the enclosure (of roughly the same area as the exhaust duct) must be provided 
so that there is continuous air flow through the enclosure to allow purging of any 
contaminants 


8. Slot exhausts are used in animal areas for the administration of anesthesia and other 
procedures.  A convenient size is 3 feet in width containing 3 slots having slot velocities 
of 750 to 1000 fpm.  Total airflow is typically 300 cfm.  Exact physical dimensions can 
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be obtained from the units in DCM in the Koch Building.  Plastic sides must be installed 
on each slot unit.  Sometimes a top is installed also depending upon the procedures being 
performed 


9. Machine shop and welding area local exhaust ventilation should be designed using the 
templates provided in the ACGIH Industrial Ventilation Manual 


Typical Equipment Thimble Connection: 


In situations that require the exhausting of contaminants from pieces of equipment with variable 
flow rates (ex. vacuum pumps), the following detail may be applicable: 


1. Note: the following detail is conceptual, and any application must be designed and vetted 
by the project’s HVAC engineer, and MIT’s EHS/ Facilities departments for the specific 
location in question. 


 


4.4 Lighting 


Lighting Amount 


If the design team chooses to light the aisles in lieu of the bench edge in the interests of lighting 
efficiency, the design team is to ensure that 70fc can be achieved at the benchtop (typical 36” 







 


MIT Design Standards 2022 | T10 Lab Design    Page 54 of 82 
 


a.f.f.) without shadows being cast by the user of the benchtop.  The use of task lighting and 
alternate reagent rack designs are acceptable alternate solutions to eliminating shadows. 


Lighting Control 


Controlling the light quality, intensity, color, and schedule are all potential variables when 
designing lighting in laboratories.  While sustainable features can be somewhat automated to 
accommodate a series of sustainable goals, the science requires that the science users have an 
ability to override those systems in specific instances. A selection of lighting examples are listed 
below: 


1. Basic Bio-Laboratory Bench lighting controls can utilize daylight harvesting techniques 
in order to save energy and reduce glare at the work surface while maintaining at least 
70-75 FC. 


2. Electrophysiology: A locally controlled, non-ballasted (ex. LED), dimmable fixture at the 
rig site within the light darkened zone with multi-zoned switchable general lighting.  (the 
ballast interferes with the RF shielding) 


3. Imaging: The same as Electrophysiology except without the RF frequency restrictions on 
the dimmable fixture.  


4. Vivarium holding room:  a programmable multi-bulb fixture that can be switched 
between standard white light and “rose chocolate” red light.  The white lighting should be 
capable of offering 2 levels of light, 30-35 FC at 3’-0” and 70-75 FC at 3’-0” 


4.5 Energy Recovery – see HVAC division 23 


4.6 Standby Power  


Electrical failure: 


MIT enjoys a very reliable electrical system. Loss of normal power is not frequent.  However, 
there may well be situations where back up or emergency power is needed. This is generally only 
warranted in the case of unusually high hazards. In some cases, it may be impractical to provide 
emergency power to run fans at their normal capacity and a reduced capacity may be considered.  


The most common source of backup power at MIT are diesel generators. The following items 
should be considered: 


1. Support systems to generator like fuel pump must also be connected to emergency or 
back up power. 


2. Reciprocating engines connected to generator usually take approx. 10 second or less.  


3. The amount of fuel storage should be carefully evaluated to ensure it meets the required 
backup time.  


4. Natural Gas operated systems can also be considered. 
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System Priority in the event of a power failure: 


1. When possible running laboratory exhaust systems at reduced capacity is preferred. Areas 
of greatest risk will need to be prioritized to ensure lab personnel safety during the power 
enforced suspension of building operations.  Within laboratories, priority should be given 
to maintaining containment at the fume hoods.  Additional priority should also be placed 
on the maintenance of containment within hazardous gas, solvent, and chemical storage 
systems. Depending on the number of fume hoods and containment systems utilized in 
the laboratory, general lab exhaust can be used supplement/ maintain the negative 
pressurization of the laboratory. 


2. Gas monitoring systems should be on standby power. 


3. Independent equipment containment sources such as Biosafety Cabinets (BSC’s) and 
equipment with hazardous exhaust flow (as defined by EHS) will require standby power 
to maintain containment of any hazard sources, in the event of a power failure. In the case 
of certain equipment like BSC’s (with or without thimble connection), a supplemental 
UPS to maintain power throughout the standby power switchover may be required.  
When performing the risk analysis as to whether to provide standby power to any one 
piece of equipment, MIT advises that the design team also verify the risk of 
contamination to the research. 


4. Extremely valuable research storage devices should be considered as candidates for 
standby power, and possibly UPS back-up, as warranted.  (Examples: Freezers) 


5.  MIT FUME HOOD REQUIREMENTS 


5.1 High Performance Fume Hoods 


1. To decrease energy use in laboratories on the MIT campus, EHS recommends high 
performance fume hoods be considered for installation in new and renovated laboratories. 


2. The general design and construction of laboratory chemical hoods should conform to 
applicable guidelines (see current editions of the ACGIH Industrial Ventilation: A 
Manual of Recommended Practices, ANSI Z9.5 Laboratory Ventilation standard and 
SEFA Recommended Practices for Laboratory Fume Hoods). 


3. High performance hoods have design features such as improved aerodynamic airfoils and 
greater depth that optimize contaminant capture efficiency at lower face velocities than 
the traditional fume hoods models from the same manufacturers and therefore require less 
airflow.  


4. For most applications, high performance hoods are preferred.  In limited instances, a 
higher hood exhaust volume could be required for dilution and this may limit energy 
savings, but using a high performance hood will allow for future flexibility. Note that for 
some applications, e.g., acid digestions, operating a fume hood at a reduced face velocity 
may not be appropriate.  


5. Approved Manufacturers/Models (As of December 2015). The following high 
performance hoods are recommended by EHS. The use of any other hood must be 
approved by EHS: 
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a. Kewaunee/Supreme Air LV. 
b. Labconco/ Protector XStream. 
c. Mott/ Safeguard. 
d. Mott/ RFV-2. 
e. Note the Hamilton Concept hood is also an approved high performance hood; 


however, as of spring 2015 Hamilton no longer manufactures fume hoods. 
Existing Hamilton Concept hoods may be repurposed as approved high 
performance fume hoods.  


5.2 Floor-Mounted Fume Hoods 


1. The construction of floor-mounted fume hoods should be in accordance with ANSI Z9.5-
latest version.  


2. Floor-mounted type fume hoods are generally not recommended as they consume 
significantly more energy than a standard bench-mounted hood. These hoods are 
designed for use when a standard hood is inadequate to contain larger equipment. They 
are generally intended to be used with the lower doors in place during normal operations 
since opening the lower door can result in a loss of containment.  


3. Modifications to the hood maybe necessary if the lower doors are required to opened 
during the normal course of work.  


4. The face velocity of the hood should be 100 fpm with the lower doors in place and the 
upper doors at 18 inches. 


5. EHS should be contacted to evaluate all designs involving the installation of floor-
mounted hoods. 


5.3 Laminar Flow Fume Hoods 


1. Laminar flow exhausted hoods are designed to provide protection to the researcher and 
also provide a clean environment within the hood for the research material.  


2. Like walk-in hoods, laminar flow hoods consume significantly more energy than standard 
fume hood and should be installed only when absolutely necessary. Air enters through the 
sash opening and is immediately drawn through a grill in the front before it comes into 
contact with the research sample. At the same time, room air is drawn through a HEPA 
filter at the top of the hood which blows down over the research sample. The proportion 
of room air entering the sash and room air entering through the HEPA filter is critical and 
should be set by the manufacturer.  


3. EHS should be contacted to evaluate all designs involving the installation of laminar flow 
hoods. 


5.4 Perchloric Acid Fume Hoods 


1. The use of heated perchloric acid requires a special hood designed specifically for it. The 
hood should be on its own separate fan and not manifolded or joined to other non-
perchloric acid exhaust systems.  


2. The hood should be designed with a wash-down system for the hood and associated duct 
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work. Fans should be induction type so that no moving parts are exposed to perchloric 
acid vapors. The hood surfaces and ductwork must be constructed of materials that will 
not react with perchloric acid.  


3. There are additional requirements for perchloric acid hood installations. See the current 
edition of Industrial Ventilation: A Manual of Recommended Practice for Design and 
ANSI/AIHA Z9.5 Laboratory Ventilation for more information. 


4. Perchloric acid hoods should meet the same containment performance as the MIT 
standard chemical fume hoods.  In addition, they should be constructed of stainless steel 
and have welded seams throughout.  No taped seams, joints, putties, or sealers can be 
used in the fabrication of the entire hood duct system.  The perchloric acid hood also 
requires an internal water-wash system to eliminate the buildup of perchlorates.  The 
water wash system should consist of a water spray head located in the rear discharge 
plenum of the hood, plus as many more heads as are required to ensure a complete wash 
down of all internal surfaces of the ductwork.  This includes the run from the work 
surface fan to the discharge stack on the roof.  To facilitate satisfactory water drainage of 
the ducts internal surfaces the route from the fume hood to the exhaust fan should be 
vertical, with no horizontal runs. 


5. Perchloric acid hoods often represent a significant financial investment and there may be 
additional options for using this material. EHS should be contacted to evaluate all designs 
that involve its use. 


5.5 Special Note on Hoods Used for Acids 


1. Depending on the quantity and process, the use of some concentrated mineral acids can 
cause corrosion and deterioration of hood surfaces, ductwork, control valves, and fans 
(this is particularly notable in the case of aqua-regia and especially boiling aqua-regia).  


2. In some cases, the use of hoods with Teflon coated metal parts and acid resistant 
ductwork may be appropriate.  


3. In more extreme cases hoods designed with built in scrubbers may be appropriate. These 
hoods generally use a water mist to dissolve the acid vapor. The mist is then collected 
and either neutralized at the hood or using the building neutralization system.  


4. It should also be noted that hydrofluoric acid (HF) can damage glass hood sashes. Some 
manufacturers offer sash material that is resistant to HF. 


5. EHS should be contacted to evaluate all fume hood designs that involve the use of acids.  


5.6 Additional EHS Requirements 


1. Design sash height at 18 inch unless researcher and EHS agree on another height. 
2. Sash stop required if operating height less than full open. 
3. Tissue screen for bottom slot is required. 
4.  All fume hoods are required to have audible and visual alarms that are capable of 


indicating when the fume hood flow rate drops below 20% of the design criteria. In 
Variable Air Volume hoods the manufacturer of the VAV valve should supply a 
corresponding controller with a digital readout of face velocity and alarm. For Constant 
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Air Volume Hoods an airflow monitor with digital readout of face velocity such as the 
TEL AFA 1000 or MIT approved equivalent is required.  


5. Exhaust and supply control devices need to be of laboratory grade for appropriate 
response times for laboratory hoods or SLEV. 


6. No cup sinks unless allowed by EHS. 
7. Consider combination sashes for 6 foot or greater hoods, vertical sashes only for 4 and 5 


foot hoods 
8. No natural gas unless allowed by EHS. 
9. Fume hoods and ducts made of combustible material (i.e., plastic) must have flame 


spread rating < 25, smoke index < 50 and meet Factory Mutual test protocol 4910. 
10. Sash operating mechanism should be chain drive (versus cable). 
11. Valves specified for hoods should be “front-loaded” (versus rod-driven). Front loaded 


valves allow for replacement/service of the valve without having to access through panel 
inside the hood. 


5.7 Face Velocity Criteria 


1. The MIT face velocity criteria for the traditional fume hoods still in use on most of the 
MIT campus remains an average of 100 feet per minute (fpm) with an acceptable range 
of 90 to 110 fpm. 


2. For high performance fume hoods EHS recommends an average design face velocity of 
80 fpm at the maximum design opening. A tighter tolerance for average face velocity is 
required for high performance hoods.   


3. The measured average face velocity of high performance hoods shall not be less than 75 
fpm.  An exception to these criteria is the Mott RFV-2 hood which can be operated at 70 
fpm at the maximum design opening. The measured average face velocity for this hood 
shall not be less than 65 fpm. 


5.8 Additional Energy Conservation Features for Fume Hoods 


1. Variable Air Volume (VAV) systems should be considered for all laboratories, including 
those with high performance hoods, where their use could result in reduced energy 
consumption. 


2. Other energy conservation measures related to fume hoods such as proximity sensors and 
automatic sash closure devices require approval by EHS. 


5.9 Fume Hood and BSC (ref 6.3) Placement Criteria 


The location of fume hoods within laboratories is critical to hood performance and safety of the 
occupants. In general, the far end of the lab away from supply air diffusers and low traffic areas 
are best. Specifically: 


1. Hoods should be located away from laboratory exits so the occupants do not have to pass 
in front of the hood to evacuate the lab.  
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2. The location of supply air diffusers should also be taken into consideration. Diffusers that 
emit supply air with a significant directional component and velocity in front of the hood 
can have a serious effect on hood performance. Ideally laboratory diffusers should be 
large with a significant number of perforations to allow for the gentle introduction of air 
into the lab. The recommendations outlined in ANSI/AIHA Z9.5 Laboratory Ventilation 
should be followed; specifically, 5.3.2 Supply Air Distribution.  


3. Partially enclosed alcove locations should be avoided as they may affect hood 
performance. 


Due to the possibility that disturbances in the air adjacent to a fume hood can lead to a loss of 
containment, the following fume hood placement guidelines are recommended.  The dimensions 
listed in items 1-10 do correspond (where dimensioned) to the NIH DRM Appendix I guidelines. 


1. Maintain an undisturbed 40” clearance zone in front of the fume hood. 


 
2. Maintain a distance of 120” between opposing fume hood open faces (180°). 


 
3. Maintain 80” clear from the face of the fume hood to opposing wall surfaces. 
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4. Maintain 60” clear from the face of the fume hood to opposing bench tops with 
occasional traffic. 
 


 
5. Maintain 40” clear from the side of a fume hood and a perpendicular (90°) bench top to 


avoid placing Fume Hoods inside adjacent lab bench work areas, in which the work zone 
of the fume hood and lab bench overlap. 
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6. Maintain 40” clear between adjacent independently engineered fume hoods. (same 


wall/run). 
 


 
 


7. Maintain 48” clear to the inside corner when fume hoods are placed on adjacent 
perpendicular walls (90°). 
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8. Avoid placing fume hoods between adjacent doors if possible.  If unavoidable, maintain 


60” clear to the door adjacent to the face, and 40” clear to doors adjacent to the side 
panel. 
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9. Avoid placing fume hoods in high traffic routes within the laboratory. 


 
10. Supply air distribution systems shall be designed to minimize turbulence and avoid 


impacts to the containment and performance of Fume Hoods, with exhaust grilles and 
registers located away from supply air diffusers in a manner that creates a uniform, low 
velocity airflow across the room.  The distance from a fume hood to a diffuser depends 
on the type of diffuser, throw pattern and terminal velocities that result over the range of 
temperature and supply volume. Unless otherwise justified through further investigation 
(CFD or mockup), the minimum distance between a diffuser and the plane of the sash 
shall be 5 feet. 


 
The spatial relationship of a supply diffuser to the fume hood is critical to optimizing it's 
performance with zone 1 being the best and zone 3 being adequate, Lab designers should 
use caution when locating diffusers in Zone 3 in front of a hood opening, as air directed 
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perpendicular to the plane of the sash can be more detrimental to hood performance than 
cross drafts of similar velocity directed parallel to the opening. If diffusers must be 
located within this nominal 5'-0"/ 60" 'No Diffuser Zone' or NDZ, CFD may be necessary 
to evaluate potential problems and modified ASHRAE 110 compliance. In addition, the 
terminal velocity of the supply air should not exceed ½ of face velocity of the fume hood. 


6.  BIOSAFETY CABINETS 


6.1 Biosafety Cabinets (BCS) 


Biological Safety Cabinets (BSCs) can be exhausted into the lab with the exception of BSL-2+ 
spaces.  In very limited circumstances, an assessment of the materials or conditions of use may 
lead to a need to have a canopy or loose connection to the lab exhaust system.  Please contact the 
EHS Biosafety Program for more details 


6.2 BSC Classes 


There are three classes of BSC.  NSF International Standard 49 details the regulatory 
requirements for testing and certifying a Class II BSC, the most common type of BSC currently 
in use.  There are different types of Class II BSC, including A1, A2, B1 and B2. 


Class II cabinets are suitable for biosafety levels 1, 2, and 3.  


The majority of BSC units on campus are Class II Type A1/A2 which produces a clean working 
environment for product protection as well as personnel and environmental protection via laminar 
air flow.  Air is drawn into the cabinet, circulates via internal blower through a HEPA filter which 
pushes clean air down onto the working surface.  70 percent of the air is exhausted and 30 percent 
is re-circulated into the BSC.  This produces a protective air curtain which provides containment 
with in the cabinet.   


6.3 BSC Location and Ventilation Requirements 


Location of BSC is important due to the fact that the air curtain created by the laminar flow is 
easily disturbed, which can compromise containment of the materials, as well as introduce 
environmental contaminants into the working area. Please refer to Section 5.9 for BSC 
placement criteria. 


Class II Type B1 cabinets must be hard ducted, and Class II Type B2 cabinets are total exhaust.  
MIT BSP does not recommend installation of Type B1 or B2 cabinets unless absolutely required.   


Class I BSC is a directional air flow unit that offers environmental and personnel protection only.  
There is no product protection in this model as it functions similar to a chemical fume hood.  
Since this cabinet does not offer protection of material from contamination their use in research 
has declined.  
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6.4 BSC Options 


Many manufacturer options are available in purchasing or customization of a BSC.  Options 
include installation with vacuum nozzles, UV lights,(these are discouraged) Sash alarms, and 
built-in containment for an aspiration flask set-up, etc. For BSCs with energy efficiency monitors, 
an electrical outlet should be installed at or near the top of the BSC. 


The MIT CAB/ESCRO Policy no longer allows Bunsen burners, including the “touch type”, or 
other heat sources while working inside a BSC.  Any point-source of heat may disrupt the 
protective laminar air flow pattern of a BSC. Flammable gas lines shall not be plumbed to BSCs. 


6.5 Class II Type A2 


Class II Type A2 Biosafety Cabinet (BSC) installations after must comply with requirements for 
design, construction, and performance contained in NSF/ANSI 49- latest version.  


BSCs purchased for MIT laboratories should be NSF/ANSI 49 certified by the manufacturer. 


NSF/ANSI 49 includes field performance tests and requirements. If a BSC is to be exhausted, 
canopy (thimble) ducting is required along with an airflow monitor in the exhaust duct with an 
audible and visual alarm.   


6.6 BSC and Renovations 


BSCs are often reused after renovations of existing biological research laboratories.  As part of 
the renovation, BSCs must be brought into compliance with NSF/ANSI 49.  


Cabinets should only be retrofitted to a canopy connection with available manufacturer 
conversion kits or a custom fabricated canopy connection.  Note that the exhaust volume for 
canopy connections is slightly higher and the design of the canopy is critical to the performance.  


For older model BSCs that cannot accept a canopy connection, and the research involves the use 
of volatile reagents in the cabinet, cabinet replacement should be considered. Alternatively, with 
MIT EHS approval, cabinets may be un-ducted and used as free-standing cabinets.   


All cabinets must be NSF/ANSI 49 field recertified prior to and after relocation since during a 
move it is possible to damage the cabinet and or shift the seating of the cabinet HEPA filters. 
Recertification ensures the proper functioning of the cabinet in the new location. 
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7.  LAB SAFETY DEVICES 


7.1 Emergency Eyewashes and Showers 


Please note content also included in Section 2.6 EHS Thematic Folder 


Meet or exceed the following standards: 


1. ANSI/SEA Z358.1 Standard for Emergency Eyewashes and Shower Equipment. 
2. OSHA 29 CFR 1910.151(e) Eyewashes. 
3. 248 CMR 10.13(l) Piping and Treatment of Special Hazardous Wastes. 


Introduction 


Emergency eyewashes and showers are to be installed in all laboratories and other types of non-
lab work areas, which have hazards that include but are not limited to those listed below. If the 
current hazards do not trigger the need for this equipment, piping shall be installed during the 
current renovation (left capped at either end to avoid “dead legs” and labeled for future use).  
This is to facilitate installation of eyewashes and/or showers when hazards change (often before 
the renovation is completed or soon after) or during a future space change. The goal is to reduce 
the cost of, time involved, and impact of the installation on the users. 


Hazards and other triggers: 


1. All lab spaces equipped with sinks or fume hoods. 
2. Equipped with ventilation equipment chemical fume hoods, specialized local exhaust 


ventilation (SLEV) and containment equipment such as biological safety cabinets.  
3. Use and store chemical and biological materials (aka wet labs). This includes but is not 


limited to corrosive or flammable liquids. The Cambridge plumbing inspector will 
require eyewashes and showers in labs regardless of the amount of chemicals 


4. Open flame devices are used;  
5. Spaces designated as Biosafety level (BL) 1 and higher. 
6. Animal quarters (vivarium) designated as Animal Biosafety level (ABL) 1 and higher:  


Eyewash should be located outside of rooms with animal cages to prevent contamination 
of the animals’ drinking supply.  Eyewashes and sinks should be installed in animal 
procedure rooms including non-human primate testing and test preparation areas. 


7. Animal quarters, which have cage washing facilities because 55-gallon drums of 
corrosive cleaning compounds are used. 


8. Corrosive cleaning areas including labware washing, commercial kitchens. 
9. Shops with metal and wood-working equipment (particulates are produced)  
10. Other non-lab facilities with the above types of exposures including pH neutralization 


system locations, battery charging areas, spraying operations, high dust areas, printing 
areas, shops, hazardous waste main accumulation areas, etc. 
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This covers almost every lab, lab support space, and workshop at MIT.  Coordinate location of 
emergency eyewashes and showers with fume hoods and with drains, to minimize the potential 
for spills from fume hoods entering drains. 


Equipment Specification 


1. The lever that is pushed, pulled or squeezed to activate the eyewash/ shower should be 
designed to remain on without requiring the use of the operator’s hands.  It should be 
easy to operate in an emergency. 


2. The water or fluid should flow until intentionally shut off or until the specified amount 
has been discharged. 


Eyewash 


1. Fluid should be provided to both eyes simultaneously via two nozzles or other means. 
2. Nozzle protection should automatically come off when the water/ fluid starts to flow. 
3. Eyewashes must be located where they can be effectively used hands free by all 


researchers, once the unit is engaged. Provide accessible clearances and heights for users 
with disabilities. 


4. There are access limitations with some sink-mounted eyewashes for individuals who 
might need them at a lower height due to disability or short stature.  Lower eyewash 
stations may be required in areas where needs have been identified. 


5. MIT researchers prefer eyewashes that are activated by pulling one vertical arm 
downward. These have a much smaller footprint compared to the swing activated 
(horizontal) type, which spray water on the bench during testing. 


6. The endpoint of the eyewash arm shall be 14 inches or less from the leading edge of the 
lab bench. Users of all heights must be able to lean over the sink to reach the water 
stream. Install longer arm eyewashes if necessary.  If the PI agrees, units may be panel 
mounted (at a 45-degree angle outward). 


7. Eyewash units should be installed at sinks for proper draining to allow for required 
weekly testing of the units. If there isn’t a sink in the room and a sink can’t be installed, 
then appropriate provisions must be made in the plumbing design to allow for capture and 
drainage of one minute’s flow of water from the unit to allow for the required testing.  
(cup sinks are not adequate due to insufficient flow capacity) 


8. Eyewashes should not be installed in the wall unless the unit is connected to the lab waste 
system and the wall is protected from water damage/ mold growth. 


9. Do not install new drench-hose type eyewashes in new labs or during renovations or 
repairs as primary, fixed-eyewash stations. Hose-types can only be installed as 
supplementary equipment and cannot serve as approved eyewashes, per the State 
Plumbing Board and for accessibility limitations. If the lab only has room for one 
eyewash, then only install the approved type of eyewash. 


10. Where the tempered water supply exceeds 45 psig, provide pressure reducing valve(s) to 
control delivery pressure to 45 psig static and not less than 30 psig during unit activation. 


11. Faucet-mounted eyewashes are prohibited. 
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Shower 


DOF has a new requirement to connect a water flow sensor to the BMS. (VERIFY w/ DOF) 


The end of the long handle should hang as close to the wall and as far away from the path of 
travel as possible. This is to prevent inadvertent activation and to prevent head injuries. 
Acceptable Options:  A handle that is wall mounted.  A handle that can be adjusted in length 
based on the needs of the current lab users. A long chain with eye hooks so the chain hangs along 
the wall.  A handle that is behind the smaller panel of a double leaf door. 


Some of the specifications for the water or fluid supply are described below. 
 


ANSI 
Z358.1-2009  
527 CMR 
10.02 248 
CMR 10.13  


Eyewash  Emergency Shower  


Water/Fluid 
temperature  


Tepid water (ANSI does not specify temperature range)   
Tempered water between 70 and 90 F (527 CMR 10.02, 248 CMR 10.13)  


water/fluid 
pressure  


Plumbed or self-contained Eyewash: not 
less than 0.4 gpm for 15 minutes  
Velocity should be low enough to be no 
injurious to the user 
If the central tempered water system has a 
booster pump to ensure a pressure of 30 to 
35 psig is achieved while running an 
emergency shower at the top floor, then 
the plumbing contractor must control the 
pressure at floors where static pressure 
exceeds 45 psig. The eyewashes should be 
limited to not more than 45 psi static and 
30 psig minimum when activated. 


Minimum of 20 gpm at a velocity low 
enough to be non injurious to the user (ANSI 
Z358.1) 
  


water/fluid 
quality  


potable water, preserved water, saline solution or any medically acceptable solution*  
(ANSI) potable water (527 CMR 10.02, 248 CMR 10.13)   


Control valve  valve should be the on/off type designed to remain activated until intentionally shut off   
Prevent 
stagnation  


installing equipment in a manner that prevents the stagnation of water in the piping 248 
CMR 10 section (l) 5  


 
Location selection and installation standards 


Select location that is adjacent to the hazard but there must be enough room so that the victim and 
emergency responders will be safe. (For example, installing an eyewash/ shower “immediately 
adjacent” to an exhaust hood is not recommended.) The emergency shower and eyewash unit 
must be located on the same level of the hazard and the path of travel must be free of obstructions 
that would inhibit the immediate use of the equipment. Doors to the eyewash or shower must 
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swing in that direction.  For strong acid and strong caustic hazards the eyewash unit should be 
immediately adjacent to the hazard. 


The ANSI standard for Emergency Eyewash and Shower Equipment specifies the distance of the 
unit from the standing surface and the wall (or the nearest obstruction).  This is to ensure that the 
unit will be reachable by any user and that the user will not be injured. 


Emergency showers should be located within the laboratory as close to the main door as possible.  
This minimizes water possibly being sprayed on to electrical equipment that may be in the lab 
and it is less likely that items will block access to the shower. Do not wedge shower between the 
wall and the door when it is in the open position. 


36 inch clearance zone for showers: 


No obstructions, protrusions, or sharp objects shall be located within 16 inches from the center of 
the spray pattern of the emergency shower.  Electrical apparatus, telephones, thermostats or 
power outlets should not be located within 18 inches of either side of the emergency shower or 
eyewash. 


If the equipment is installed outside the lab, then the lab door must swing out and the doorway 
must be recessed so pedestrians will not be hit by the door.  Most lab doors swing into the lab to 
comply with the Building Code.  The emergency shower and eyewash unit must be located on the 
same level of the hazard and the path of travel must be free of obstructions* that would inhibit the 
immediate use of the equipment.  *The Cambridge Plumbing Inspector will not issue a permit to 
install an eyewash or a shower if the door that does not swing in the direction of the path of travel 
because he considers this to be an obstruction. 


  Eyewash  Emergency Shower  
OSHA  
29CFR 
1910.151(c)  
 


Within the work area for immediate emergency use.  


In accessible locations that require no more than 10 seconds to reach (…),  on the same 
level as hazard (i.e. on the same floor).   The path of travel (to the safety equipment) should 
be free of obstructions (i.e. locked doors, boxes, etc.).  It is acceptable to go through an 
unlocked door. 


ANSI  
Z358.1-1998  
7.7.4 and 4.6.1  


For a strong acid or caustic, (it) should be immediately adjacent to the hazard.  


527 CMR  
10.02 (2)   
 248 CMR 
10.13  


Should not be located greater than 50’from an experimental area  
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Accessibility and Signage 


Emergency wash equipment that meets the ADA requirements should be installed when new 
buildings are constructed or when the building is renovated. Designers of new labs should refer to 
the Massachusetts Access Architectural Board (MAAB) guidelines for approach and reach.  


Typical Solution:  One sink is at the regular height and the eyewash is installed there. One 
shallow sink is at the lower height required by ADA with nothing underneath it. The sink is 
equipped with a tight fitting cover so the lab bench can be used until it is needed. Alternatively, 
install the piping in such a way that the lower sink could be installed quickly when the person, 
who actually needs it, starts working. 


Each emergency shower or Eyewash location “should be identified with a highly visible sign and 
the area around the equipment should be well lighted”. (according to ANSI Z358.1).    The signs 
must have contrasting color of green and white and be at least 70 square inches in area (527 CMR 
10.02 (2)).  Refer also to the Signage Thematic Folder in the MIT Design Standards. 


The wall sign that comes with the equipment shall be visible from most points within the lab or 
work area.  


The area under the shower shall be clearly identified to ensure that the lab users do not block 
access to the shower by using a “keep area clear” slip resistant graphic demarcation on the floor. 
This graphic should be permanent and resistant to wear.  Refer also to the Signage Thematic 
Folder in the MIT Design Standards. 


7.2 TGM/ Gas & Liquid Vapor Detection 


Please note content also included in Section 19 EHS Thematic Folder 


Meet or exceed the following standards: 


1. Massachusetts State Building Code, 780 CMR, most current edition 


2. Massachusetts Comprehensive Fire Safety Code, 527 CMR 1.00, 2015 


3. International Fire Code, 2009 


4. Factory Mutual Global Data Sheets, 2015 


5. Standard on Fire Protection for Laboratories Using Chemicals, NFPA 45, 2015 


6. Compressed Gases and Cryogenic Fluids Code, NFPA 55, 2016 


7. Compressed Gas Association Standards 


8. Standard System for the Identification of the Hazards of Materials for Emergency 


Response, NFPA 704, 2012 


9. SEMI International Standards 


10. MIT Gas and Vapor Monitoring SOP 
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Introduction 


Gas monitoring may be required when highly toxic, toxic, flammable, or pyrophoric 
(spontaneously combustible in air) gas use is planned. Under some conditions, oxygen monitoring 
is required in locations with compressed and liquefied inert gases and LEL (Lower Explosive 
Limit) monitoring in locations such as storage areas for flammable gases and chemicals. This 
section applies to Lab and Non-Lab areas. 


General recommendations for permanently installed gas monitoring systems: 


1. Monitor type, alarm set points, automated actions and notifications for monitoring 
systems are determined by the project design review team based on MIT EHS and 
Facilities specifications, code requirements, building infrastructure and research needs 


2. All monitoring systems must report alarm details back to a continuously monitored 
station (e.g. the Facilities Operations Center and if available, a department response 
team.). 


3. A visual and audible alarm must be present inside and outside of the lab with the ability 
by emergency responders to silence the alarm. Alarm details in a display panel (alarm 
type, level, etc.) must be available inside and immediately outside of the monitored area 


4. A remote monitor is required in the Fire Command Room or near the main building Fire 
Alarm Panel. Signage should indicate the warning signal intent. The signage shall include 
appropriate hazard warnings, as well as response instructions (e.g., “Do Not enter the 
laboratory if the alarm has been activated”) contact information and emergency phone 
numbers. The researcher is responsible for writing a response procedure that is reviewed 
by EHS which they are posted at the lab including alarm levels and contact information 
that the DLC, Operations Center and EHS would follow in case of an alarm. The 
response protocol would be distributed to Operations Center, EHS and be covered as part 
of the lab specific training. The response procedures and any other supporting 
documentation will be kept in a secure location such as in the Fire Command Room or 
blue locked box mounted outside the lab entry 


5. The location of gas sensors will be based on the properties of the gas and potential leak 
points. Sensors shall be located within 12 inches of the floor for gases heavier than air 
and near the ceiling for gases lighter than air. Ambient air sensors for toxic gas 
monitoring will be located near breathing zone height 


6. Monitoring equipment make/models should be standardized as much as possible to 
facilitate maintenance requirements. Contact Facilities and EHS to ensure that an 
acceptable monitor is purchased 


7. Emergency power, battery backup (24 hours) must be provided for monitoring systems. 
The monitoring system should continue to operate without interruption 


Pyrophoric, Highly Toxic and Toxic Gases 


Certain gases with very high toxicity and/or pyrophoric properties (e.g., silane, arsine, and 
phosphine) require continuous 24 hour air monitoring in the work area and ventilated 
equipment/enclosures and possibly duck work. Automatic gas shutdown at the gas source and 
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tool shutdown in the event of ventilation failure or gas detection may also be required. An 
automatic fire detection system must be installed in rooms or areas where highly toxic 
compressed gases are stored or used. Flame detection is required for pyrophoric gases. 


Toxic gas alarm set points are based on the American Conference of Industrial Hygienist 
Threshold Limit Values (ACGIH TLVs).  Typically monitors are set to alarm at half of the TLV 
and the TLV. For detection inside of ventilated enclosures (e.g., gas cabinet or tool enclosure) the 
lab should be evacuated and gas source automatically shut down. For highly toxic and pyrophoric 
gas detection at the TLV level or higher in ambient/breathing air, the building is evacuated. 


The monitoring system shall be equipped with an audible and visual alarm indicator. The audible 
signal shall be at least 15 dB above the ambient sound level. The visual alarm beacons shall be 
amber for equipment and gas cabinet/enclosure alarms and blue for ambient alarms. The visual 
alarm beacons shall be labeled.  


While toxic gas use may not require the same monitoring and controls as very toxic gases, each 
planned use of toxic gas requires some level of engineering controls and/or monitoring. 
Especially of concern are toxic gases that may not provide adequate warning below the TLV due 
to high or no odor thresholds and olfactory fatigue (e.g., carbon monoxide, hydrogen sulfide or 
hydrogen chloride). 


Highly toxic, toxic and pyrophoric gas monitoring requires that sensing ports be located in the gas 
cabinet, tool/equipment enclosure, and lab area. 


Compressed gas cylinders containing highly toxic, toxic and pyrophoric gases  are required to be 
stored in gas rooms or approved cabinets, exhausted gas cabinets or exhausted enclosures  (Refer 
to section 3.1 for code requirements).  


The cabinet shall be equipped with an excess flow control valve and flow restrictor in cylinder 
and exhaust monitor/interlock for gas flow shutdown upon exhaust loss.  


There should be a manual emergency shutoff at the gas cabinet.  


For high hazard group H occupancies, the exhaust ventilation system serving gas cabinets, as well 
as any tool enclosures, shall be provided with emergency power.  


The local authority having jurisdiction may require additional safeguards. 


1. Note: SEMI and Massachusetts Building Code define a highly toxic gas as having an LC 


50 of 200 ppm or less and a toxic gas as having an LC50 of greater than 200 ppm and less 
than or equal to 2000 ppm for a one hour exposure to albino rats between 200 and 300 
grams. [SEMI F6-92].   NFPA 704 uses an LC50 of less than or equal to 1000 ppm for its 
highest health hazard rating of 4 and an LC50 of 1000 to 3000 ppm for a hazard level of 3 


Small returnable cylinders (lecture bottles) containing less than 10 cubic feet of gas by volume 
that are kept inside gas cabinets or fume hoods: 


1. Require local (temporary) monitoring 
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2. Must be kept in the gas cabinet/fume hood at all times 
3. If their use is restricted to inside the hood and not piped to equipment outside the hood, 


an excess flow control valve/flow restrictor is not required 
4. If their use in not limited to inside the hood and piped to equipment outside the hood the 


cylinder must be equipped with an excess flow control valve and flow restrictor in 
cylinder and the equipment and ambient air must have continuous monitoring 


5. See Table 1 for suggested sequence of operations 


Inert Gases 


Some research laboratories use compressed and liquefied gases in locations where the potential 
for a low oxygen, <19.5% O2, atmosphere exists.  These areas are required to have oxygen 
sensors. Examples include liquid helium cooled magnets or dilution refrigerators, MRI rooms, 
MEG rooms, nitrogen generator rooms, nitrogen filling stations and storage areas for inert gases. 
Where there is potential for high level oxygen, the set point would be 23.5%. 


EHS with assistance from the project design group will review the proposed research, location 
and gas quantities to determine whether oxygen level monitoring may be required. In some cases 
provisions for emergency exhaust triggered by an alarm may be required.  Positioning of sensors 
should be based on gas density at the time of release relative to ambient conditions. Sensors for 
MRI and MEG rooms should be designed for these rooms to eliminate interference with the 
image quality. 


The signage shall include appropriate hazard warnings, as well as response instructions (e.g., 
“Warning! Low Oxygen Alarm”) contact information and emergency phone numbers. Refer to a 
template sign for consistency. Response protocols should also be developed and distributed as 
outlined above in the toxic gas section. 


See Table 1 for suggested sequence of operations. 


Flammable Gases 


The purpose of the lower explosive limit (LEL) monitoring of gases within a laboratory space or 
gas storage room is to give early warning to personnel of a potentially hazardous condition. 


When a gas is both toxic and flammable or pyrophoric, the more stringent (sensitive) monitoring 
requirement shall be used. Both monitors are not required. 


The monitoring system shall be equipped with an audible and visual alarm indicator. The audible 
signal shall be at least 15 dB above the ambient sound level. The visual alarm beacons shall be 
labeled. 


The location of gas sensors shall be determined based on the properties of the gas. 
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Compressed gas cylinders containing flammable gases shall be stored be in a location equipped 
with a fire suppression system. This shall be a room, a gas cabinet, or other code-approved 
enclosure.  


Flammable gas cabinets do not require fire suppression systems, if the room that they are located 
in is protected by a fire suppression system. 


Any flammable gas cylinder containing greater than 33 cubic feet of gas must be contained in a 
gas cabinet, if sprinkler protection is not provided in the lab.  


The cabinet shall be equipped with an excess flow valve and exhaust monitor/interlock for gas 
flow shutdown upon exhaust loss.  


There should be a manual emergency shutoff at the gas cabinet.  


For high hazard group H occupancies, the exhaust ventilation system serving gas cabinets, as well 
as any tool enclosures, shall be provided with emergency power. 


Flammable gases should be monitored by a continuous monitor in the lab room and any non-toxic 
flammable gas cylinders outside a gas cabinet should have an excess flow valve. For non-toxic 
flammable gas, sensors are required in the gas cabinet, equipment/tool enclosure and lab area. 


Exceptions: 


1. When the cylinder contains less than or equal to 10 cubic feet of non-toxic flammable gas 
by volume (lecture bottle) 


2. Natural gas plumbed as a “house gas” to labs need not be monitored 
3. For experiments using a small cylinder of flammable gas (Airgas size 35, approximately 


33 cubic feet of gas) 
4. If ventilation in the space is adequate and the release risk is not higher than normal, 


continuous monitoring may not be required but is still a best practice 
5. If monitoring is used, hand-held or local alarm is acceptable 
6. When gas is flowing, the experiment should be continuously attended 
7. All other flammable gas controls apply: flashback arrestor, adequate piping/tubing, 


restricted flow orifice, excess flow valves 


The local authority having jurisdiction may require additional safeguards. Response protocols 
should also be developed and distributed as outlined above in the toxic gas section. 


See Table 1 for suggested sequence of operations. 


Flammable Liquid Vapors 


The purpose of the lower explosive limit (LEL) monitoring of flammable liquid vapors within a 
laboratory space or flammable liquid storage room (FLSR) is to give early warning to personnel 
of a potentially hazardous condition. In the case of an FLSR, these areas are normally 
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unoccupied; thus, it is possible that a leak or spill could result in high concentrations of 
flammable vapors that could go undetected. 


LEL monitoring may be required in locations designed as flammable liquid storage rooms 
(FLSR) where dispensing will occur.  Requirements include: 


1. The LEL alarm system shall activate on a single alarm point set at 20 %. This set-point 
may need to be lower for liquids that are also toxic 


2. The monitoring systems shall be equipped with an audible and visual alarm indicator. 
The alarm signal shall be transmitted to a constantly attended station. The audible alarm 
shall exceed background ambient levels by 15db. The visual alarm shall be labeled 


3. The alarm sensors shall be located no higher than 12 inches above the floor 
4. Signage shall be posted outside the FLSR. The signage shall include appropriate hazard 


warnings, as well as response instructions (e.g. “Do Not Enter if the Alarm has been 
Activated”) contact information and emergency phone numbers 


5. When the flammable liquid dispensing involves use of an automatic pumping system (as 
opposed to manual,) the pump shall shut-down upon LEL alarm activation (or line 
leakage detection) to stop the flow of liquid 


6. The local authority having jurisdiction may require additional safeguards 
7. Exception: FLSR where dispensing will not be conducted 


Response protocols should also be developed and distributed as outlined above in the toxic gas 
section. See Table 1 for suggested sequence of operations. 


Toxic and Flammable Gases in Non-Lab Areas 


Carbon monoxide monitoring is required in all residential areas, commercial kitchens, Ice Rink 
and garages (to start ventilation fans only). Natural gas monitoring is required in commercial 
kitchens. Where there is an assumed high hazard to occupants from the natural gas/carbon 
monoxide exposure in other non-lab buildings, a discussion will take place between the designers 
and EHS to determine the appropriate monitoring in these areas. Response protocols should also 
be developed and distributed as outlined above in the toxic gas section. 


Table 1 Suggested Sequence of Operations 


Condition Building 
Management 
System  


System 
Supervisory 
on Fire 
Alarm  


Local 
Horn / 
Strobe 


Gas or 
Liquid 
Valve 
Closure 


Evacuate 
Lab or 
Area 
(local 
alarm) 


Evacuate 
Building/ Alarm 
Signal to Fire 
Alarm, Priority 2 
Alarm Broadcast 
to Building 
Evacuation5  
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Condition Building 
Management 
System  


System 
Supervisory 
on Fire 
Alarm  


Local 
Horn / 
Strobe 


Gas or 
Liquid 
Valve 
Closure 


Evacuate 
Lab or 
Area 
(local 
alarm) 


Evacuate 
Building/ Alarm 
Signal to Fire 
Alarm, Priority 2 
Alarm Broadcast 
to Building 
Evacuation5  


Highly Toxic and 
Pyrophoric Gas, ½ TLV 
in gas cabinet/enclosure 
and equipment 


X  X1    


Highly Toxic and 
Pyrophoric Gas, TLV in 
gas cabinet/enclosure 
and equipment 


X X X X X  


Highly Toxic  and 
Pyrophoric Gas, ½ TLV 
in ambient air 


X X X1 X X  


Highly Toxic  and 
Pyrophoric Gas, TLV or 
greater in ambient air 


X  X X X X 


Toxic Gas, ½ TLV in gas 
cabinet/enclosure and 
equipment 


X  X1    


Toxic Gas, TLV in gas 
cabinet/enclosure and 
equipment 


X X X X X  


Toxic Gas, ½ TLV in 
ambient air 
Note: carbon monoxide 
gas in cylinders, 15ppm3 


X X X1 X X  


Toxic Gas, TLV or 
greater in ambient air 
Note: carbon monoxide 
gas in cylinders, 25ppm3 


X  X X X X 


Flammable Gas, 10% 
LEL3 


X  X1    


Flammable Gas, 20% 
LEL3 


X X X X X  


Flammable Gas, 50% 
LEL3 


X  X X X X 


Oxygen, 19.5% X X X X (for 
inert gas source) 


X  


Flammable Liquid 
Vapor, 20% LEL 4 


X X X X X  


Flammable Liquid 
Vapor, 50% LEL 4 


X  X X X X 
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Condition Building 
Management 
System  


System 
Supervisory 
on Fire 
Alarm  


Local 
Horn / 
Strobe 


Gas or 
Liquid 
Valve 
Closure 


Evacuate 
Lab or 
Area 
(local 
alarm) 


Evacuate 
Building/ Alarm 
Signal to Fire 
Alarm, Priority 2 
Alarm Broadcast 
to Building 
Evacuation5  


Flammable Liquid Leak 
Detection4 


X X X X X  


Emergency Gas Off Pull 
Station 


X  X X X X 


Combustion gas carbon 
monoxide 15 ppm2  


X  X1    


Combustion gas carbon 
monoxide 25 ppm2 


X X X X X  


Combustion gas carbon 
monoxide 200 ppm2 
Note: for MIT Ice Rink, 
set point is 125 ppm. 


X  X X X X 


Natural gas 10%  LEL2 X  X1    
Natural gas 20%  LEL2 X X X X X  
Natural gas 50%  LEL2 X  X X X X 


Panel Trouble  X  X    
Battery Alarm / Power 


supply 
X  X    


 


1 Strobe only 
2 Non-lab areas, residential areas (where required), e.g., residential, boilers, furnaces, water heaters, 
kitchens, garages, generators, engines 
3 High pressure gas from cylinders in equipment and ambient air 
4 Room/enclosure, equipment and ambient air, lab and non-lab 
5 Pretone, message, alert tone same as fire alarm. Release fire doors 


7.3 Floor Drains (Cross Reference EHS Section 2.11) 


General 


In accordance with Massachusetts Department of Environmental Protection (DEP) regulations, 
floor drains cannot discharge directly underground or to surface water. Non-approved 
connections to floor drain systems shall be prohibited. 
 
Per 360 CMR 10.023, the following items are specifically prohibited from discharge to the 
MWRA sewer system via the floor drain system: 
 


1. Groundwater, storm water, surface water, roof or surface runoff, tidewater, or subsurface 
drainage, except construction site dewatering in a combined sewer area when permitted 
by the authority and municipality. 


2. Non-contact cooling water, non-contact industrial process water, uncontaminated contact 







 


MIT Design Standards 2022 | T10 Lab Design    Page 79 of 82 
 


cooling water, and uncontaminated industrial process water. 
3. Fuel oil, crude oil, lubricating oil, or any other oil or grease of hydrocarbon or petroleum 


origin unless an approved and appropriate gas/oil separator that is in compliance with 360 
CMR 10.016 is used. 


4. Any liquid, solid, or gas, including, but not limited to, gasoline, kerosene, naphtha, 
benzene, toluene, xylene, ethers, alcohols, ketones, aldehydes, peroxides and methyl 
ethyl ketone, which by reason of its nature or quantity or by interaction with other 
substances, may create a fire or explosion hazard. 


5. Any noxious or malodorous liquid, gas, or solid or any other pollutant which either singly 
or by interaction with any other Waste causes or contributes to the creation of a public 
nuisance, makes it dangerous for personnel or equipment to enter the Sewer for purposes 
of maintenance, repair, inspection, sampling, or any other similar activity, or which 
results in the presence of toxic gases, vapors, or fumes within the sewer system in a 
quantity that may cause acute worker health and safety problems. 


6. The Massachusetts Uniform Plumbing Code requires connection of floor drains to grease 
traps or oil-water separators in food preparation/service areas, motor vehicle storage 
maintenance areas, or other areas where floor drains and other plumbing fixtures 
(including floor sinks, automatic dishwashers, pre-rinse sinks 


7. Per 248 CMR 10.00, Uniform State Plumbing Code, floor drains located in areas where 
motor vehicles are being serviced, or where there is the potential for oil to be spilled must 
discharge to an oil and gasoline separator. 


Research Laboratories 


Do not locate floor drains next to laboratory hoods or chemical storage cabinets. Floor drains are 
not typically part of new laboratory construction or renovation. The decision to install floor drains 
in a particular research area shall be on a case-by-case basis, such as protecting extremely 
sensitive and valuable assets on the floors below the area in question due to emergency shower 
usage (Examples: Clean Rooms, Electron microscope imaging, Etc.)  Floor drains from the 
laboratory should be routed exclusively to the building lab waste/ acid neutralization system.  The 
project team must therefore design their lab waste/ acid neutralization system to account for the 
maximum additional flow originating from any emergency showers within the catchment area. 
ANSI Z358.1-2009 states a flow rate at 20 gallons of water per minute for 15 minutes, Section 
4.1.2, 4.5.5) The project design team will consult MIT EHS Department if such floor drains are 
considered. If floor drains are installed for any reasons, they must have provision to prevent off 
gassing of sewer gas. Trap primers or seals must be installed.  


Example: 


http://www.rectorseal.com/index.php/sureseal/ 
 
Maker Space/ Machine Shop 







 


MIT Design Standards 2022 | T10 Lab Design    Page 80 of 82 
 


Ensure that the floor drain shall be equipped with an approved sediment and sand control basket, 
or the floor drain shall discharge through a sand interceptor.  Discharge of multiple floor drains 
into one sand interceptor is acceptable. 


7.4 Autoclaves 


Autoclaves should be located in or near biological research laboratories for both treatment of 
biohazardous solid waste and for sterilization of research materials.  Autoclaves come in two 
basic varieties: gravity displacement and pre-vacuum autoclaves.  Both gravity and pre-vacuum 
autoclaves are acceptable options for MIT laboratories.  Autoclaves typically either have a rotary 
style door handle or hydraulic powered vertical door.  Hydraulic-powered vertical doors on 
autoclaves tend to malfunction more often.  BSP recommends the rotary style doors for durability 
and reliability.   


Local exhaust is required to take care of odors as well as heat and moisture.  A canopy hood 
should be fitted above the autoclave and exhausted outside in accordance with NFPA 91.  Care 
should be taken to prevent heat & steam from triggering sprinkler systems.  A location for storage 
of logbooks as well as additional safety equipment, bins, carts, etc. should be available near the 
autoclave.  Autoclaves should be located such that researchers can transport materials to and from 
the autoclave without passing through high traffic public areas.  Special attention should be paid 
to providing the users with clear and visible system monitoring and notification. 


Standard autoclaves are prepared for direct connection to steam lines with a pressure of 50 to 70 
psi.  Service access should also be considered when setting the unit in place with approximately 
24 inches on each side and 18 inches in the back.  Complete installation and user instructions are 
provided by the manufacturer.   


References 


9.1.2. ASME Boiler and Pressure Vessel Code  
105 CMR 480 Minimum requirements for the management of medical or biological waste 
NFPA 91: Standard for Exhaust Systems for Air Conveying of Vapors, Gases, Mists, and 
Noncombustible Particulate Solids 


7.5 Safety Stations 


All new laboratory construction is to accommodate a “Safety Station” adjacent to the laboratory 
entrance/ exit.  The intent of a “safety station” is to consolidate all the life safety equipment in an 
easily understood and recognizable location that can be accessed without drama or difficulty 
during an emergency situation.  The station can include the following items as approved by MIT 
EHS: 


1. Stainless Steel emergency shower/ eyewash combination unit with accommodation of 
weekly flow testing for the eyewash.  If the unit is a wall recessed model, please specify 
the “daylight drain” model.  (Example: recessed Guardian model GBF2372.  This type of 
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unit can also be specified as part of the Guardian “safety center line Model designation 
GSCxxxxx with integral recessed accommodations for all the items listed below) 


2. Fire Extinguisher Cabinet. 
3. First aid Kit. 
4. Spill Kits – based on the types of materials used. 
5. PPE (Personal Protective Equipment). 
6. In some cases where lab ventilation is being set back in unoccupied times, this space may 


be a good location for user notification/signage of the lab ventilation status. 


In addition, these “Safety Station” locations can be great locations to post hazard signage, 
laboratory SOPs (Standard Operating Procedure), and other vital information.  This 
communication can be accommodated via either digital, or analog media displays. 


7.6 Additional Considerations 


Code Requirements 


All electrical outlets within 6’-0” of any sink/ water source should be GFI (by code), although 
certain AHJ’s can increase this requirement dependent on use and perceived adjacency of work 
surfaces. 


Emergency gas shut offs – location relative to locked door (discuss future code applicability of 
IFGC in MA, as well as current NFPA 54 with group) 


(IFGC) International Fuel Gas Code. (Where provided with two or more fuel gas outlets, 
including table-, bench- and hood-mounted outlets, each laboratory space in educational, 
research, commercial and industrial occupancies shall be provided with a single dedicated shutoff 
valve through which all such gas outlets shall be supplied. The dedicated shutoff valve shall be 
readily accessible, located within the laboratory space served, located adjacent to the egress door 
from the space and shall be identified by approved signage stating “Gas Shutoff”.) 


The placement of the panel should not enable accidental or malicious de-activation. 


Chemical Spill Control 


Please provide space for a spill kit as part of the “safety station” in instances of high chemical 
uses, per the direction of MIT EHS. 


Food/ Drink 


No food or drink are to be consumed within a designated laboratory environment, as defined by 
MIT EHS. 


It is within the power of the design team to create environments that promote safe behavior by 
offering viable and attractive alternatives to the smuggling of food and drink into laboratory 
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environments.  Bringing food and drink into the laboratory environment not only puts the 
particular offender at risk of poisoning, but also risks the institution’s reputation and liability.   


Examples: 
1. Placing write-up desks or offices directly adjacent to the laboratory, allowing for direct 


line-of-sight access, but separating the different hazard levels with a full height glass 
partition.  (This also allows for a more sustainable and energy efficient HVAC solution) 


2. Creating collaborative work zones outside of the high hazard laboratory areas, with 
access to food and drink.  These spaces do need to be very conveniently placed to the 
laboratory area to be effective. 


3. Allow for remote observation of equipment within the laboratory from outside (either 
digitally or through adjacency) 


 
END OF DOCUMENT 
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1.  INTRODUCTION  


This guide is intended to promote consistency for all surveys performed on MIT’s Cambridge 
campus, regardless of the surveyor performing each survey.  The main objective of the MIT 
Survey Guidelines is to create and maintain composite master files, which can be updated as more 
recent surveys are completed.  As the landscape of this campus is ever changing, the need for this 
type of consistent base map is critical for future planning.   


The survey requirements outlined in this guide shall act as the minimum requirements for all 
survey work prepared for MIT throughout the Cambridge Campus.  As each project will have its 
own specific needs, a project briefing shall be performed and, if possible, a site meeting between 
the project surveyor and appropriate MIT staff prior to preparing a proposal for the work.  The 
surveyor shall develop a scope that is appropriate for the project after the project briefing and 
shall provide recommendations for survey items, including ones not listed in this guide. 


 
2.  MIT SURVEY CONTROL NETWORK  


The MIT Survey Control Network has been established in order to provide consistent and 
uniform survey information throughout the campus and must be used by all surveyors performing 
work for MIT.  The base control network is a starting point for the campus and allows for 
supplemental control to be set and used, in order to complete each project. 


2.1 Datums 


MIT’s Control Network references Massachusetts (Mainland) State Plane Coordinate System 
(NAD 83) and Cambridge City Base Vertical Datum.  These datum references must be used for 
all survey information within the MIT campus in Cambridge.   


2.2 Locating and Setting Control 


Prior to the commencement of any field survey, MIT will provide a current plan, coordinates, and 
elevations of the previously established control surrounding the project area.  The surveyor is 
responsible for properly checking and tying into the control.  No less than 3 existing points shall 
be confirmed by angle and distance observations for horizontal control prior to beginning the 
field survey, and a minimum of two vertical control points (if necessary) shall be leveled through 
to confirm their respective positions. 
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2.3 Control Point Recover Sheet 


The surveyor should also complete and fill out the Control Point Recovery Sheet found in 
Appendix A, for all existing controls used or not found, and submit it to MIT at the completion of 
the project.  Should there be a discrepancy between the field observed angles and distances 
greater than standard survey tolerances, those discrepancies should be noted in the notes section 
of the recovery sheet, including which points were occupied with the distance observed from each 
location. 


2.4 Supplemental Control 


Setting Supplemental Control:  As necessary to perform each field survey, additional control may 
be set by the surveyor using the following guidelines: 


1. The surveyor must inform MIT of their intention to set additional control and provide 
properly adjusted coordinates and recovery tie cards for each point set, which will be 
included in the updated control network for all points set as part of a closed loop traverse.   


2. A closed loop traverse is required when two or more points are set in order to perform the 
field survey.   


3. A spur point is allowable, as long as the point is set by turning a complete set in direct 
and reverse observations.   


4. A spur points set will not be included into the MIT Control Network and it is not required 
to submit coordinates or tie sketches for these points.   


Consult with MIT’s Facility Information Systems (FIS) for a list of available control point 
numbers to be used for your project. 


Minimum Requirements for Establishing Supplemental Control:  Below is a list of minimum 
requirements for establishing supplemental control for the MIT Control Network: 


1. Perform a closed traverse, turning a minimum of two sets of angles using both direct and 
reverse observations for each new point established. 


2. Perform a closed loop level run to all newly established control points and properly adjust 
level run. 


3. Perform traverse adjustment by applying angular balance and compass rule adjustment or 
a properly weighted least squares adjustment. 


4. Prepare a sketch of all new point sets with finder ties and adjusted northing, easting and 
elevation values. Use MIT’s ‘Control Tie Sketch Card’, found in Appendix B, for 
recording this data. 


5. Provide MIT with a ‘Control Recovery Data Sheet’, found in Appendix A, for each 
existing control used. 


6. Provide MIT with traverse adjustment print outs including pre and post adjustment 
coordinates. 
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Naming Control Points:   


1. Network Points shall have the prefix ‘MIT-’, followed by a number, and must be a 
suitable point.  Items such as stone or concrete bounds, survey disks, pk nails, mag nails, 
iron rods with caps, drill holes, and pin in lead will be acceptable.  Do not use hub and 
tacks or scribe marks for any point to be included in the MIT Control Network. Establish 
new control within MIT property wherever possible. 


2.5 Supplemental Control Accuracies 


Horizontal Control Accuracy:   


1. All horizontal control which is set and which will be incorporated into the MIT Control 
Network shall be part of a closed traverse.  This traverse shall have a minimum closure of 
1 part in 20,000 and minimum angular closure of 10 seconds multiplied by the square 
root of the number of sides. 


Vertical Control Accuracy:   


1. All vertical control points set shall be part of a closed differential level loop and have a 
minimum closure of 0.05 feet multiplied by the square root of the length of the level run 
in miles, as per Commonwealth of Massachusetts Regulations Chapter 250, Section 6.02. 


2. Should the above control not be within the specified tolerances, the surveyor will re-run 
the traverse or level loop in order to meet these specifications. 


 
3.  SURVEY TYPES  


All property line surveys performed for MIT shall adhere to the following subsections for each 
parcel or roadway retraced.  The surveyor’s scope, unless otherwise noted by MIT, will include 
performing research for locus, abutting roadways, and all abutting properties at the appropriate 
Assessor’s Office, Registry of Deeds, Engineering Department, Massachusetts Highway 
Department (if applicable), and Massachusetts Land Court. 


3.1 Property Line Surveys 


Property Line Survey Tolerances: 


1. Locations for all property monuments shall be performed from a closed traverse and the 
linear precision or positional tolerance of said traverse shall be noted on the plan and 
shall be in conformance with 250 CMR, Section 6.01, with a minimum precision of 1 part 
in 12,000.  Locations may also be performed from previously established MIT control 
which has been properly adjusted; as long as the surveyor verifies the points by 
measurements to no less than 3 known points.   
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2. Distances shall be reported to the nearest 0.01 foot (0.12 inches), unless the course is tied 
to a water body, in which case a tie bearing and distance must be provided in order for 
future surveyors to be able to mathematically close the plan. 


3. Provide a lot area to the nearest foot, when retracing an entire lot. 


Property Line Drawing Content: 


1. Monumentation found that has been used to retrace the property shall be clearly shown 
and labeled on the final plan with notations of held or the offsets from record location.  
Any monumentation used, which is outside of the plan limits, shall show bearing and 
distance ties to such monumentation. 


2. Note any encroachments protruding from or onto the surveyed property. 
3. Show any easements uncovered in the research. 
4. Final property plans shall: 


a. Show all bearing and distances related to NAD 83.  
b. Note the discrepancies between record and calculated dimensions. 
c. Show all monumentation, including record building offsets used.  
d. Show all abutting owners with deed information.  
e. Show deed information for the surveyed parcel. 
f. List other deed and plan references used for the survey.   
g. The property lines shall be a closed polyline when applicable. 


5. Label the northing and easting values for at least 2 property corners of the retraced parcel 
to the nearest 0.01 foot and any additional monuments set. 


Property Line Survey Deliverables: 


1. Upon completion of the survey project, the surveyor shall provide the following to MIT 
in the format described herein including: 
a. Digital files (plans for the surveyed parcel, final stamped and signed plans, and all 


field and office points to perform the survey including traverse points) in DWG 
format, and PDF format. 


b. Should MIT elect to file the plan at the Registry of Deeds, this must be requested of 
the surveyor during the proposal phase.  The surveyor will be required to prepare 2 
separate plans for MIT; one on the MIT base map standard 36 by 48 inch sheet size 
and one in accordance to the Registry of Deeds Standards, not to exceed a sheet 
size of 24 by 36 inch. 
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3.2 Topographic and Existing Conditions Surveys 


The base property line survey shall be performed in the same manner as outlined in the Property 
Line Survey section of this manual, unless there is a previously recorded plan on file at the 
Registry of Deeds.  In the case of an existing plan, the surveyor may tie into that plan and will not 
be required to perform a full retracement survey.  The surveyor is expected to work in tandem 
with MIT and the environmental consultant in order to delineate the AUL area. The surveyor’s 
scope, unless otherwise noted by MIT, will include performing research at the City of Cambridge 
Assessors, Middlesex County Registry of Deeds, City of Cambridge Engineering Department, 
and Massachusetts Land Court at a minimum. The surveyor will be required to adhere to the 
guidelines set forth in the following subsections. 


Topographic and Existing Conditions Survey Tolerances: 


1. All distances shall be reported to the nearest 0.01 foot, unless the course is tied to a water 
body, in which case a tie bearing and distance must be provided in order for future 
surveyors to be able to mathematically close the plan. 


Topographic and Existing Conditions Drawing Contents: 


1. Prepare written requests to utility companies in the area for underground utilities which 
fall within public roadways.  Utilities to be requested in the research shall include: water, 
sewer, drain, gas, telephone, electric, telecom, steam systems, Massachusetts Water 
Resources Authority (MWRA) lines, and Massachusetts Bay Transportation Authority 
(MBTA) lines and tunnels. 


2. Obtain MIT underground utility information from the MIT Facilities Department. 
3. Determine with MIT personnel if Ground Penetrating Radar (GPR) services are going to 


be performed for the project prior to the survey and coordinate accordingly.  The 
surveyor may be requested to provide control for the GPR services and should also 
budget for incorporating the GPR located utilities into the topographic survey file. 


4. Obtain spot grades suitable to prepare one-foot contours, unless otherwise specified by 
MIT prior to the project.  In all cases spot grades should be no more than 40-feet apart. 


5. Locate major features such as: walks, curbing, walls, steps, fencing, buildings, manholes, 
gate valves, trees, landscaped area, pads, etc. 


6. Obtain tree diameter for all located trees at 3-feet above ground level and note by text or 
symbol whether the tree is deciduous or coniferous. 


7. Obtain threshold elevations at all building entrances which abut the survey.  
8. Obtain locations and elevations of surface utility structures, as well as any evidence of 


underground utilities.  Evidence will include painted lines by outside companies and 
patches in paved areas. Note underground lines on the plan which are a result of painted 
lines. 


9. Compile underground utilities on the plan as obtained from MIT and the various utility 
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companies. 
10. Obtain invert information on sewer and drain structures when specified by the project.  
11. Set a minimum of two additional temporary benchmarks for construction; if there are no 


benchmarks within 200-feet of the project (see supplemental control accuracies). 
12. Note on the final topographic plan if it is intended for design or if it represents as-built 


conditions. 
13. Note on the plan the source for underground utility information. 


Topographic and Existing Conditions Deliverables: 


1. Upon completion of the survey project, the surveyor shall provide the following to MIT 
in the format described herein including: 
a. Digital files (plans for the surveyed parcel, final stamped and signed plans, and all 


field and office points to perform the survey including traverse points) in DWG 
format, and TIF or PDF format. 


b. Should MIT elect to file the plan at the Registry of Deeds, this must be requested of 
the surveyor during the proposal phase.  The surveyor will be required to prepare 2 
separate plans for MIT; one on the MIT base map standard 36 by 48 inch sheet size 
and one in accordance to the Registry of Deeds Standards, not to exceed a sheet 
size of 24 by 36 inches. 


3.3 Activity and Use Limitation (AUL) Surveys 


The base property line survey shall be performed in the same manner as outlined in the Property 
Line Survey section of this thematic folder, unless there is a previously recorded plan on file at 
the Registry of Deeds.  In the case of an existing plan, the surveyor may tie into that plan and will 
not be required to perform a full retracement survey.  The surveyor is expected to work in tandem 
with MIT and the environmental consultant in order to delineate the AUL area. The surveyor’s 
scope, unless otherwise noted by MIT, will include performing research at the City of Cambridge 
Assessors, Middlesex County Registry of Deeds, City of Cambridge Engineering Department, 
and Massachusetts Land Court at a minimum. The surveyor will be required to adhere to the 
guidelines set forth in the following subsections. 


AUL Survey Tolerances: 


1. All distances shall be reported to the nearest 0.01 foot, unless the course is tied to a water 
body, in which case a tie bearing and distance must be provided in order for future 
surveyors to be able to mathematically close the plan. 


AUL Drawing Content: 


1. The following is required when producing AULs for sites on the MIT campus: 
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a. All monumentation found that has been used to retrace the property shall be clearly 
shown and labeled on the final plan with notations of held or the offsets from 
record location.  Any monumentation used, which is outside of the plan limits, 
shall show bearing and distance ties to such monumentation. 


b. Locations for all property monuments shall be performed from a closed traverse 
and the linear precision or positional tolerance of said traverse shall be noted on the 
plan and shall be in conformance with 250 CMR.  Locations may also be 
performed from previously established MIT control which has been properly 
adjusted; as long as the surveyor verifies the points by measurements to no less 
than three known points.  The plan shall be noted if existing MIT controls are 
utilized in the property retracement. 


c. Locate the limits of the AUL area to be established by the environmental consultant 
for the project. 


d. Locate any major physical features which fall within the AUL area, including but 
not limited to paving, walls, fencing, curbs, above ground tanks, buildings, planting 
areas, steps, etc. 


e. Show any easements uncovered in the research. 
f. Prepare a boundary description for both the affected property and the AUL area.  


Should an existing plan be on record at the Registry of Deeds or the Massachusetts 
Land Court, the description may recite the plan used.  The AUL description must 
include a point of beginning that is tied to the main property. 


AUL Deliverables: 


1. Upon completion of the survey project, the surveyor shall provide the following to MIT 
in the format described herein including: 


a. Two copies of deeds, record plans, and certificates of title pertaining to MIT 
property shall be submitted in DWG format and PDF format, noting which parcel 
the deed pertains to. 


b. The surveyor shall anticipate preparing four separate plans for submission.  The 
plan set will include: one 36 by 48 inch MIT Standard Plan, one 24 by 36 inch plan 
suitable for recording at the Registry of Deeds, one Exhibit A Plan on 8-1/2 by 11 
inch sheet, and one Exhibit B Sketch Plan on 8-1/2 by 11 inch sheet. 


3.4 Laser Scanning Surveys 


Laser Scanning Tolerances: 


1. Locations for all property monuments shall be performed from a closed traverse and the 
linear precision or positional tolerance of said traverse shall be noted on the plan and 
shall be in conformance with 250 CMR, Section 6.01, with a minimum precision of 1 part 
in 12,000.  Locations may also be performed from previously established MIT control 
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which has been properly adjusted; as long as the surveyor verifies the points by 
measurements to no less than 3 known points. 


2. Distances shall be reported to the nearest 0.01 foot (0.12 inches), unless the course is tied 
to a water body, in which case a tie bearing and distance must be provided in order for 
future surveyors to be able to mathematically close the plan. 


3. Density spacing must be 1-3 mm and the tolerance of the position of each point must be 
1-2 mm. 


Laser Scanning Content: 


1. Monumentation found that has been used to retrace the property shall be clearly shown 
and labeled on the final plan with notations of held or the offsets from record location.  
Any monumentation used, which is outside of the plan limits, shall show bearing and 
distance ties to such monumentation. 


2. Locations for all property monuments shall be performed from a closed traverse and the 
linear precision or positional tolerance of said traverse shall be noted on the plan and 
shall be in conformance with 250 CMR.  Locations may also be performed from 
previously established MIT control which has been properly adjusted; as long as the 
surveyor verifies the points by measurements to no less than three known points.  The 
plan shall be noted if existing MIT controls are utilized in the property retracement. 


3. Note any encroachments protruding from or onto the surveyed property. 
4. Show any easements uncovered in the research. 
5. Final property plans shall: 


a. Show all bearing and distances related to NAD 83.  
b. Note the discrepancies between record and calculated dimensions. 
c. Show all monumentation, including record building offsets used.  
d. Show all abutting owners with deed information.  
e. Show deed information for the surveyed parcel. 
f. List other deed and plan references used for the survey.   
g. The property lines shall be a closed polyline when applicable. 


6. Label the northing and easting values for at least 2 property corners of the retraced parcel 
to the nearest 0.01 foot and any additional monuments set. 


Laser Scanning Deliverables: 


1. Upon completion of the survey project, the surveyor shall provide the following to MIT 
in the format described herein including: 


a. Digital files (plans for the surveyed parcel, final stamped and signed plans, and 
all field and office points to perform the survey including traverse points) in LAS 
format, and PDF format. 


b. Should MIT elect to file the plan at the Registry of Deeds, this must be requested 
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of the surveyor during the proposal phase.  The surveyor will be required to 
prepare 2 separate plans for MIT; one on the MIT base map standard 36 by 48 
inch sheet size and one in accordance to the Registry of Deeds Standards, not to 
exceed a sheet size of 24 by 36 inch. 


 
4.  DIGITAL SUBMISSION GUIDELINES  


This section is to supplement the existing MIT BIM and CAD Guidelines for surveying only. The 
surveyor must review and adhere to the existing MIT BIM and CAD Guidelines unless otherwise 
specified herein.   


All survey work must be performed in Massachusetts (Mainland) State Plane Coordinate System 
(NAD 83) and Cambridge City Base, utilizing existing MIT Campus Control and be drawn in this 
correct coordinate space. 


4.1 Plan Creation 


All survey plans created for MIT must follow the same criteria and show the same information.  
For reference, all topographic surveys shall be entitled either “Topographic Plan of Land for 
Design” or “Existing Conditions Survey”; this is important to the maintenance and updating of 
the MIT master files. 


In addition, the appropriate Subsurface Utility Engineering (SUE) quality level must be indicated 
at the end of each layer name.  A description of these SUE designators are found in the scale 
section below.  Each survey drawing will be incorporated into MIT’s master files, which will be 
the responsibility of MIT personnel at the completion of each project. 


General Requirements: 


1. Each survey plan shall show the following: 


a. North arrow. 
b. Reference to the NAD 83 datum. 
c. Graphic scale. 
d. Date of the survey. 
e. Pertinent notes related to the specific project. 
f. Deed and plan references (if applicable). 
g. Source for underground utility information (if applicable). 
h. Certification that the plan is based upon an actual field survey. 
i. A note shall be supplied as to the linear closure or positional tolerance of any 


closed secondary traverse set in order to perform the survey. 
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j. Benchmarks used and set. 
k. All features shall be labeled or shown as a symbol, which is part of a legend. 


CAD Requirements: 


1. MIT requires all surveys to be in compliance with the layering standards and drafting 
practices set forth in this document as well as in the MIT BIM and CAD Guidelines for 
all AutoCAD® plans.  Layering conventions for surveying are found in MIT Layering 
Standards for Surveys below. 


4.2 Scale 


In an effort to remain consistent, a scale of 1”=20’ is preferred for all topographic surveys, unless 
site conditions dictate that a scale of 1”=10’ is more advantageous and appropriate.  The surveyor 
must request permission from MIT to prepare a topographic plan at a scale other than 1”=20’ 
prior to the commencement of any work.   


Property Line surveys, Easement surveys, and Activity and Use Limitation Plans may be 
produced at any scale as long as the property fits on one sheet and is legible. 


4.3 MIT Layering Standards for Surveys 


Layer Name Formatting: 


1. MIT implements the same layer name formatting standard as the United States National 
CAD Standard (USNCS) for all of its surveying layers.  In addition, MIT requires that the 
last letter of every underground utility layer name must indicate the standard Subsurface 
Utility Engineering (SUE) quality level (A, B, C or D) for the information on that layer.  
Please refer to Standard SUE Quality Levels.  


2. Surveying layers are named according to the following system with the discipline 
designator always being ‘SURV’. 
 


Subsurface Utility Engineering (SUE) Quality Levels: 


1. The ‘Standard Guideline for the Collection and Depiction of Existing Subsurface Utility 
Data’ defines the Subsurface Utility Engineering (SUE) quality levels used for all surveys 
at MIT.  This document was published in 2003 and last updated in 2017 by the American 
Society of Civil Engineers and can be found at 
http://www.fhwa.dot.gov/programadmin/asce.cfm. 


2. Surveyors must use one of the four quality levels of information at the end of every 
underground utility layer in the digital file. 
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a. Quality Level ‘A’ is also known as ‘locating’. It is the highest level of accuracy 
presently available and involves the full use of the subsurface utility engineering 
services. It provides information for the precise plan and profile mapping of 
underground utilities through the nondestructive exposure of underground utilities, 
and also provides the type, size, condition, material and other characteristics of 
underground features. 


b. Quality Level ‘B’ is also known as ‘designating’. It involves the application of 
appropriate surface geophysical methods to determine the existence and horizontal 
position of virtually all utilities within the project limits. The information obtained 
in this manner is surveyed to project control. It addresses problems caused by 
inaccurate utility records, abandoned or unrecorded facilities, and lost references. 
The proper selection and application of surface geophysical techniques for achieving 
Quality Level ‘B’ data is critical. Information provided by Quality Level ‘B’ can 
enable the accomplishment of preliminary engineering goals. Decisions regarding 
location of storm drainage systems, footers, foundations and other design features 
can be made to successfully avoid conflicts with existing utilities. Slight adjustments 
in design can produce substantial cost savings by eliminating utility relocations. 


c. Quality Level ‘C’ is probably the most commonly used level of information. It 
involves surveying visible utility facilities (e.g., manholes, valve boxes, etc.) and 
correlating this information with existing utility records (Quality Level ‘D’ 
information). When using this information, it is not unusual to find that many 
underground utilities have been either omitted or erroneously plotted. Its usefulness, 
therefore, is primarily on rural projects where utilities are not prevalent, or are not 
too expensive to repair or relocate. 


d. Quality Level ‘D’ is the most basic level of information for utility locations. It 
comes solely from existing utility records or verbal recollections, both typically 
unreliable sources. It may provide an overall ‘feel’ for the congestion of utilities, but 
is often highly limited in terms of comprehensiveness and accuracy. Quality Level 
‘D’ is useful primarily for project planning and route selection activities. 


Standard Layer List: 


The following layer list is an example of commonly used layer names along with the Quality 
Level designation when required.  Modifications to or deviations from the layering standards 
as published in this document must be pre-approved by a member of the MIT Facility 
Information Systems group (FIS). Any special CAD requirements should be addressed at a 
joint meeting between the parties involved, prior to the development of CAD drawings for the 
project; otherwise the standards and guidelines in this document apply. 
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Title Block  
SURV-BSHBD Title Block, Border, Text, Graphic Scale & Locus 
SURV-LGND Legend 
Survey Information  
SURV-MNMT Monuments & Description Text (Plotting) 
SURV-CTP Survey Control Points (STK, IP, SB) 
SURV-TRV Traverse Lines 
SURV-BMRK Bench Marks & Descriptions 
SURV-BORG Borings & Test Pits 
SURV-BORG-TEXT Borings & Test Pit Text 
Survey Lines  
SURV-PROP Property Lines 
SURV-PRL-TEXT Property Line Text & Dims. 
SURV-LOT-TEXT Lot Description & Text 
SURV-ESL Easement Lines 
SURV-EAS-TEXT Easement & Text Description 
SURV-LIN City, Town, County, & State Lines 
SURV-ABL Abutter Lines 
SURV-ABU-TEXT Abutter Text (N/F) 
SURV-NAM-TEXT Street, Stream, Lake Names 
SURV-MSL Misc. Lines (Buffer, Setback, Zoning…) 
SURV-MSL-TEXT Miscellaneous Line Text 
SURV-FPL 100 Year Flood Plain Line 
SURV-FPL-TEXT Flood Plain Text 
Natural & Landscape 
Features 


 


SURV-LED Ledge & Rock Outcrop 
SURV-PLANT-TREE Tree Line, Trees, Shrubs & Other Vegetation 
SURV-TRE-TEXT Trees, Shrubs & Landscaping Text 
SURV-WAT Edge of Stream, Lakes, Brooks, & Marsh 
SURV-WAT-TEXT Stream, Lake, Brook Text 
SURV-WTL Flagged Wetland Line 
SURV-WTL-TEXT Wetland Flags & Text 
SURV-MAR Marsh Symbol 
Manmade Features  
SURV-BLDG Buildings 
SURV-BLD-TEXT Building Text 
SURV-BLD-H Building Hatch 
SURV-BLD-OH Building Overhead 
SURV-SITE-FENC Chain Link, Wrought Iron, Wood & Metal Fence Lines 
SURV-SITE-TEXT Fence Text 
SURV-GDR Guard Rails 
SURV-SITE-WALL Stone Walls 
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SURV-WLL Retaining, Headwalls 
SURV-WLL-TEXT Wall & Guard Rail Text 
SURV-STR Ramps, Docks, Decks & Slabs 
SURV-FEA Posts, Signs, Mailbox, Lights, Etc. 
SURV-FEA-TEXT Site Feature Text 
SURV-RLRD Railroad Align & Text 
SURV-PAV Edge of Pavement, Curbs, Sidewalks & Drives 
SURV-PAV-TEXT Pavement, Ditch & Gravel Text 
SURV-DIT Drainage Ditches, Rip-Rap, Aprons, Dams & Culverts 
SURV-SITE-WALK Gravel Walks, Drives & Paths 
SURV-GRV-TEXT Gravel Text 
SURV-PLY Playgrounds & Playing Fields 
SURV-BRI Bridge Features 
SURV-PAD Conc. Pads 
SURV-PAD-TEXT Conc. Pad Text 
SURV-PTL Paint Lines, Parking Stripes, Etc. 
Utility Features  
SURV-STRM-QL Storm Drainage Lines 
SURV-STRM-EQPM-QL Storm Drainage Equipment 
SURV-STRM-MHOL-QL Storm Drainage Manholes 
SURV-STRM-CBSN-QL Storm Drainage Catch Basins 
SURV-STRM-IDEN-QL Storm Drainage Identification 
SURV-RCVR-QL Recovered Water Piping 
SURV-RCVR-EQPM-QL Recovered Water Equipment 
SURV-RCVR-IDEN-QL Recovered Water Identification 
SURV-SSWR-INDR-QL Indirect Waste Piping 
SURV-SSWR-LABS-QL Lab Waste Piping 
SURV-SSWR-PIPE-QL Sanitary Waste Piping 
SURV-SSWR-VENT-QL Sanitary Vent Piping 
SURV-SSWR-QL Sanitary Sewer Lines 
SURV-SSWR-EQPM-QL Sanitary Sewer Equipment 
SURV-SSWR-MHOL-QL Sanitary Sewer Manholes 
SURV-SSWR-IDEN-QL Sanitary Sewer Identification 
SURV-EST-QL Electrical Structural (PP, UP, MH, PED) 
SURV-ELN-QL Electrical Lines (Overhead & Underground) 
SURV-ELE-TEXT-QL Electrical Description & Text 
SURV-CWTR-QL Chilled Water Lines 
SURV-CWTR-EQPM-QL Chilled Water Equipment 
SURV-CWTR-MHOL-QL Chilled Water Manholes and Valve Boxes 
SURV-CWTR-PROC-QL Secondary Chilled Water - Equipment Cooling 
SURV-CWTR-IDEN-QL Chilled Water Identification 
SURV-DOMW-QL Domestic Water Lines 
SURV-DOMW-EQPM-QL Domestic Water Equipment 
SURV-DOMW-MHOL-QL Domestic Water Manholes and Valve Boxes 
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SURV-DOMW-IDEN-QL Domestic Water Identification 
SURV-DOMW-CPIP-QL Domestic Cold Water Piping 
SURV-DOMW-HPIP-QL Domestic Hot Water Piping 
SURV-DOMW-HOTR-QL Domestic Hot Water Return Piping 
SURV-CDSR-QL Condenser Water Lines 
SURV-CDSR-EQPM-QL Condenser Water Equipment 
SURV-CDSR-IDEN-QL Condenser Water Identification 
SURV-CNDW-QL Condenser Water Supply/Return Piping 
SURV-CNDW-EQPM-QL Condenser Water Equipment 
SURV-CNDW-IDEN-QL Condenser Water Identification 
SURV-CWTR-PROC-QL Secondary Chilled Water - Equipment Cooling 
SURV-HWTR-QL Heating Hot Water Supply/Return Piping 
SURV-HWTR-EQPM-QL Heating Hot Water Equipment 
SURV-HWTR-IDEN-QL Heating Hot Water Identification 
SURV-PROC-COLD-QL Process Cold Water Piping 
SURV-PROC-HOTS-QL Process Hot Water Piping 
SURV-PROC-HOTR-QL Process Hot Water Return Piping 
SURV-PROC-EQPM-QL Process Water Equipment 
SURV-PROC-IDEN-QL Process Water Identification 
SURV-GST-QL Gas Structures (Gates, MH, MTRS) 
SURV-GLN-QL Gas Lines 
SURV-GAS-TEXT-QL Gas Description & Text 
SURV-TST-QL Telephone Structures 
SURV-TLN-QL Telephone Lines 
SURV-TEL-TEXT-QL Tel. Description & Text 
SURV-MST-QL Miscellaneous Utility Strs. 
SURV-MLN-QL Miscellaneous Utility Lines 
SURV-MIS-TEXT-QL Miscellaneous Utility Text 
SURV-CST-QL Cable TV Structures 
SURV-CLN-QL Cable Lines 
SURV-CAB-TEXT-QL Cable Description & Text 
SURV-STS-QL Steam Structures 
SURV-STL-QL Steam Lines 
SURV-STM-TEXT-QL Steam Description & Text 
SURV-STEM-QL High Pressure Steam Lines 
SURV-STEM-EQPM-QL High Pressure Steam Equipment 
SURV-STEM-MHOL-QL High Pressure Steam Manholes 
SURV-STEM-IDEN-QL High Pressure Steam Identification 
SURV-STMP-QL Medium Pressure Steam Lines 
SURV-STMP-IDEN-QL Medium Pressure Steam Identification 
SURV-STEM-LPIP-QL Low Pressure Steam Piping 
SURV-STEM-LPIP-IDEN-QL Low Pressure Steam Identification 
SURV-STEM-LPIP-PROC-QL Low Pressure Process Steam Piping 
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SURV-STEM-LPIP-PROC-
IDEN-QL 


Low Pressure Process Identification 


SURV-OLN-QL Overhead Wires 
Grading  
SURV-SPG Spot Grades 
SURV-IND Index Contours 
SURV-INT Intermediate Contours 
SURV-GRD Grid Ticks 
SURV-GRD-TEXT Grid Coordinate Text 
SURV-BRL Top Slope, Bottom Slope, Change in Slope 


 


Effective Use of CAD Layers: 


1. The effective use of CAD layering standards should: 


a. Allow users to isolate systems and drawing elements by controlling the visibility of 
objects - improving system performance and eliminating visual clutter. 


b. Expedite the import process and maintenance requirements for each set of drawings 
upon import into the MIT Facilities Information Systems GIS system. 


c. Facilitate the sharing of information between drawings and disciplines. 
d. Allow users to control display and printing characteristics such as color, line type, 


line weight, etc.  


4.4 Deliverable Formats 


Upon completion of the survey project, the surveyor shall provide the following to MIT: 


Digital Formats: 


1. Digital files with all of the point information in DWG or PDF format. Each file must be 
clearly marked with the following information: 


a. MIT Project Number. 
b. Date project started. 
c. Date of completion. 
d. Vol. # if applicable. 
e. Name of MIT project Manager. 
f. Disciplines 
g. Title. 


Summary of Best Practices: 
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1. Use only USNCS and MIT standard layer names – reference the layer names provided in 
this document. 


2. Use the minimum number of layers necessary to adequately separate entities in each 
drawing. The number of layers contained in each drawing will vary depending on the 
scope and complexity of the drawing, however drawings shall not contain extraneous, 
redundant, or overly detailed layer names. 


3. Purge each drawing of unused layers prior to submittal. The drawing file shall contain 
only those layers necessary for displaying and plotting the information and drawing 
entities contained in each drawing. To ensure that subsequent prints made from each 
AutoCAD® drawing match the original, unused or unnecessary layers must be purged 
from the drawing prior to delivery.
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APPENDIX A:  CONTROL RECOVERY DATA SHEET 


Control Recovery Data Sheets can be requested by emailing fis-request@mit.edu. Please fill out 
all the information on this sheet when recovering control (see sample below). 


 


MIT CONTROL RECOVERY DATA SHEET 


 


Company reporting:            Surveyor XYZ, Inc. 


MIT Point ID:                    MIT-1 


Campus Location:                Corner of Ames and Memorial Drive 


Date found/not found:          4/21/2009 


Condition:                             Disk was found in good condition 


 


Notes: 
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APPENDIX B:  CONTROL TIE SKETCH CARD 


Control Tie Sketch Cards can be requested by emailing fis-request@mit.edu. Please fill out all the 
information on this card and attach an image of the control tie (see sample below). 


 


MIT CONTROL TIE SKETCH CARD 


Point ID:                   MIT-5 


Type of Point Set (PK, MAG, EPLP, etc.):              Aluminum Disk 


Name of Company establishing control:                  Surveyor XYZ, Inc. 


Date adjusted:                                                           4/7/2009 


Northing (adjusted):                                                 2957573.850 


Easting (adjusted):                                                    764415.289 


Elevation (adjusted):                                                19.05 
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1.  SPECIAL REQUIREMENTS 


1.1 The Office of Campus Planning 


The Office of Campus Planning (OCP) supports the MIT mission by serving as stewards of the 
evolving physical campus and providing services that guide and inform campus strategy and 
transformation.  Through an inclusive and collaborative process, we pursue the continuing 
creation of campus spaces that sustain and inspire the exceptional community at MIT. 


OCP site design review is required at the concept, schematic design, and design development 
stages of landscape projects of all scopes. OCP supports site design on capital projects through 
Construction Documents and Construction Administration phases. In collaboration with Grounds 
Services, OCP provides site logistics plan review to ensure that campus construction and utility 
projects minimize disturbance to existing campus open spaces and tree root protection zones. 


1.2 Public Art Installations 


Coordinate with MIT LIST Visual Arts staff for both installation and maintenance of permanent 
public art installations.  


1.3 The Grand Junction Railroad Right-of-Way 


The Grand Junction Railroad has a right-of-way through the MIT campus and MIT has 
agreements in place with Keolis Commuter Services and the Massachusetts Department of 
Transportation.  For a map of the right-of-way and construction requirements, coordinate with the 
Office of Campus Planning. 


1.4 ADA and MAAB Compliance 


Comply with American with Disabilities Act (ADA) and the requirements of the Massachusetts 
Architectural Access Board (MAAB). Contractor shall assume that sidewalk grades will be 
verified and checked with a 2-foot long electronic ‘smart level’.  Where existing conditions make 
compliant slopes technically infeasible, OCP will work with the project team to address the issue. 
The intent is to provide and maintain accessible routes on campus. 


At MIT: 


Slopes:  Walkways as defined by Section 22.1 of 521 CMR shall be graded to a maximum of 
4.5%.  The cross-pitch (perpendicular to travel) for walkways and paths shall be constructed at 
1.5%.  The slopes of ramps and side slopes on handicap curb cuts as defined by Section 21.1 of 
521 CMR shall be constructed at 7% maximum.  Ramps as defined in Section 24.1 of 521 CMR 
shall be constructed to a maximum slope of 7%. 
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A 5’-0” minimum level, 1.5% pitch, area shall be provided at entrances to buildings.  Puddling or 
ponding of water at the entrances will not be accepted. 


MIT Design and Construction Standards for accessible parking areas:   


• Comply with all standards above, and 


• Accessible parking areas, including their adjacent access aisles, shall be level, with 
surface slopes not exceeding 1.5% in all directions. 


END OF DOCUMENT 
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1.  MECHANICAL AND ELECTRICAL ROOMS - 


OVERVIEW 


1.1 Types of Mechanical and Electrical Rooms 


This MIT thematic folder is for all new construction and major renovation of mechanical and 
electrical rooms spaces including, but not limited to, the following: 


1. Utility / Mechanical (U/M). 
2. Electrical rooms including vaults, emergency, and fire alarm rooms. 
3. Elevator machine rooms. 


The requirements shall be incorporated into the design, planning and construction stages of all 
projects by designers, architects, engineers, and contractors as applicable. 


1.2 Codes and Standards 


Comply with local, state, and federal codes including but not limited to the items listed following.  
If the MIT standards are more stringent than code, follow the MIT standards.  


American Society for Heating, Refrigerating, and Air-Conditioning Engineers (ASHRAE): 


1. Mechanical equipment rooms must be designed in accordance with ASHRAE Standard 
15: Safety Code for Mechanical Refrigeration.  


Occupational Safety and Health Administration (OSHA): 


1. Includes OSHA 1910 and 1926.  Note that since MIT must comply with OSHA 1910, it 
is important that those requirements be designed into the project.  In our experience, this 
has been lacking. 


2.  ARRANGEMENT AND GENERAL STANDARDS 


2.1 Clearances 


Vertical Clearances:   


1. Main mechanical and electrical rooms shall have clear ceiling heights of not less than 12 
feet (3.6 m). 


2. Catwalks shall be provided for equipment that cannot be maintained from floor levels.  
3. Where maintenance requires lifting heavy parts of 100 pounds (45 kg) or more, provide 
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hoists and hatchways. 


Horizontal Clearances:   


1. Mechanical and electrical rooms shall be configured with clear circulation aisles and 
adequate access to equipment.  


2. The arrangement shall consider future removal and replacement of equipment.  
3. The mechanical and electrical rooms shall have adequate doorways, areaways, and 


staging areas to permit replacement and removal of equipment without the need to 
demolish walls or relocate other equipment.  


4. Establish sufficient clearance areas, in accordance with the equipment manufacturer’s 
recommendations, for maintenance and removal of coils, filters, motors, and similar 
devices. 


5. Required clearance shall be the length of the longest coil plus two feet (at location of 
coil). 


6.  Required clearance at filters shall be the length required to replace the largest filter. 


Equipment Access: 


1. Comply with OSHA requirements and MIT standards.  
2. Access to equipment must be permanent where periodic maintenance needs to be 


performed.  Equipment including sewage ejectors, sump pumps, and similar equipment 
must be readily accessible for service without having to enter a confined space such as a 
vault or pit, and with davits or other lifting means for removing and servicing heavy 
equipment. 


3. Design catwalks, platforms, and permanent ladders in accordance with OSHA 
requirements for building operation.  


2.2 Walls, Floors and Drains 


Mechanical and electrical room floors shall be uniformly sloped to drain with appropriate drains 
in logical locations relative to equipment and piping. 


1. Blow-offs and equipment drains shall be piped to a floor drain with pipes properly 
supported and protected. 


2. Tubing and hose are not considered permanent and should only be used for temporary 
drains.  


Equipment and Housekeeping Pads:  4-6 inches wider than equipment at sides and rear, but no 
more than 1 inch wider in front.  This is to allow all breaker lift carts to operate smoothly.  Pads 
shall be a minimum thickness of 4 inches and a maximum thickness of 5 inches. 


Wall and Floor Coatings:  The wall coating color shall be MIT Off-White.  The floor coating 
color shall be MIT Grey and extend entirely across the floor and equipment platforms; apply 
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coating prior to installation of equipment.  The safety marking color shall be MIT Safety Yellow 
and extended at least 2 inches at curbs, corners, edges, and vertical legs.  The safety striping color 
shall be MIT Safety Yellow and be located at equipment safety clearances.  Refer to the MIT 
Design Standards Division 09 - Finishes for paint materials and colors.  


Mechanical and electrical rooms that may leak shall be waterproof including a minimum 4 inch 
seamless upturn at walls and equipment pads. 


Wastewater discharges may require special permitting or pre-treatment that should be reviewed 
with EHS. 


2.3 Room Signage 


Mechanical and electrical room doors must have a label in accordance with OSHA requirements 
and MIT standards.  If more than one door is used, all doors shall be labeled.  Labels are to be 
fastened to the door or next to the door in accordance with MIT signage guidelines using 
tamperproof screws.  Double-sided tape is not acceptable for a permanent means of attachment.  


Doors shall have appropriate warning signage where required by OSHA and in accordance with 
MIT standards, which may include: 


1. Hard hats if projections or clearances are less than 6’-8”. 
2. Hearing protection if noise is over 85 db (see sound hazards below).  Note that MIT has 


adopted a requirement more strict than OSHA. 
3. Authorized personnel only.  
4. Designate electrical room types, for example Electrical Vault, Main Electrical Room, 


Electrical Room, Emergency Electrical Room, Electrical Closet, and Fire Panel Room.  
5. No storage allowed. 
6. Roof access signage as applicable. 


2.4 Doors 


Mechanical and electrical room doors shall swing out of the room.  Doors shall have crash bars, 
closers with hold opens, and a stainless steel kick plate on the room side. 


Doors leading into main mechanical and electrical rooms shall have at least one set of double 
doors, preferably located near the elevator. 


Doors that lead directly outside shall have weather stripping and a dust strip to keep out dust and 
dirt from the outside. 
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2.5 Door Locking and Card Access 


Card access shall be in accordance with Thematic Folder T20 - Campus Safety and Security 
Services. 


Mechanical and electrical room doors must be locked from the exterior at all times.  Doors shall 
require key for entry, but shall not be lockable from inside the mechanical or electrical room.   


Exception:  Doors opening directly onto roofs shall require key access from the inside of the 
building and no key access or locking to egress from the roof. 


2.6 General Housekeeping and Room Condition  


For remodeling projects, floors, ceilings, and walls must be free of abandoned threaded rods, 
strap hangers, conduit, clips and similar fasteners, supports or accessories that are no longer 
required. 


Abandoned equipment must be removed, including but not limited to, pipes, conduit, ductwork, 
electrical feeds, and low voltage wires.   


2.7 Eyewash and Showers 


If chemicals are used in the space that are corrosive or present significant skin or eye contact or 
absorption hazard, then eye wash and showers shall be provided as required in OSHA 1910.151.  
Examples of use include but are not limited to chemicals to be used to treat water discharge, clean 
equipment or HVAC components.  Refer also to the EHS Thematic Folder. 


 


3.  ELECTRICAL 


3.1 Basic Electrical Requirements 


Comply with applicable NEC and OSHA requirements.  


Disconnecting Means: 


1. Electrical panels shall be identified with phenolic labels, not markers.  
2. Electrical panel schedules shall be computer printouts and clearly legible.  


Provide Arc Flash warning labels and verified arc flash studies where required.  


Electrical equipment must maintain required clearance. 
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MI (mineral insulated) cables shall be clearly labeled in accordance with local electrical codes 
and NEC, with label every 4 feet.  


Low voltage wires shall be installed and protected from damage in accordance with the applicable 
MIT Design Standards Thematic Folders and Technical Divisions.  


Lighting levels must meet OSHA requirements or better for electrical spaces.  


3.2 Receptacles 


All mechanical and electrical rooms must have Ground Fault Circuit Interrupter (GFCI) installed, 
or receptacles are to be installed on the load side of a GFCI. 


Each mechanical and electrical room wall shall have at least one outlet every 20 feet.  If a wall is 
less than 20 feet long, install one outlet per wall.  


3.3 Wi-Fi 


Provide wireless network access at all mechanical and electrical rooms. 
 


4.  FIRE SAFETY AND EGRESS 


4.1 Basic Fire Safety and Egress Requirements 


For mechanical rooms which contain a steam pressure reducing station, serious consideration 
shall be provided for two means of egress located at opposite ends of the room, unless there exists 
an unobstructed direct path to egress with a minimum exit width of six feet, and no possible way 
for a person to occupy the space on the opposite side of the steam pressure reducing station from 
the exit door. The goal is to be able to exit the room in the event of a steam pipe break without 
having to pass by, or go around, the steam discharge point.  
 
Comply with applicable NFPA, NEC and OSHA requirements and MIT standards.  Provide 
firesafing and firestopping at penetrations to meet local code requirements.  


Fire Extinguishers: 


1. Department of Facilities (DOF) rooms shall have fire extinguishers located inside the 
room near the exit, or exits if multiple doors are used.  Comply with MIT policy on fire 
extinguishers in Division 10 - Specialties.  


 
END OF DOCUMENT 
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I. INTRODUCTION 
For the purpose of this standard, the term “Project Turnover” refers to the transfer of responsibility of a 
building’s operation, maintenance, troubleshooting and repair activities from the project team to MIT’s 
R&M group, as well as providing all contract required documentation.  During a construction project, the 
responsibility of these activities belongs to the project team which consists of the Construction Manager 
or General Contractor (CM/GC) and the Campus Construction (CC) division of MIT.  Once a project is 
complete, the responsibilities must be transferred to MIT’s R&M group who act as the facility owners 
and operators.  This document will explain the program for the transfer of these responsibilities, 
including the planning and preparation activities required to improve the results. 


 
II. GOVERNANCE 
Standard Development Teams 
Due to the multiple parties involved with the turnover process, it was imperative that teams be 
assembled that consisted of representatives from each.   With the goal to apply the standard to all 
project types, the team included representatives who could provide guidance for each.  Thus, this 
document was created through the collaboration of three specific teams who have participated in the 
review and approval process. 
 
Team members were included from the following groups: 
 


• Campus Construction (CC) 
- Project Management Division (PMD) 
- System Performance & Turnover (SPT) 


 
• Infrastructure Business Operations 


- Facilities Engineering (FE) 
- Facility Information Services (FIS) 
- Repair and Maintenance (R&M) 
 


• Environmental Health and Safety (EHS) 
 


• Information Services and Technology (IS&T) 
 
Standard Updating Plan 
As the needs for project turnover change in the future, this standard shall continue to be reviewed on a 
regular basis to assess the effectiveness of the current process and amend as needed to accommodate 
those changes.  Any errors or omissions found since the last update will also be accounted for.  This 
review will be coordinated by the SPT Group and a new version will be created and distributed, as 
required.  
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1. APPLICABLE PROJECT TYPES 
MIT’S project turnover standard is to be utilized for all project types executed on the MIT Cambridge 
campus.  These projects may be executed by any campus construction group, including Capital Projects, 
Capital Renewal, CRSP or Special Projects.  It is understood that some of the steps and tasks outlined in 
this standard may not be applicable to all projects and that the process may require augmentation due 
to the scope and size, but the projects are still expected to follow the general rules and meet the 
requirements whenever possible. 


2. PROJECT TURNOVER 
During a construction project, the responsibility for activities related to the operation, maintenance, 
troubleshooting and repair of a building or space under construction belongs to the Construction 
Manager or General Contractor (CM/GC) and is facilitated by the Campus Construction division of MIT.  
Once a project is complete, the responsibilities must be transferred to MIT’s R&M division.  This program 
will explain the transfer of these responsibilities, as well as the planning and preparation activities 
required to improve the execution.   


From the perspective of turnover, there are five stages in any construction project: 


 


This document will refer to all phases of a project, but only speak to the activities and requirements 
applicable to the Project Turnover Standard. 


2.1 DATE OF BENEFICIAL OCCUPANCY 
The Date of Beneficial Occupancy (DBO) is the date set by the construction team when the building users 
begin to occupy the facility.  This day commonly coincides with the Certificate of Occupancy date, but 
may not coincide with the Substantial Completion date. Once a project has reached the DBO, the 
warranty for the building officially begins and all systems become the official responsibility of R&M.  The 
PMD shall provide the DBO to SPT, FE, R&M and Customer Service no later than 90 days in advance of its 
arrival. 


 


Project Stages


Planning/
Design Stage


Testing & 
Verification 


Stage


Construction 
Stage Turnover Stage Warranty Stage
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3. PROJECT TURNOVER STAGES 


3.1 PLANNING & DESIGN STAGE TURNOVER ACTIVITIES 


3.1.1 Preparation for Turnover Stage 
Preparation for the turnover of a facility needs to begin during the planning and design stages of a 
project.  This will allow requirements to be vetted with all involved parties and understood by the project 
team going forward.  To accomplish this, there needs to be collaboration among the MIT facilities teams 
in setting clearly defined turnover goals. 
 
3.1.1.1  Project Team Representatives (PTRs) 


To accomplish the collaboration effort outlined for this program, an early designation of team members 
is required for clear understanding of communication lines. To this end, each group to be involved with a 
project shall select a Project Team Representative during the planning and design stage that shall be the 
point of contact for various activities referenced in this program.   These PTRs will coordinate all 
activities, as well as disseminate all project information to the members of their respective team that will 
participate in the project.  PTRs will be selected from the following groups at a minimum: 


• Project Management Division (PMD) – (I.e. Project Manager) 


• Systems Performance & Turnover (SPT) 


• Facilities Engineering (FE) 


• Repair and Maintenance (R&M) 


• Environmental Health and Safety (EHS) 


• Information Services and Technology (IS&T) 


3.1.1.2 Turnover Requirements 


During this first stage for the project, the guidelines for a proper project turnover need to be laid out and 
included in the project contract documents.  The CC team shall coordinate a review of the items listed 
below with the PTRs before they are finalized.  This includes the following: 


• Requirements for the Interim and Final Turnover Packages 


• Need for pre-training building tours 


• Asset tagging requirements 


o See Appendix E for example of Project Equipment List and Removed Equipment 
Submittal 


o See Appendix F for MIT ASSET ID TAGGING GUIDELINES 


• Requirements for Owner Training comprising of, but not limited to: 


o Disciplines included 
o Topics to be covered (system level and equipment level) 
o Deliverables 
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o Durations 
o Location (classroom and/or field) 
o Qualifications of the trainer 
o Digital recording parameters 


• Post-occupancy performance verification process (I.e. 10 month warranty visit vs. post-
occupancy commissioning) 


• Warranty Procedures 


3.1.1.3 Turnover Related Design Stage Deliverables 


During the design stage for the project, specific turnover related deliverables are required to lay the 
ground work for proper turnover packages at the end of the project.  Those deliverables include: 


• Project Equipment List – During the design stage, the template for this list is provided to the 
Engineer of Record by MIT and is to be populated with the full list of new, repaired and existing-
to-remain pieces of equipment. 


• Removed Equipment List – During the design stage, the template for this list is provided to the 
Engineer of Record by MIT and is to be populated with the full list of removed pieces of 
equipment. 


3.2 CONSTRUCTION STAGE TURNOVER ACTIVITIES 


3.2.1 Project Team Documentation Review 
PMD shall include the various group members in the distribution of certain construction documents by 
sending them directly to the PTRs via email, eBuilder and/or through access to a project website where 
the documents are being kept.  These documents include: 


• Submittal Packages 


• Coordination Drawings 


The group members will have an opportunity to coordinate comments on these packages while under 
review by the project Architects and Engineers.  Any comments from the various groups shall be 
consolidated by the PTR and provided to PMD, who then has the responsibility of eliciting responses 
from the design team. These responses shall be provided in writing to the PTRs. 


3.2.2 Project Equipment List and Asset ID Tagging 
During the construction stage for the project, the Contractor will finalize the populated information on 
the Project Equipment List and provide it to MIT’s R&M Planning and Scheduling Group, who will review 
the information and create the physical asset ID tags for any new equipment. 


These asset ID tags shall be placed on all new equipment according to MIT’s Asset ID Tagging Guidelines, 
by the following team members: 


• CRSP Projects - MIT’s R&M Planning and Scheduling Group 


• Capital Projects and Major Renovation Projects – Contractor 


See Appendix F for Asset ID Tagging Guidelines. 
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3.2.3 Construction Progress Walk-Downs 
During construction, the SPT Lead shall schedule periodic building walks that shall start at a time agreed 
upon by the project team and R&M. These walk-downs shall include representatives from all groups 
including the contractors, as applicable for the progress of construction. The PTRs shall designate 
representatives to participate in the construction progress walk-downs. This will be an opportunity for 
groups to track the construction of the building, better understand the facility and its systems and to 
raise any concerns about the building before the systems are transferred to their control. 


• It will be the FE Lead’s responsibility to lead the walkdowns, document and distribute questions 
or comments that arise from the walk-downs to the PMD. 


• It will be the responsibility of the PTRs to take information gleaned from walk-downs and 
disseminate it amongst other members of their team, as well as bring to the attention of the CC 
team, questions or concerns from their team members related to that particular project. 


3.3 TESTING & VERIFICATION STAGE TURNOVER ACTIVITIES 


3.3.1 Component and System Testing 
During the Testing & Verification Stage of the project, the construction team will do the following: 


• The Architectural/Engineering team will assess the project and create a punch list of items to be 
resolved by the construction team. 


• The Commissioning Provider, along with other 3rd party test agencies, will check and test the 
building components and systems for proper installation, functionality and performance.  These 
checkouts and tests will produce a list of deficiencies to be corrected by the construction team. 


• The project team will track alarms on the Building Automation System (BAS) and have them 
resolved by the appropriate contractor. 


By the DBO, CC will make every effort to have all outstanding project related issues/ alarms resolved 
before systems are turned over.  This includes any open work to complete items, punch list items, R&M 
inspection items, commissioning action list items or alarms on the BAS. 
 
NOTE: Open items on any given system may not necessarily affect the ability to turn over that system.  
Each issue/alarm will be assessed as to its impact on the turnover process.  See Section 1.1.1 for post-
turnover issue/alarm closeout process. 


3.4 TURNOVER STAGE ACTIVITIES 


3.4.1 Training 
No later than 90 days in advance of the DBO, the SPT team will begin the coordination of the training 
program for R&M, EHS, IS&T and Custodial personnel, as well as the building occupants as applicable on 
the building and the newly installed systems.  The training program will include the following steps: 
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• Preliminary Training Plan: SPT, PMD, FE and the CM/GC will create a preliminary training plan 
including a training scope based on project specifications and a schedule. (Sample Training Plan 
form is provided in Appendix A).  Training and tours should be provided for: 


o HVAC/Mechanical Technicians/QAQC/Asset Mgmt 
o Electrical/Fire Alarm/Utilities Technicians 
o Plumbing Technicians / Pipe Fitters  
o Fire Protection Technicians 
o Building Control Instrument Technicians 


• Training Planning Meeting: SPT, PMD and FE will hold a meeting with representatives from the 
groups requiring training to review the preliminary training plan. This meeting will review 
systems to be trained on, topics to be covered, duration of specified training per system and 
preliminary schedule of training dates.  The meeting will also establish a training contact for each 
of the groups to be trained for coordination of the training program, if any of these people are to 
be different than the project PTR.  There are two major goals of this meeting.  First is to outline 
the program for the trainee groups giving them advance notice as to what will occur during the 
program.  The second is to allow the trainee groups the opportunity to participate in the 
structure of the program and provide valuable information about where the training time should 
be focused to best benefit their team.  Training agendas should be discussed as a part of the 
planning meeting.  (See Appendix B for sample training agenda forms) 


• Training Schedule Coordination: SPT shall coordinate scheduling of training with the trainee 
groups.  Any scheduling or scheduling changes shall be discussed with the trainee groups to 
ensure availability of proper team members.  It is the responsibility of the trainee group’s 
training contact to make sure the trainees attend the training sessions and it is expected that the 
training contact and/or discipline supervisor be present at the beginning of each session to assist 
in coordination of their team. All attendees to the building tours or training sessions shall be 
required to sign in on a Training Record form. (Sample Training Record form is provided in 
Appendix C) 


• Building Tours: Pre-training building tours are to be utilized when a project is either a new 
construction or consists of renovations comprehensive enough to warrant reintroduction to the 
space for the trainee groups.  Although these tours will usually only be needed on capital 
projects, each project shall be assessed during design if building tours will be required for the 
project. The specifications shall indicate the requirement.  If deemed appropriate for the project, 


Training Process Flow (led by SPT)


Training Plan


SPT oversees 
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preliminary plan 
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Schedule 
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starting no later than 30 days in advance of the scheduled training, building tours will be given 
for each R&M discipline by PMD, SPT, FE and project contractor representatives. Similar to the 
training sessions, it is the responsibility of R&M’s training contact to make sure the trainees 
attend the tour and it is expected that the training contact and/or discipline supervisor be 
present at the beginning of each tour to assist in coordination of their team.  


NOTE: The number of tours required will depend on the size and complexity of the project.  For 
example, large full building renovations may require up to 4 tours to accommodate all the R&M 
representatives that need to be included and they may be scheduled early (I.e. 7:30AM) in the 
day to accommodate 1st shift personnel and/or later in the day during 2nd shift (I.e. 3:30PM).  
However, small single space projects may not require a separate tour, if agreed upon by the 
stakeholders that a system overview walk down is sufficient for training. NOTE: If tours are 
implemented, 3rd shift personnel shall attend morning sessions, as applicable.  The R&M PTR will 
coordinate their availability. 


• Training Session Requirements: Although training requirements will be detailed in the project 
specifications, minimum expectations include: 


o Classroom Session: In addition to the traditional component level training offered by the 
contractors and vendors, each session shall also include a “systems” based training review.  
The design engineer and/or commissioning provider shall provide this system based training.  
At the beginning of each discipline classroom training session, there will be a presentation of 
the overall system design concept and a review of applicable system using simplified system 
schematics (single-line drawings) and floor plans.  If the project is a renovation, discussion 
will include description of changes from previous configuration and operation. 


o Field Session: A field session including a walk-down of the system to show locations of 
equipment, components and devices relevant to the system, as well as detailed explanations 
of the equipment and procedures for operating, adjusting, maintaining, troubleshooting and 
repairing the system. 


o Trainers: Trainers must be well versed in the systems and equipment in which they are 
providing training, as well as be familiar with the installation and operation of those on that 
particular project.  (I.e. If factory representatives are used for equipment training, but they 
did not install the equipment, the session shall be supplemented by a representative of the 
installing contractor.) 


o Recording: At least one session of each training course shall be digitally recorded for the 
Owner’s use after the completion of the training program.  Recordings shall be done by a 
professional videographer, hired by the CM/GC. Separate videos shall be provided for each 
discipline, or grouped as appropriate and agreed upon by the team developing the training 
plan for the project.  Each video must be bookmarked to allow the viewer to jump directly to 
specific sections of interest which will be determined during the training planning process.  
At a minimum, bookmarking of videos shall allow immediate access to sessions/sections 
including, but not be limited to: 


 Beginning of the classroom training session 
 Beginning of the field walkdown training session 
 Start of each system review section during the classroom session 
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 Start of each equipment focused section during the field walkdown session 


These training videos will be turned over with the O&M documents and uploaded onto 
eBuilder by the project team and subsequently to the Meridian document archive. 


o NOTE: For small, minimally scoped projects, it may be appropriate to only conduct a small 
number of general training sessions where all disciplines are trained at once.  This could be 
applicable for single room renovations or individual system upgrades. However, the potential 
for this type of training must be evaluated by the project team, including the trainee 
representatives. See Appendix B for sample agenda (Class II). 


3.4.2 Pre-Interim Turnover Meeting 
No later than 14 days in advance of the DBO, SPT shall schedule and conduct a meeting with the PTRs to 
discuss the status of the facility and how the interim turnover process will be implemented for the 
project.  The PTRs shall invite any additional representatives from their respective groups they feel are 
necessary given the scope of work of the project. During this meeting, the following topics will be 
discussed: 


• Review the DBO 
• Review the systems included in the project scope 
• Review of any open operational issues from construction (punch list, commissioning, inspection 


team list, etc.) and any current alarms on the system, to be corrected by the construction team 
• CC will provide contractor contact list for R&M and Customer Service use 
• Status of the interim turnover documentation package for the project 
• Warranties and procedure for warranty item correction 
• Status of the training program 
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3.4.3 Turnover Documentation Requirements 


3.4.3.1   T/O Document Transfer Process 


The transfer of turnover documentation shall adhere to the 
following steps.  The purpose of these steps is to verify at 
various stages throughout the documentation transfer 
process that the correct documents are being provided and 
that they are of sufficient quality.  This flow shall be applied 
to both the Interim Turnover Package and the Final Turnover 
Package. (See Section 3.4.3.2 for more information on these 
packages). 


A: At the beginning of the project, the PM oversees the 
selection of requirements for the Interim and Final Turnover 
Packages (referenced in Section 3.1.1.2) with the project 
team.  The R&M representative must participate in this 
selection and approve the list. 


B: As the project progresses, it is up to the Consultants 
(A/E) and Contractors (CM/GC) to not only provide all of their 
own required documents, but also collect all the documents 
from their sub-consultants and sub-contractors.  They will 
also be required to verify the accuracy and completeness of 
those documents provided by the sub-consultants and sub-
contractors.  If issues are identified during this review, the 
particular deliverable shall be corrected and verified as such 
before transferring to MIT as part of a turnover document 
package. 


C: Once the PM has collected all of the project required 
turnover information, they will upload it to an internal 
location where they can be accessed by the MIT 
representatives responsible for their technical review and 
approval.  Again, if issues are identified during this review, 
the particular deliverable will be sent back to the party 
responsible for providing it for correction.  Only after the 
documents are approved by MIT’s internal review, can they 
be passed on to the FIS group for final upload into MIT’s 
archiving platform Meridian. 


D: MIT’s FIS group will perform one more review of the 
files provided with a focus on the formatting accessibility for 
future use.  This review will verify that the turnover package 
is compliant with MIT’s “CAD&DIGITAL_FILE_GUIDELINES” 
and “ARCHIVING_GUIDELINES”. Deviations will be called out 
and will require correction by the party responsible for 
providing the document. 


A 


B 


D 


C 
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3.4.3.2 T/O Document Packages 


The turnover documentation requirements are broken into two packages: 


• Interim Turnover Package – This package is required to be completed at the Interim Turnover 
stage of the project.  All documents listed for this package have been deemed as the necessary 
minimum by R&M to run the facility.  See Section 3.4.4 below for more detail. 


• Final Turnover Package – This set of documents is required at the Final Turnover stage of the 
project and MIT has accepted the space.  It is comprised of the overall project file set, including 
specific pertinent testing records and verifications pulled out for easy access. See Section 3.4.6 
below for more detail. 


The complete list includes items that may or may not be applicable to a particular project.  The PM is 
required to review the list with SPT to develop the final requirements.  See Appendix D for the full 
document listing and descriptions of each. 


NOTE: Although there are other documents to be completed, submitted and archived at the completion 
of a project, (Ex. financial closeout documentation) they are not required for the turnover process and 
therefore not included in this standard. 


3.4.4 Interim Turnover 
At MIT, the turnover of a project is broken into two steps. 


The first step is the “Interim Turnover”, which occurs on the DBO.  It refers to the transfer of 
responsibility of a building’s operation, maintenance, troubleshooting and repair activities from the 
project team to the owner of a facility and providing a specific set of deliverables required to properly 
operate the facility or space.  On the DBO, SPT shall submit the Interim Turnover Package to R&M, EHS 
and IS&T notifying that the building responsibilities have been transferred to MIT. 


The Interim Turnover Package is designed to inform the groups of MIT responsible for operating the 
facility as to the current construction status, open issues within the facility related to the project and 
assemble the minimum essential information required for proper facility operation as MIT awaits the 
completion of all work and documents expected per the contract as part of the final building turnover.  
The package itself is a summary of information with references to the location of pertinent turned over 
documents.  Included in this package will be: 
 


• A letter stating the interim turnover of the space and signifying the transfer of operational 
responsibility to MIT. 


• Pre-interim turnover meeting agenda and sign-in sheet 
• Listing of the interim turnover documents and their status 
• Training schedule as implemented 
• Listing of any outstanding issues or alarms to be corrected by the construction team 
• A list of all warranties associated with the project including effective dates and duration of 


warranty 
• Warranty item correction procedure 
• Contact list from the project for warranty repair service. 
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3.4.5 Project Related Issue/Alarm Closeout 
As previously mentioned, CC as well as the other members of the Project Team (PTRs), will make every 
effort to have all outstanding project related issues/ alarms resolved before the interim turnover to the 
R&M team.  However, there will be situations where issues and alarms cannot be corrected before the 
DBO and the process below describes how to facilitate their resolution: 


• Any issues that cannot be resolved before the DBO will remain the responsibility of the 
construction team. 


• A master list of open items, including work to complete items, punch list items, R&M inspection 
items, commissioning action list items or alarms on the BAS is created to provide a basis of the 
resolution plan. 


• CC will conduct regular meetings with SPT, FE, CM/GC and R&M to track and update all on the 
resolution progress 


o R&M should bring open Work Orders and Alarms to this meeting for discussion. 
o R&M should bring any items of contract work found to this meeting. 
o NOTE: These meetings shall continue until all items are corrected or when all parties 


agree that it is no longer beneficial to meet. 
• The project team will continue to work to resolve these open items and final turnover will not 


occur until one of the following conditions has been met: 
o All project related issues/alarms identified at Interim Turnover have been resolved 
o All open project related issues/alarms are a result of extenuating circumstances and are 


undergoing a resolution process as agreed to by the CC and R&M 
o The final condition of the unresolved items are accepted by R&M 


3.4.6 Final Turnover 
The second step in the turnover process is the “Final Turnover”, which refers the verification that all 
issues/deficiencies/alarms that remained open at the Interim Turnover step have been resolved and that 
all remaining contract required documentation has been collected and provided to the R&M team.  SPT 
shall submit a Final Turnover Package to R&M, EHS and IS&T at this point indicating that the final 
turnover of the facility to MIT has been completed.  
 
The Final Turnover Package is designed to update the groups of MIT responsible for operating the facility 
that the building or space is ready for final turnover.  The package itself is a summary of information with 
references to the location of pertinent turned over documents.  Included in this package will be: 


• A letter stating the final turnover of the building or space, signed by the infrastructure directors 
and Deputy Executive Vice President 


• Listing of the turnover documents and their status 
• Training schedule as implemented 
• A list of all warranties associated with the project including effective dates and duration of 


warranty 
• Warranty item correction procedure 
• Contact list from the project for warranty repair service. 
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3.5 WARRANTY STAGE ACTIVITIES 


3.5.1 Operation of Warrantied Systems Post Interim Turn Over 
Once a system has undergone interim turn over to R&M, it is their responsibility to troubleshoot and 
repair any non-warranty issues and/or oversee the repair of any warranty issues related to that system. 


3.5.1.1 System Preventative Maintenance 


As of the DBO, with training complete and the interim turnover document package provided by the 
contractors, the preventative maintenance responsibilities become MITs.  All preventative maintenance 
of any system is the responsibility of R&M regardless of the outstanding issues awaiting resolution. 


3.5.1.2 Issue Resolution Process for Systems Under Warranty 


The process for communicating and coordinating the correction of these issues during the warranty 
period will be as follows: 


1. R&M will assess whether the issue is contract, warranty or non-warranty related item. 


• Contract Work 
- R&M will communicate the issue to PMD who will be responsible to coordinate 


contractor correction. 


• Warranty Related Work 
- R&M will contact the CM/GC and/or the responsible contractor directly to react and 


correct the issue.  
- If the CM/GC is contacted, the CM/GC will follow up with the appropriate contractor to 


review the issue and support the resolution. 
- The CM/GC/Contractors shall copy the R&M (via the Zone Supervisor), PMD PM, FE Lead 


Engineer and project file on all relevant correspondence. 


• Non-Contract/Non-Warranty Related Work 
- R&M is responsible to react and correct the issue. 


R&M/Contractors (if still on site) should not delay the response to an emergency or critical situation.  
Any emergency or critical situation corrections should be implemented (be it temporary or permanent 
as necessary) and brought to FE’s attention after the work is complete.  In the event that R&M requires 
emergency service from the CM/GC/contractors, they shall follow the project protocols utilizing the 
CM/GC’s emergency contact list. 
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3.5.2 Post-Occupancy System Assessments 
After the DBO, the project team may have the obligation to execute some form of post-occupancy review 
on the building operation and performance.  Depending on the scope of the project, this will take one of 
two formats. 


3.5.2.1 Seasonal Testing and Building Warranty Review 


In order to verify proper operation and performance of systems in all seasons, the project team (lead by 
the Commissioning Provider, will execute a “seasonal testing” process in the opposite season to the 
testing executed during construction.  They will coordinate and observe the required seasonal testing 
(this may include shoulder season assessments as well) and provide the final testing documentation. 


Also, approximately 10 months into the warranty period, the project SPT representative will schedule a 
building review with representatives from the PMD, FE, R&M, building owners/occupants, project 
engineers, CM/GC and commissioning provider.  This review will include a meeting and a building walk-
down to assess the following items: 


1 Assessment of the current building operation (includes review of building work orders) 


2 Resolution plans/status of any outstanding issues relating to the seasonal commissioning 


3 An opportunity to introduce new warranty related issues that have arisen since occupancy 


Deficiencies identified through this process that are deemed the responsibility of the project, will be 
corrected by the project team at no additional expense to the MIT. 


3.5.2.2 Post-Occupancy Commissioning 


Starting from the DBO, the Commissioning Provider shall oversee quarterly meetings with PMD, FE, 
R&M, project engineers and the CM/GC where the following will be reviewed: 


1 Quarterly reports of findings from trend data via the building automation and MIT’s fault 
detection systems to discuss issues and resolutions. 


2 Work orders from the R&M team 


Deficiencies identified through this process that are deemed the responsibility of the project, will be 
corrected by the project team at no additional expense to the MIT. 
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A. TRAINING PLAN SAMPLE 
This sheet is to be filled out completely by the contractors and reviewed and approved by the PMD, SPT, 
FE and R&M prior to the beginning of training.  The “MIT Training Plan” file can be accessed by 
contacting the SPT team at SPT@mit.edu. 
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B. TRAINING AGENDA SAMPLES 
These sheets are to be filled out completely by the contractors and reviewed and approved by the PMD, 
SPT, FE and R&M prior to the beginning of training.  The “MIT Training Agenda” and “MIT Class II 
Training Agenda” files can be accessed by contacting the SPT team at SPT@mit.edu. 
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C. TRAINING RECORD SAMPLE 
This cover sheet is to be filled out completely by the contractors prior to the training commencing.  The 
“MIT Training Plan Record” file can be accessed by contacting the SPT team at SPT@mit.edu. 
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D. TURNOVER DOCUMENTATION PACKAGE 
Listing of requirements is to be assessed on a project by project basis to determine which are applicable.  The list is to be filled out by the PMD and SPT representatives from the project and turned over as part of the Interim Turnover Package 
and Final Turnover Package.  The list shown here is a representative sample.  The latest version of the list file can be found in the MIT PM Tool Kit in eBuilder accessed by the MIT’s Project Manager or SPT representative for the project.
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TURNOVER DOCUMENTATION DESCRIPTIONS 


1. Document Descriptions 


Some items identified in the turnover document package are clear as to what is to be received (E.g. 
permits, test results, certificates, etc.).  Others may require further definition as to what should be 
included.  Below we clarify a number of the deliverables.  For a complete list of Turnover Documents and 
the required formats, please refer to the R&M Project Turnover Document List above: 


2. Certificate of Inspection (assembly spaces) 


Required for any assembly space/room that has 50 or more people.   For any building with an Assembly 
Space, a certificate of Assembly would also be required for the building.   


The CI (certificate of Inspections) should be posted in an obvious location in a MIT Standard acrylic 
holder: (see MIT Signage Standard for specifics) 


3. Architect Contract Drawings/ Specifications (PDF & DWG) 


Contract drawings are prepared by the architect during the Construction Document (CD) phase of 
design.  They are the drawings that form the basis of the construction. These drawings are to be 
provided during the Interim Turnover as a supplement to the draft as-built set and provide additional 
information to the R&M team while the final as-builts and record drawings are being completed. 


4. Cambridge Fire Department Closeout Binder 


The fire department closeout binder is important is achieving approval from the Cambridge Fire 
Department in order to obtain the certificate of occupancy.  This binder should include the following (as 
applicable to the project): 


- Certificate of completion 
- Copy of Construction Project Fire Prevention Program Manager form per NFPA 241 
- Sprinkler permits 
- Material and test certificates for piping 
- Fire pump acceptance test and curve 
- Generator acceptance test 
- Fire alarm record of completion 
- Smoke control testing 
- Radio signal testing 
- Flammability certificates for interior finishes 
- Engineer’s affidavit 
- Evacuation plan 
- Place of assembly permit 
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5. As-Built (Conformed) Drawings 


The as-built (conformed) drawings are prepared by the contractor showing typically in red ink, on-site 
changes to the original construction documents. This set of drawings depicts the actual conditions of the 
completed construction “as it was built”. 


Due to the nature of as-built drawings, they cannot be completed and turned over by the DBO or Interim 
Turnover. Therefore, the project team is required to provide an interim set of drawings that consist of 
either an electronically scanned copy of the conformed drawing set or a draft electronic copy for use by 
R&M until the record set is complete.  These drawings are to be included with the interim turnover 
document package.  For final turnover, the contractors are required to provide a finalized electronic copy 
of these drawings. 


6. Project Equipment List and Removed Equipment List 


The Project Equipment List template is developed by MIT’s R&M Planning and Scheduling Group and the 
latest version is provided to the Engineer Of Record to be populated with the full list of new, repaired 
and existing-to-remain pieces of equipment during the design phase.  During construction, the 
contractors will update the list information based on the as-built conditions and complete the 
population of specific installed equipment data unavailable during design (E.g. serial numbers)  


The Removed Equipment List template is developed by MIT’s R&M Planning and Scheduling Group and 
the latest version is provided to the Engineer Of Record to be populated with the full list of removed 
pieces of equipment during the design phase. 


See Appendix E for sample list templates. 


7. Warranty and Contact List 


Warranty List: The warranty information shall include the following: 


• List of all warranty items including O&M references for proper maintenance so as to maintain 
the valid warranties, as well as unauthorized actions that may invalidate the warranty. 


• Warranty start dates and durations of both the building warranty, as well as individual pieces of 
equipment. 


• Name(s) of specific individuals from the CM/GC to administer the warranty period 


• Administrative process for warranty item correction including instructions for reporting defects 
covered by warranty to the CM/GC or other appropriate contractor 


Contact List: The purpose of the contractor contact list is to provide the R&M group with a list of people 
to contact in the event that they need support from the installing contractors to answer a question or 
resolve a problem.  The contact lists shall include the following information for each contact at a 
minimum: 


• Name of Company 


• Name of Company Representative (specific person) 


• Direct Phone Number to Representative 


• Direct Email Address to Representative 
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• Hours of Business (Include afterhours/off-hours contact information if applicable) 


• Systems applicable to the Company Listed 


8. Approved Testing, Adjusting and Balancing (TAB) Report 


At a minimum, a draft Testing, Adjusting and Balancing (TAB) report is to be included in the interim 
turnover package. This report shall be provided under a separate cover from the rest of the mechanical 
O&M documentation. 


The final approved Testing, Adjusting and Balancing (TAB) report is to be included in the final turnover 
package. Again, this report shall be provided under a separate cover from the rest of the mechanical 
O&M documentation.  The MIT shall not accept the HVAC systems without a completed TAB report 
approved by the engineer of record. 


9. Final Commissioning Report 


See MIT’s Commissioning Standard for a definition of the Final Commissioning Report. 


Interim (Draft) Commissioning Report 


A draft final commissioning report shall be submitted to SPT for their review.  Any comments on these 
packages will be sent back to the Commissioning Provider, through the SPT, for correction and 
resubmission. 


Final Commissioning Report 


The final version of the commissioning report shall be uploaded into MIT’s Meridian document archive 
prior to the final turnover of the space.  This shall be indicated in the Final Turnover package. 


10. Operation & Maintenance Manuals (O&Ms) 


Operational and Maintenance Manuals include equipment specifications and schedules, drawings and 
overall information needed to maintain installed equipment. 


Interim (Draft) O&M Manuals 


A draft set of O&M manuals shall be submitted to the FIS department for their review.  (For FIS 
requirements regarding these turnover packages, see the current latest revision of the FIS 
“CAD&DIGITAL_FILE_GUIDELINES” and “ARCHIVING_GUIDELINES”). Any FIS comments on these 
packages will be sent back to the author, through the PMD, for correction and resubmission. 


Final O&M Manuals 


The final version of the O&M manuals is due before the first day of training.  The O&M manuals shall be 
uploaded into MIT’s Meridian document archive for R&M’ use in operating the building once the DBO is 
reached.  A copy shall be provided to the FIS department for record and document archiving in the 
Meridian document archive. This shall be indicated in the Final Turnover package. 


11. Training Documentation Package 


The training documentation shall be turned over as a part of the turnover package and shall include the 
following grouped and formatted per the executed training sessions: 
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• The Training Plan 


• All approved training agendas 


• All training handout materials 


• The Training Record documents 


• Training videos (Only required at Final T/O) 


A copy of the training material and training videos shall be provided to the FIS department for record 
and document archiving in the Meridian document archive. This shall be indicated in the Final Turnover 
package. 


12. Project Files 


Project files refers to the folders of files collected during the project execution.  These files are to be 
available in the eBuilder system for future access if required. 


13. Architect’s Record Drawings and Specifications 


Record drawings are prepared by the architect and reflect on-site changes the contractor noted in the 
conformed set of drawings. They are often compiled as a set of on-site changes made for the owner per 
the owner-architect contract. 


Due to the nature of record drawings, they cannot be completed and turned over by the DBO or Interim 
Turnover. Therefore, the project team is required to provide an interim set of drawings that consist of an 
electronically scanned copy of the conformed drawing set for use by R&M until the record set is 
complete.  These drawings are to be included with the interim turnover document package. 


Draft Record Drawing Set 


A draft set of record drawings shall be submitted to the FIS department for their review.  The project 
shall schedule all drawing reviews by the construction manager or general contractor, consultant 
engineers and architects as required verifying accuracy and completeness of drawing information, prior 
to submission to FIS.  Any FIS comments on these packages will be sent back to the author, through the 
PMD, for correction and resubmission. (For FIS requirements regarding these turnover packages, see the 
current latest revision of the FIS “CAD&DIGITAL_FILE_GUIDELINES” and “ARCHIVING_GUIDELINES”). 


Final Record Drawing Set 


Prior to Final Turnover, the final record drawing package shall be provided to the FIS department for 
upload into MIT’s Meridian document archive.  This shall be indicated in the Final Turnover package. 


14. Coordination Drawings 


Per ASHRAE, coordination drawings show the work of all trades to illustrate that equipment can be 
installed in the space allocated without compromising equipment function or access for maintenance 
and replacement. These drawings graphically illustrate and dimension manufacturers’ recommended 
maintenance clearances. 


15. Submittals 
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Product data submittals, samples, and shop drawings are required primarily for the Architect and 
Engineer to verify that the correct products will be installed on the project. A shop drawing is a drawing 
or set of drawings produced by the contractor, supplier, manufacturer, subcontractor, or fabricator 
typically required for pre-fabricated components. 


The turnover package shall include only the final approved submittals and shop drawings.  Any marked 
“Approved as Noted” must have the accompanying notes from the designer of record. 


16. Certificate of Occupancy Binder 


The certificate of occupancy binder should include the following (as applicable to the project): 


- Certificate of occupancy application 
- A cost affidavit certifying the final cost of the project; 
- Affidavits from the architect and/or engineer and the contractor certifying that the project was 


built in accordance with the approved plans and all applicable codes; 
- A final inspection conducted by the following inspectors: fire, wiring, plumbing, zoning, and 


building; 
- Written approval from the zoning inspector that any special permit requirements have been 


met. 
 


 



http://en.wikipedia.org/wiki/Architect

http://en.wikipedia.org/wiki/General_contractor

http://en.wikipedia.org/wiki/Distributor_(business)

http://en.wikipedia.org/wiki/Manufacturer

http://en.wikipedia.org/wiki/Subcontractor

http://en.wikipedia.org/wiki/Fabricator
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E. PROJECT EQUIPMENT LIST AND REMOVED EQUIPMENT SUBMITTAL 
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PROJECT EQUIPMENT LIST GLOSSARY 
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REMOVED EQUIPMENT SUBMITTAL SAMPLE 


Itemized Removed Asset Tag Study (Only a sampling of photos is shown on the following pages. Information and photos of all removed 
equipment is required.) 
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F. MIT ASSET ID TAGGING: A/E & CONTRACTOR REQUIREMENTS 
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1.  RESIDENCES DESIGN STANDARDS 


1.1 Purpose 


The MIT Design Standards describe specific planning and architectural requirements germane to 
the design of new facilities and renovations to MIT's graduate and undergraduate residences.  
They are general in their applicability and provide insight into MIT's residential life system.  
These standards are not intended to take the place of a detailed architectural program for 
comprehensive programmatic renewal or construction new residences.   


MIT Residential Life & Dining is comprised of the following: 


1. Housing:  Undergraduate, family graduate, non-family graduate. 
2. Dining. 
3. Office of Fraternities, Sororities, and Independent Living Groups (FSILG). 
4. First Year Experience (FYE). 
5. Residential Life Programs (RLP).  


1.2 Undergraduate Bedroom Area Requirements 


In the undergraduate system, MIT (up to 2017) typically provides a double loaded corridor 
design.   


Massachusetts State standards for single bedrooms require a minimum of 80 square feet per 
person and 60 square feet per person for each person in a shared bedroom to align with State 
Sanitary Code.   


The Massachusetts State requirements may not be an appropriate standard for evaluating MIT’s 
housing capacities. 


The MIT Housing space allocation (SQF) per person in singles doubles triples and quads will 
exceed the MA Sanitary Code requirement of 60 square feet per person 


MIT Housing Architectural Principals establish a minimum size for a single bedroom of 90 sf and 
for a double bedroom of 180 sf.  Below are area ranges to be used in establishing bedcount of 
particular bedrooms.  The ranges below are the minimum size for each room type: 


1. Single: 90 to 179 square feet. 
2. Double: 180 to 269 square feet. 
3. Triple: 270 to 359 square feet. 
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4. Quadruple: 360 square feet.  


In addition to the above area ranges, there are other, more subjective “Soft Factors” that exist 
outside the scope of the preliminary bedroom space and fixture evaluation, which may further 
limit the assignment capacity of each undergraduate residence.  Examples of Soft Factors might 
include:  


1. Considerations for Shared Common Space:   


a. Does a residence have sufficient shared common space to support an increased 
number of residents?    


b. In the undergraduate facility an average of 40 - 50 square feet of shared space per 
student should be available to support community development.   


2. Students per Head of House:  Any student capacity above 375 requires the addition of a 
Head of House apartment.  


3. Students per Graduate Resident Tutor (GRT):  This ratio should never exceed 35 students 
per GRT with a comfortable range of 30-35 to ensure safe oversight of MIT students. 


4. Dining Capacities:  All residence halls should provide a dining hall.  


1.3 Graduate Space Requirements 


In the graduate system, MIT typically provides apartment style design.  Graduate apartments 
include: 


1. Efficiency Apartments: 


a. 250 to 300 square feet. 
b. Small kitchen with under-counter refrigerator and 20 inch stove with oven.  


2. Two and Three Bedroom Apartments: 


a. Single bedrooms for all students. 
b. Shared living room, kitchen and bath.  
c. Full kitchen with 30 inch stoves, ducted ventilation for kitchen hoods, and 18 


cubic foot refrigerator. 
d. Dishwashers in family housing only.  


3. Considerations for Shared Common Space: 


a. Does a residence have sufficient shared common space to support an increased 
number of residents? 


b. In the graduate facility an average of 35 square feet of shared space per student 
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should be available to support community development.   


4. Students per Head of House:  Any student capacity above 375 requires an Associates 
head of House apartment. 


5. Laundry Facilities:  See below. 


1.4 Event Space Requirements 


Undergraduate and Graduate event space include: 


1. Music Practice. 
2. Game Room. 
3. Floor lounges. 
4. Multiple meeting / study rooms. 
5. Exercise Room. 
6. Interior Bicycle Storage (capacity dictated by zoning ordinance). 
7. Large Event Lounge. 


1.5 Staff Living Space Requirements 


Head of House Apartment: 


1. 2,000 square feet minimum.  
2. 3 bedrooms. 
3. Office. 
4. 2.5 bathrooms. 
5. Living room. 
6. Dining room. 
7. Kitchen. 
8. Laundry room. 


Associate Head of House Apartment: 


1. 1,200 square feet minimum.  
2. 2 bedrooms. 
3. Office. 
4. 1.5 to 2 bathrooms. 
5. Living room. 
6. Dining room. 
7. Kitchen. 
8. Laundry room. 
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Area Directors (AD) and Visiting Scholars: 


1. 700 square feet minimum.  
2. 2 bedrooms. 
3. 1 bathroom. 
4. Living / Dining room. 
5. Kitchen. 


Graduate Resident Tutor (GRT): 


1. 450 square feet minimum.  
2. 1 bedroom. 
3. 1 bathroom. 
4. Living / Dining room. 
5. Kitchen. 


1.6 Back-of-House Space and Fit-out Requirements 


Lobby Service Desks: 


1. Security check-in.  
2. Package desk and supply storage room. 
3. Rear of mailboxes are typically in this space. 


Staff Break Room: 


1. Cooking facilities, a minimum of a microwave, sink and refrigerator 
2. Room for small dining table and chairs. 
3. Bathroom with shower. 
4. Lockers. 


Maintenance Mechanic Shop: 


1. Office with computer.  
2. Workshop. 
3. Supply and tools storage. 


Storage Rooms: 


1. Furniture.  
2. Cleaning supplies. 
3. Note: Mechanical rooms may not be used for storage.  
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Managers Office: 


1. Space for meeting students.  
2. Near lobby, with glass to be visible to residents. 


Area Directors Office: 


1. Undergraduate Housing only.  
2. Space for meeting students.  
3. Near lobby, with glass to be visible to residents. 


1.7 Residence Bathrooms 


Refer to MIT Design Guidelines - Division 23 - Plumbing for fixture requirements: 


1. Undergraduate bathrooms are utilized by all genders. 
2. Urinals are never used in student bathrooms. 
3. All non-family housing units should provide showers. 
4. Family housing requires bathtubs. 
5. Undergraduate shower stalls should be lockable for privacy. 
6. Tile with copper pan for all showers. 
7. Tile half wall behind sinks and toilets. 
8. Tile floors. 
9. All undergraduate halls should include one single stall bathroom per floor for privacy.  
10. Provide wall-hung toilets in undergraduate housing and floor-mounted toilets for 


apartment style housing. 


1.8 Residence Kitchens 


Refer to MIT Design Guidelines - Division 23 - Plumbing for plumbing fixture requirements. 


Solid wood cabinetry and solid surface counters typical. 


1.9 Residence HVAC 


Comply with MIT Systems Engineering Group design standards and Division 23 as required. 


Thermostats: 


1. Individually controlled in each room including apartments. 
2. In family apartments, a single thermostat is adequate. 


Air Conditioning:  4 pipe. 
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Shutoffs: 


1. Individual units. 
2. Risers. 


1.10 Residence Information Systems and Technology (IS&T) 


The Division of Student Life principles for network services in residential buildings include the 
following: 


1. Vision: 


a. Network service is an essential residential utility (e.g. power, water, and heating) 
that should be integrated into each building’s capital renewal plan. 


b. The proportional costs incurred by IS&T to provide this utility and sustain 
services as part of the overall campus network infrastructure shall be included in 
each buildings capital renewal plan.  


c. Due to evolving technology, this statement of principles will be reviewed 
annually by a cross functioning team from IS&T, Residential Life comprised of 
MIT Housing and the Office of Fraternities, Sororities, and Independent Living 
Groups (FSILGs), and building resident representatives.  


d. The review group, convened by IS&T, will also approve proposed changes to this 
statement of principles.  


2. Minimum Service Levels: 


a. Residents should be able to connect their personal devices to the MIT network, 
including laptops, smart phones, and tablets to the extent these devices are 
compatible with an enterprise class network. 


b. Each residence building should have ubiquitous wireless coverage, both cellular 
and Wi-Fi.  Cellular coverage applies to campus buildings only. 


c. Each resident should have at least 1 wired port per pillow in their residence.  
Family housing units will have at least 2 wired ports per residence. 


d. Network service will be provided subject to MIT’s campus network security 
policies, with the expectation users will adhere to MITnet rules of use.  


3. Minimum Delivery Standards: 


a. 1 gigabit service to each building. 
b. 1 gigabit service to each wired port within each building.  
c. Wireless 802.11xx B, N, AC, AX. 
d. Residence network service comparable to that of academic buildings.  
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4. Infrastructure: 


a. Telecom rooms will provide 24/7 cooling.  UPS/Generator power and card 
accessible doors with sufficient square footage for supporting networking needs 
for equipment and cabling pathways.  Refer to Division 27 for more information.  


b. In the FSILGs, telecom rooms will adhere to the requirements of the FSILG 
Network Maintenance Program of the MIT Association of Independent Living 
Groups (AILG). 


Coordinate with Division 27 - COMMUNICATIONS as required. 


1.11 Residence Audio Visual 


MIT Housing provides either a projector, screen and sound system, or monitor for television and 
meeting functions in 1 or 2 meeting spaces in graduate and undergraduate residence halls. 


Style and requirements are to be determined in collaboration between MIT Housing and MIT 
Audio Visual. 


1.12 Residence Soundproofing 


Provide soundproofing in the following areas: 


1. Music practice rooms.  
2. Exercise rooms. 
3. Retail spaces. 
4. Between student rooms. 


1.13 Residence Flooring 


Student Rooms: 


1. Undergraduate:  VCT or similar type flooring to accommodate allergy concerns.  
2. Graduate:  Carpet, glued to accommodate furniture movement. 


Corridors:  Carpet tile preferred. 


Event Spaces:  Use will determine flooring type, for example: 


1. Exercise Rooms:  Rubber.  
2. Laundry Rooms:  Ceramic tile or epoxy. 
3. Meeting Rooms:  Carpet.  
4. Other:  VCT, carpet or wood depending on use expectations.  
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1.14 Residence Furniture 


Housing furnishes all non-family graduate housing and undergraduate bedrooms.  Family 
Housing apartments are typically unfurnished.  Public event spaces are fully furnished in all 
Housing buildings. 


1. Bedrooms:  Housing has standard furniture for use in all student rooms, comply with 
MIT Housing standards.  


2. Public and Event Spaces:  Open for designer’s review or Housing standard on a project-
by-project basis. 


3. Security Desks:  See below.  
4. Cabinets and Countertops:  See below.  


1.15 Residence Mailboxes 


Manufacturer: Bommer Industries, Inc. mailboxes and hardware.  


1. Housing typically orders through Pasek Corporation in South Boston.    
2. Mailboxes shall include a lockset cylinder on the door that accepts the Arrow 7 pin 


interchangeable Arrow core, keyed so that the mailbox locks work with the student room 
key. 


3. The decision for front loading or rear loading as well as the box door size depends on 
function of desk area. In the past Door size “A” 5-3/16 high by 6-3/8 inch wide has been 
suitable. 


4. Refer to Appendix B - MAILBOXES for additional information.  


1.16 Residence Laundry 


Laundry Machine Vendor:  MacGray. 


1. Vendor provides all laundry machines and folding tables.  Internet jack is needed for each 
machine. 


2. Undergraduate and Non-Family Graduate Housing:  Recommended ratio is 25 students 
per washer / dryer pair.   


3. Family Housing:  Check with laundry vendor.  


1.17 Residence Vending Machines 


Space for minimum 2 vending machines.  


One internet port per vending machine. 


Typical location is near public spaces, for example Laundry Rooms.  
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1.18 Integrated Pest Management 


How a waste management system is established at the exterior of a residence, as well as within a 
residence is an aspect of design that requires careful attention.  Please consult with the pest 
management vendor and MIT Recycling & Materials Management on setting up systems for 
kitchen liquid/solid waste, composting, oil recycling, and general materials recycling.  


Doorways grant access to people but also pests: the gap between a door and a door jamb should 
be 1/4 of an inch or less. 


Depending on the design of the cooling and heating system, these spaces can at times serve as 
dark, quiet, and sheltered walkways for pests.   


Prior to starting work in any residence a pest inspection of the space should be conducted, by the 
pest management vendor and design team, to control or eliminate any pest and to seal any pest 
access points in to the space.   


After the work is concluded a follow up a pest inspection of the space should be conducted, by 
the pest management vendor and design team to ensure all pest access points have been blocked 
in a lasting way with suitable materials.   


Focus for both inspections should be the perimeter of the room, kitchens, waste facilities 
(internal, external, and the interface for both), closets, electrical systems, dropped ceilings, sewer 
pipes and sewer systems, heating and cooling systems. 


 


2.  RESIDENCE SECURITY DESIGN STANDARDS  


2.1 Residence Security Systems - General 


Purpose:  To provide guidance on security system design standards for new construction. 


1. Coordinate with Thematic Folder T20 - Campus Safety and Security Services and the 
MIT IS&T Campus Safety and Security Infrastructure Team for MIT Standard Models 
and Manufacturers. 


2. Provide emergency power to maintain security in the event of a power outage, standby 
power or emergency power as applicable. 


2.2 Residence Video Surveillance 


All surveillance cameras must be approved by the MIT Campus Safety Working Group.  Install 
security cameras in the following locations: 


1. Interior and exterior of all Resident Hall entry and exit doors, including roof doors, maker 
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spaces, security gates and roll-up doors. 
2. Mechanical rooms and Tel/Data rooms.  
3. Do not install security cameras in resident hall living or common areas with the exception 


of approved locations.  


2.3 Residence Access Control 


Install card reader equipped doors in the following locations and where access control is required: 


1. Main and remote entry doors. 
2. Doors that access Resident Hall living or common areas including doors that provide 


access from the main lobby or dining areas. 
3. Handicap-accessible doors equipped with push-button opening devices, and should 


operate the automatic door mechanism when a valid resident card is presented. 
4. Parking garages, elevator bank enclosures, and designated resident rooms. 
5. Security gates and roll-up doors. 
6. Tel/Data rooms and doors providing access into maintenance or electrical spaces. Access 


is authorized only through MIT IS&T, or Department of Facilities offices.  
7. Gym and workout rooms. 
8. Music rooms. 
9. Maker spaces. 
10. Media rooms. 
11. All entry and exit doors should be wired for installation of a card reader in the future, 


even if doors are identified as emergency or egress-only doors.  


Verification card readers should be installed at security desks at a location that allows residents 
with disabilities to be able to easily access card readers. 


2.4 Residence Alarm Sensors 


Install alarm sensors in the following locations: 


1. Entry and exit doors. 
2. Restricted access doors in residence halls including roof hatches and child care facilities 


within residence halls. 
3. At a minimum, alarm sensors shall include magnetic contact sensors to identify if doors 


are open or closed, and alarm sounders which can be turned off or delayed when 
requested. 


4. Request-to-Exit (REX) sensors shall be installed on all authorized exit doors, except 
doors identified as emergency or egress only doors and roof-hatches. 


5. Head of House apartments that have entrances off the street shall have a limited burglar 
alarm system installed to secure their residence. 
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2.5 Residence Video Intercom Systems 


Install video door stations and video phones in the following locations: 


1. Main and remote entry doors to allow for identification and approval of individuals 
requesting access to Residence Halls. 


2. Security gates and roll-up doors to facilitate deliveries. 
3. Audio video master station at security desk. 


2.6 Residence Panic Buttons 


Install panic buttons in the following locations: Please note all Panic Buttons must be approved 
by MIT Campus Safety Working Group prior: 


1. Security desks, and monitored by MIT Police Department. 
2. Activation of a panic button at a security desk shall transmit an alarm signal to the MIT 


Police and shall also activate a camera view at the MIT Police dispatch office that shows 
the area in front of the security desk. 


Refer to Thematic Folder T20 - Campus Safety and Security Services for MIT standard models 
and manufacturers.  


2.7 Residence Security Door Hardware 


Door Release Buttons:  Install in the following locations: 


1. Security Desks:  One door release button shall provide momentary unlock on the main 
entry doors.  A separate door release button shall provide momentary unlock on the main 
entry doors and shall activate the automate door opener.   [Remote entry doors equipped 
with a video intercom door station shall already have on-board momentary release 
buttons on the audio visual master station located at the security desk.]. 


2. Only install on doors with a Video Intercom door station. 


Automatic Door Openers: Install in the following locations: 


1. Entry doors for one of each type of room in each Residency Hall (undergraduate singles, 
doubles, triples, quad, and suites, and graduate apartments) to provide enhanced 
accessibility to residence. All automatic door openers installed on doors that are also 
equipped with access control shall be interfaced with the access control system to provide 
the following functionality:  The in-bound paddle shall be disabled when the door is in a 
locked state.  On valid admit where a card holder is flagged as ADA the access control 
system shall automatically activate the automatic door opener.  In all vestibules equipped 
with access control an auto door openers having interior and exterior door sets, the 
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exterior set shall be latching passage doors with automatic door openers allowing free 
ingress.  The interior set shall be equipped with automatic door openers interfaced with 
access control to provide the functionality outlined above. 


2. On Lobby entrances or locations with both interior and exterior doors, residents should be 
allowed to enter through the exterior door using the handicap access button without 
tapping a card, but must tap a VALID ID card to activate the card access sensor on 
interior doors.  


Key Control: 


1. Key Type:  Arrow restricted 3C keyway.  7 pin interchangeable core / key.  Refer to 
Appendix A: LOCKS for additional information.  


2. Residences: 


a. Housing uses their own key system in entry and student use spaces. 
b. MIT Housing will provide cores for housing locks.  


3. Dining: 


a. Uses the Best Interchangeable Core System. 
b. Applies to all dining doors on campus.  
c. MIT Dining will provide cores for dining spaces. 


4. Mechanical, Electrical, and IS&T Related Spaces: 


a. Preferred Manufacturer: Schlage. 
b. Coordinate with additional MIT Access Control, IS&T, and Mechanical Room 


requirements.  


2.8 Residence Lobby Security Desks 


Desk Design: 


1. Desk heights shall allow for an unobstructed view of entry points, lobby areas, and 
guests, even while sitting. 


2. Design shall include lockable key storage drawers to facilitate lock-out key procedures.  
3. Desk space shall allow for the installation of video monitors (see below), a desktop 


computer or laptop with docking station, keyboard, mouse, analog or VOIP phones, and 
the Audio Visual Intercom Master Station.  


4. Space under the security desk can be used for installation of the desktop computer, and 
proper ventilation and adequate leg room need to be incorporated into the design.  
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Video Monitors: 


1. Allow for the installation of two 27 inch diagonal video monitors that cannot be viewed 
by guests at the desk or personnel in the lobby area. 


2. Monitor area should be easily viewed from sitting or standing position.  


Power and Connectivity: 


1. Three double port power outlets for 120W power connectivity of equipment and 
computers. 


2. Three Ethernet outlets for use of computer and VOIP phones. 
3. One analog phone line for installation of security phone line.  


Alarm System: 


1. Ability to install panic button and remote door release buttons under the desktop. 
2. Desk space for installation of Audio Visual Intercom Master Station.  


Point of Contact:  Security Operations Manager at (617) 324-6407. 
 


3.  RESIDENCE KITCHEN CASEWORK DESIGN 


STANDARDS  


3.1 Performance Requirements 


Loading:  Housing cabinets, countertops and related casework shall withstand the effects of the 
following uniformly applied gravity loads and stresses without permanent deformation, excessive 
deflection, or binding of drawers or doors:  


1. Base Cabinets: 500 pounds per foot. 
2. Work Surfaces:  160 pounds per foot. 
3. Shelving: 40 pounds per foot. 


Quality Standards:  Interior architectural woodwork shall comply with Architectural Woodwork 
Standards (AWS) by the Architectural Woodwork Institute (AWI), Architectural Woodwork 
Manufacturers Association of Canada (AWMAC), and Woodwork Institute (WI).  AWS 
standards apply to project specifications, construction, finishing, installation, and as indicated.  


1. Grade: As specified. 


3.2 Construction 


Dimensions:  In accordance with AWS and as shown on the drawings. 
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Wood Cabinets: 


1. AWS Grade: Premium. 
2. AWS Construction Type:  Type A construction, Style 12 overlay, flush.  
3. Cabinet Bodies and Shelves:  Hardwood veneer plywood with veneer core. 
4. Cabinet Doors: Hardwood veneer plywood with particleboard core. 
5. Exposed Surfaces: 


a. AWS Grade: Premium. 
b. Wood Species and Cut for Exposed Surfaces: Hard Maple, Select White 


(sapwood), clear, AA grade, plain sliced and sawn. 
c. Grain Direction: Vertical at veneer panels.  Horizontal at solid wood drawer 


faces. 
d. Matching of Veneer Leaves:  Slip match. 
e. Veneer Matching within Panel Faces: Balance Match. 


6. Semi-Exposed Surfaces: 


a. AWS Grade: Premium. 
b. Surfaces other than Drawer Bodies:  Plain sliced solid maple, shop finished. 
c. Drawer Sides and Backs: 5/8 inch solid clear maple lumber with dovetail joints, 


shop finished. 
d. Drawer Bottoms:  Hardwood plywood, fully captured, shop finished. 
e. Edge Banding: Solid wood of same species as face veneer, minimum 1/8 inch 


thick. 


Laminate Clad Cabinets: 


1. AWS Grade: Custom with backer sheet to balance. 
2. Edge Banding: Solid wood of same species as face veneer, minimum 1/8 inch thick. 


Laminate Clad Countertops: 


1. AWS Grade: Custom with backer sheet to balance. 
2. Material and Finish: Match interior standing and running trim with transparent finish. 
3. Backsplash:  Solid wood in profile indicated on the drawings.  
4. Edge Banding: Solid wood in profile indicated on the drawings. 


Interior Standing and Running Trim with Transparent Finish: 


1. AWS Grade: Premium. 
2. Material:  Solid hardwood. 
3. Wood Species and Cut for Exposed Surfaces: Hard Maple, Select White (sapwood), 
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clear, AA grade, plain sliced and sawn. 


Interior Standing and Running Trim with Opaque Finish: 


1. AWS Grade: Premium. 
2. Material:  Solid hardwood. 
3. Wood Species and Cut for Exposed Surfaces: Clear, non-finger jointed poplar. 


Wood Rails at Door Side-lites with Transparent Finish: 


1. AWS Grade: Premium. 
2. Material:  Solid hardwood. 
3. Wood Species and Cut for Exposed Surfaces: Yellow birch, clear, AA grade, plain sliced 


and sawn. 


Shop Finishing: 


1. AWS Grade Samples: Provide finishes in same grade as items to be installed. 
2. Preparation for Finishing:  Comply with referenced quality standard for sanding, filling, 


countersunk fasteners, sealing concealed surfaces, and similar preparation and 
construction. 


3. Back prime with one coat of sealer to concealed surfaces. 
4. Transparent Finish System: 


a. AWS Finish System:  5, Conversion Varnish. 
b. Sheen:  Satin, 30-50 gloss units. 
c. Opaque Finish:  Field finished in accordance with Division 09, painting. 


3.3 Products 


Medium Density Fiberboard (MDF): 


1. Manufacturer: Medex, moisture resistant panels, by Sierra Pine or approved equal. 


Medium Density Particleboard: 


1. Manufacturer: Sky Blend Particleboard, by Roseburg or approved equal. 


Solid Surfacing:  


1. Material: Solid polymer sheet.  
2. Manufacturer: Corian Surfaces by DuPont, no substitutions.  
3. Thickness: minimum 1/2 inch. 
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4. Application:  Typical material for countertops. 


High Pressure Decorative Laminate:  To ANSI/NEMA LD23 and as follows: 


1. Laminated Countertops and Wall Mounted Shelving: General Purpose, Grade HGS, 
0.0482 inch nominal thickness.   


2. Cabinets and Casework: Vertical Surface, Grade VGS, 0.0282 inch nominal thickness.  
3. Melamine is not permitted for cabinet interiors, shelving, or other exposed or semi-


exposed surfaces. 


Drawer Slides: 


1. Typical:  Accuride 3832EC, 100 pound rated, soft closing, full extension, bright 
electroplate zinc finish.   


2. Pullout Accessible Counters: Accuride 7434, 100 pound rated, 1.0 inch over travels, 
bright electroplate zinc finish.  


3. Trash Pullouts:  Accuride 4034, 150 pound rated, 1.5 inch over travel, bright electroplate 
zinc finish. 


4. Adjustable Shelf Supports:  Clear plastic support with steel pin, Richelieu #34004011 or 
approved equal to meet loading requirements above. 
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APPENDIX A:  LOCKS 


Refer to http://www.lockingsystems.com/DownLoad%20PDFs/Arrow-Q-Series-Lever-Lock.pdf  
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APPENDIX B:  MAILBOXES 


Refer to https://www.bommer.com/ps/catalogs/BommerPSCatalog.pdf   
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UNDERGRADUATE HOUSING AT MIT 


MIT’s approach to learning is guided by the understanding that one learns best by 
doing, and then by sharing what they learn with others.1 The residence halls are 
anchored in this mission, and are places where peer-to-peer relations, student-faculty 
engagement, and student-staff interaction have a profound effect on student 
development. 


As MIT looks to its future, we embrace the importance of residential living 
communities to our educational model. Several students, faculty, and staff have 
developed the architectural principles herein (Appendix A: group charge), imagining 
undergraduate residential halls that are warm and inviting places where students learn 
together, socialize, and develop lifelong friendships. 


A unique aspect of MIT’s residential system is its commitment to shared governance as 
a means of strengthening students’ involvement in campus life, developing positive 
relations with faculty and administrators, furthering their skills and knowledge, and 
promoting peer-to-peer interaction. Faculty-student engagement in residential life is a 
high-impact educational practice that has been well established. The 2004 National 
Study of Living Learning Programs surveyed more than 24,000 students on 34 
American campuses, with a follow-up study in 2007, and identified attributes that 
contribute most to students’ growth, well-being, and sense of belonging: faculty 
involvement (usually in the form of teaching or advising), an emphasis on study groups 
in residence, peer engagement in community service activities, residence-based 
advising, recreational programs, social outings and events, cultural and intellectual 
programming, and team-building. 2 


MIT’s residential living communities complement students’ academic life, offering 
unique opportunities for learning and leadership. MIT students are actively involved in 
every aspect of dorm life and engage in residence hall governance, the room 
                                                        


1	  Institute-‐wide	  Task	  Force	  on	  the	  Future	  of	  MIT	  Education	  Preliminary	  Report.	  Rep.	  
Massachusetts	  Institute	  of	  Technology,	  21	  Nov.	  2013.	  Web.	  Appendix	  5	  of	  the	  Final	  Report,	  p.23	  


2	  National	  Study	  of	  Living-‐Learning	  Programs.	  Rep.	  National	  Science	  Foundation,	  Association	  of	  
College	  and	  University	  Housing	  Officers	  International,	  ACPA:	  College	  Student	  Educators	  
International,	  and	  NASPA:	  Student	  Affairs	  Administrators	  in	  Higher	  Education	  (NASPA),	  2007.	  
Web.	  http://drum.lib.umd.edu/handle/1903/8392.	  
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assignment process, and community building. It is worth noting that the vast majority 
of MIT undergraduate students live in residence halls throughout their four years, and 
many stay in the same residence hall they lived in their first year on campus. These 
factors help make residence hall affiliation one of the strongest community bonds 
among undergraduates. 


A review of published student housing research, recent MIT student surveys and 
housing and dining studies, and input from students, faculty, and staff across MIT have 
informed these recommendations.3 


 


I. STUDENT SPACES 


The Cluster Concept 


The organizing principle of an MIT residence hall is a cluster of approximately 30 
students and one graduate residence tutor (GRT). Though minor fluctuation up or down is 
acceptable if design constraints make it necessary, ideally, the cluster size would be 30 
students. Each cluster would also have common space nearby.  


The Critical Path 


The path each student takes from the entrance to his or her room is that student’s “critical 
path.” How they travel through a building helps them interact with others and their 
environment. Ideally each resident’s path would lead them past community-building 
spaces and through hallways bustling with activity: students engaged in cooking, music 
and dance rehearsals, projects under development, meetings, workouts, and games. The 
spaces where such activities take place should be highly visible and easily accessible. 
Ultimately, the critical path encourages peer-to-peer interaction. 


Building Capacity 


MIT has a goal of adding 700 new beds to the undergraduate housing system; however, 
building one large residence hall for all 700 students is neither desirable nor in keeping 
with the importance of fostering personal ties and building community. 
                                                        


3	  Sources	  include	  the	  Housing	  Capacity	  Review	  (2015),	  Met	  Warehouse	  Schematic	  Design	  (2015),	  
MetX	  Student	  Advisory	  Group	  Report	  (2015),	  Department	  of	  Facilities	  MIT	  Residences	  Thematic	  
Folder	  (2016),	  Student	  Housing	  Advisory	  Council	  presentation	  to	  the	  DSL	  Visiting	  Committee	  
(2015),	  Student	  Housing	  Advisory	  Group	  focus	  sessions	  (2015-‐16),	  and	  recent	  student	  surveys.	  
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A review of literature on residence hall design indicated that high-rise configurations 
resulted in a perception of crowding and social density. Further, high-rise buildings 
negatively influenced patterns of interaction and sense of community, and increased 
feelings of isolation. Likewise residents reported being less satisfied with long corridors, 
which felt more crowded and led to development of fewer relationships.4 


A mix of long and short corridors in a “U-shape” or “double-tower” configuration would 
be optimal, with an ideal size of about 350 students, configured in smaller clusters of 
approximately 30. They would be supported by a faculty head of house, approximately 
12 GRTs, one area director (AD), and a house manager in addition to mechanics and 
custodians. In circumstances where there are more than 350 residents, an associate head 
of house may be added to the house team. 


Rooms and Sizes 


Research suggested that double rooms off a corridor were an ideal housing design for 
first-year student housing. This rooming type leads to increased contact among residents 
and relationship building.5 Students advising on the MetX project suggested that MIT 
should avoid triples as they “have a tendency to develop into a two versus one scenario.” 
MIT’s newer residence halls were built with fewer singles. In Maseeh, which opened in 
2011, 16% of the beds are singles, 64% are doubles, and 20% are triples and quads. In 
Simmons, which opened in 2002, 45% of the beds are singles and 55% are doubles.6 


Given the desire for a more efficient design, we recommend that new buildings have a 
target ratio of approximately 30-40% singles and the balance as doubles, allowing most 
(if not all) seniors to have a single and providing for accommodation needs. A mix of 
doubles and singles housing approximately 30 residents (and a GRT apartment) would 
form the residential cluster with approximately 10 single rooms and 10 double rooms per 
cluster. Floors should be organized horizontally, and residents should have access to all 
floors via stairways and ADA-compliant elevators. 


                                                        


4	  Blimling,	  Gregory	  S.	  Student	  Learning	  in	  College	  Residence	  Halls:	  What	  Works,	  What	  Doesn't,	  
and	  Why.	  1st	  ed.	  San	  Francisco:	  Jossey-‐Bass,	  2015.	  Print.	  p.	  181	  


5	  Blimling,	  Gregory	  S.	  Student	  Learning	  in	  College	  Residence	  Halls:	  What	  Works,	  What	  Doesn't,	  
and	  Why.	  1st	  ed.	  San	  Francisco:	  Jossey-‐Bass,	  2015.	  Print.	  	  


6	  MetX	  Student	  Advisory	  Group	  Report.	  Cambridge,	  MA:	  Massachusetts	  Institute	  of	  Technology.	  
Unpublished.	  p.	  7	  
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The below rooming types and square footage recommendations were guided by a review 
of the literature, the 2015 Met Warehouse Preliminary Design Study, the 2015 MIT 
Undergraduate Housing Capacity Review, and the 2016 MIT Department of Facilities 
Thematic Recommendations for Residence Halls. The 2015 Housing Capacity Review 
proposes minimum size and ranges for each room type based on Massachusetts sanitary 
code and MIT’s housing needs and practices. 


State Code   Housing Study Guidelines Proposed Program 
Design  


Single   80-119  square feet 80-149 square feet  90 square feet (min.) 


Doubles 120-179  150-224   180 square feet (min.) 


Triples  180-239  225-299   270 square feet 
(min.)* 


Quads  240-299  300-443   360 square feet 
(min.)* 


*Triples and quads are not a preferred rooming type; however, if the architecture 
warrants a limited number of triples or quads, 90 square feet should be added per 
occupant. 


Furniture 


Standard residence hall furniture should be used, including XL twin beds (with loftable 
head- and footboards), wardrobes with drawers and a mirror, dressers incorporating three 
or five drawers, and 4’ and 6’ bookshelves, all in oak finish. A couple of desk size 
options should be made available to suit residents’ preferences. All desks should be in 
oak finish, with multiple drawers, loft bookshelf, and drawer pedestal. The desk chair is a 
Sauder upholstered armless chair. 


Residents should have the flexibility to disassemble and reconfigure some of the standard 
furniture. Also the building should have sufficient lockable storage space to hold unused 
or unwanted furniture during the school year.  


Specifications call for much of the furniture to be on casters. However student feedback 
suggested that wheeled furniture may pose a hazard in certain circumstances, and wheel-
less furniture can be moved with only a little more difficulty. This matter bears additional 
discussion as project development gets underway. 
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Bathrooms 


All bathrooms will be compliant with local, state, and federal guidelines on handicap and 
gender accessibility. They will also be accessible directly by the hallways to allow for 
ease in maintenance and cleaning. Ideally, each cluster will have three bathrooms to 
allow for gendering based on the cluster’s preference. Standard fixtures consists of a 
water closet (toilet), lavatories (sinks), and showers. Urinals are not to be used. The 
student-to-toilet ratio should be 1:6 in new residence halls. This is the Massachusetts 
code minimum for women, and better than the code minimum for men. 


Bathrooms should allow for maximum privacy with lockable floor-to-ceiling doors on 
toilets and showers that provide adequate privacy. There should be soap dispensers, hand 
dryers, adequate shelving, and power outlets near sinks. In shower areas, hooks should be 
installed to accommodate residents’ clothing and toiletries. If space is available, drying 
areas with a bench might be considered to enhance convenience and privacy. 


 


II. EATING AND FOOD 


Food and eating are fundamental to building a positive residential experience and are 
important to all students whether they live in dining dorms or cook-for-yourself 
communities. Dining spaces create opportunities for socialization such as meeting a 
professor over a meal, studying in a group while cooking, or hosting community 
gatherings and events. MIT’s 2015 Enrolled Student Survey showed: 


• 64% of students "agree" or "strongly agree" that "Meals are an important 
part of my residential experience." 


• 56% of students "agree" or "strongly agree" that "Eating meals together is 
important to members of my eating group." 


• 79% of students "agree" or "strongly agree" that "I have the opportunity to 
socialize with other students when I eat meals. 


How students eat in the context of their residential community generally falls into two 
categories: 


House Dining - There are five undergraduate residences with dining halls. These 
facilities each incorporate a full kitchen and dedicated dining room. Some dining rooms 
have removable furniture, which allows those spaces to be used in other community 
building activities. All students who live in residences with dining halls are required to be 
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on an MIT dining plan. Since its introduction in 2011, participation in the dining plan has 
grown significantly. 


Cook-for-Yourself - As the name suggests, students who choose to cook for themselves 
prepare their own meals in kitchens spread throughout residences without dining halls. 
Kitchens help foster community, are used as social spaces, and promote healthy living 
and self-reliance. In recent surveys, more than half of new students report they like to 
cook often or sometimes, and nearly one third would like to learn how to cook.7 


Deciding whether a new residence hall should have a dining hall or be a cook-for-
yourself community is outside the scope of this document. The design of spaces where 
students eat should be considered and ultimately tailored to each community’s needs. 


Dining Halls 


A dining hall should incorporate a full commercial kitchen and seating for up to 75% of 
the building’s total residential population, with additional space considerations for 
students from cook-for-yourself communities who are on dining plans. The space should 
be partitionable into smaller spaces suitable for 30-40 people, which could be used for 
meals shared by affinity groups or student organizations. Furniture should not be fixed to 
the floor, allowing students to reconfigure the space and enable social and academic 
interactions. The furniture should be removable and stackable to allow the dining hall to 
double as community-building space suitable for events. 


Dining halls should have separate exterior entrances to simplify access for non-resident 
and faculty diners, and for functions hosted by the community. Adequate gender-
inclusive restrooms should be located near the dining hall and accessible to all diners 
without a card swipe. 


Kitchens 


The 2016 MetX Student Advisory Group noted that kitchens were an important part of the 
residence hall living experience. All new residence halls—both dining and cook-for-
yourself—should have kitchens that incorporate a four-burner cooktop, oven, microwave, 
large refrigerator with a sizeable freezer, and dishwasher. Each should have ample 
counter space for ingredient preparation, and numerous cabinets for storing food, utensils, 


                                                        


7	  Division	  of	  Student	  Life.	  Class	  of	  2019	  Freshman	  Housing	  Survey	  and	  Class	  of	  2020	  Freshmen	  
Housing	  Survey.	  Cambridge,	  MA:	  Massachusetts	  Institute	  of	  Technology.	  Unpublished.	  
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and small appliances. Kitchens should also incorporate nearby seating for groups of 8-10 
people. 


The ratio of kitchens to clusters should be different for dining dorms and cook-for-
yourself communities. For a dining dorm, there should be a minimum of one kitchen for 
every 50 students; alternatively, three clusters could share an expanded kitchen with two 
cooktops, ovens, and large refrigerators. This ratio is similar to current campus dining 
dorms. 


In cook-for-yourself dorms, there should be kitchens with a minimum ratio of one 
cooktop, oven, microwave, and large refrigerator for approximately 10 students. This 
could be designed as multiple smaller kitchens with one cooktop, oven, microwave, and 
refrigerator, or fewer larger kitchens with multiple cooktops, ovens, microwaves, and 
refrigerators. This is in keeping with the design of existing cook-for-yourself 
communities. 


Additionally both dining and cook-for-yourself communities ideally would have “country 
kitchens” that can be used as a teaching kitchen, and a place to cook with friends and to 
share meals. These facilities would incorporate multiple full kitchens with the same 
complement of appliances and as much preparation and storage space as cluster kitchens. 
Adjacent to the kitchens would be seating for up to 50 people, which could be a multi-
purpose space. The furniture in this space would also be movable and stackable, to allow 
the space to be used in other capacities. 


All kitchens should be easy to clean, incorporate floor drains, and have durable 
appliances that can stand up to frequent use.  


Teaching and Shared Dining Kitchen Concepts 


In light of students’ desire to learn how to cook, where “country kitchens” are used in 
both dining and cook-for-yourself communities for this purpose, local chefs could be 
commissioned to teach a range of classes, from safe food-handling techniques, to basic 
food preparation, to advanced cooking methods. 


Also we encourage architects to investigate an approach to dining halls at the California 
Institute of Technology (Caltech) which features a central kitchen shared by four 
residence halls. The kitchen prepares meals which are shared through serveries to four 
separate dining rooms, one in each residence hall. Such an approach would be in 
keeping with MIT’s sustainability efforts, and allow for multiple communities to bond 
over shared meals while maintaining their own distinctiveness. 
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III. SHARED SPACES 


Entryways – Building entrances should be situated conveniently in relation to the 
campus and in context to the building’s overall design. Entryway common areas should 
also accommodate large numbers of residents, be suitable for families during move-in 
and move-out, and allow easy access to and egress from the building.  


While security is a necessity for each residence hall, the security desk should not 
dominate the entryway. Instead, the entryway should be both welcoming and 
representative of the community’s culture. 


A student worker desk separate from the security desk should be situated near the 
entrance, adjacent to the mailboxes. Student workers should have ample space for storing 
packages, small appliances (e.g., vacuum cleaners, sewing machines, irons), DVDs, video 
games, and other amenities. They would also be responsible for distributing mail to 
mailboxes.  


Community-Building Space - The 2016 Department of Facilities MIT Residence 
Thematic Folder notes “all Houses should include space for music practice, a game room, 
floor lounges for study and TV/movie watching, multiple meeting/study rooms, 
exercise/activity space, bicycle storage, large event/dining space, and community 
kitchens/efficiencies.” 


An increasing number of students are athletes, artists, or musicians, with more than a 
quarter of recent incoming undergraduate classes identifying as engaging in a range  of 
these activities. While it is recognized that some rooms should be “hard-coded” single-
function rooms (such as art studios, music rehearsal rooms, and gyms), the majority of 
community-building spaces should be flexible enough to support a wide variety of 
activities, from social gatherings to academic sessions—such as recitations, tutoring, and 
mentoring sessions—to private meetings. Many of these spaces should be available by 
reservation only, while some should be open to any residents for spontaneous use. It 
should be noted that while flexibility is ideal, the ventilation, power, and AV 
requirements for some of the aforementioned functions may not be interchangeable. 


Whiteboards should be available in all community-building spaces, hallways, and other 
strategic locations where students congregate. Where necessary, glass walls will help 
increase visibility into the spaces, and provide writing surfaces.  


Additionally each cluster should have its own lounge for informal social gatherings and 
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shared academic work in addition to the gathering space adjacent to the kitchen. These 
spaces should not have doors (where practical) to communicate a sense of the activities 
going on inside as students travel along their critical paths. 


Per the 2016 Met Warehouse Schematic Design Study, the average undergraduate housing 
common space is 52 square feet. In keeping with the existing average, on a per-student 
basis, community building space should account for approximately 45-50 square feet per 
resident. 


Project Spaces - The 2015 Final Report on the Institute-wide Taskforce on the Future of 
MIT Education calls for a system of makerspaces that will help to hold “our educational 
principles and values steady given an anchor in experiential learning and practical arts.” 
The report notes, “Makerspaces are places for communities of people who have a passion 
for making things, and who want to share that passion by making with others.”8 


Given their community focus, makerspaces in residence halls could be ideal and should 
be integrated into a building design, reinforcing the mens et manus ethos. That said, 
makerspaces will add to the planning schedule and project costs given the need for space 
and ventilation; hence, the design should be relatively simple. A makerspace in the 
residence hall should have an appropriate scope that would not require dedicated on-site 
personnel to oversee the safety and maintenance or to provide training. Consideration 
should be given to security and access for residents and non-residents, and the types of 
equipment in the space to ensure good air quality and overall student safety. For more 
complex tools or for training, MIT’s Mobius App is available to help the students gain 
access to other campus makerspaces. The new Victor and William Fung makerspace in 
the Metropolitan Warehouse will be one of these options. Typical makerspace should be 
large and well lit with high ceilings and appropriate ventilation. The spaces would 
accommodate numerous workbenches, and lockable storage of various sizes for storing 
hand tools, materials, and work in progress. 


Makerspace should be designed to get dirty—imagine paint-splatters and use marks on 
the floors, walls, and benches—but be very easy to clean. And, since such space usually 
generates significant noise, dust, and fumes, it should be situated away from living 
spaces. Project work, however, is not restricted to just a fixed makerspace. A flexible 
approach to community-building space should allow students to do projects in multiple 
locations around the building.  
                                                        


8	  Institute-‐wide	  Task	  Force	  on	  the	  Future	  of	  MIT	  Education	  Preliminary	  Report.	  Rep.	  
Massachusetts	  Institute	  of	  Technology,	  21	  Nov.	  2013.	  Web.	  Appendix	  5	  of	  the	  Final	  Report,	  p.38	  
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Approximately 25-30% of total makerspace square footage should be counted as 
community-building space. 


Pathways and Corridors - The act of getting from one place to another in a residence 
hall should be an educational experience for students, utilizing all aspects of the structure 
and environment. The 2016 MetX Student Advisory Group noted, for example, that 
location of the stairwells can “improve the flow of people through the building and help 
to increase the usage of the central common areas and thus a larger sense of community 
in the dormitory.” In this example, utilizing automatic fire doors would allow egress 
stairwells to remain open and be more inviting. This would extend the stairs’ value 
beyond simple utility and encourage socialization among floors. Even the corridors and 
floors can offer work and hangout space given comfortable carpeting, furniture, and other 
amenities. 


Exterior Spaces – Like other community-building spaces, exterior space should be 
flexible and useable all year, even in winter. For example, students like to grill in the 
BBQ pits in winter, but care must be taken to ensure grills comply with code 
requirements for outdoor flames, and that residents using the exterior spaces do not track 
the weather in with them. Installation of metal gratings over catch-basins that allow 
residents to shake off rain, snow, and mud from their clothing and boots by doors leading 
to exterior spaces is advisable. 


One large, well-positioned exterior courtyard is preferred over multiple small, disjointed 
areas. The courtyard should be closed to passersby, but with a gate that can be opened in 
a way that allows the community to host outdoor events safely and securely. 


Some landscaping and permanent fixtures (such as grills) should be incorporated, but 
pushed to the margins of the space, leaving the majority open for flexible use. When 
situating the courtyard in the context of the building itself, the designers should be 
mindful of weather patterns (e.g., where does the sun rise and set), and the building’s 
effect on wind in particular. Other communities’ exterior spaces are positioned in a way 
that makes them very windy under certain conditions, which should be avoided.  


Laundry - The 2016 MetX Student Advisory Group Report states, “Many of the 
dormitory presidents that we spoke with told us that, at ratios of approximately 30 
students per washer, the laundry systems present in residence halls now is inadequate for 
the needs of students.” They recommend that the laundry facilities be in a convenient 
location, but far enough away to minimize disturbing residents with noises and odors. 


Laundry facilities should be well lit with an adequate number of machines, at a ratio of 
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about one washer and dryer per 20 residents. The laundry room doors should be 
automatic or operated by push-button, allowing residents to open the door without 
dropping their laundry. 


The laundry rooms should incorporate floor drains, a slop sink, folding tables, and space 
for ironing clothes. To prevent neglected loads of laundry from taking up washers or 
dryers, laundry rooms should include cubby holes or baskets. Loads of laundry that have 
been forgotten can be loaded into these storage areas, freeing up the machine for others to 
use. 


Flooring – Carpeting is suitable for corridors, common areas, and some community-
building spaces. The selected carpet should be durable, but soft enough for bare feet and 
comfortable to sit on. Wall-to-wall carpeting should be avoided in residents’ rooms to 
prevent against particulate contamination leading to allergic reactions.  


Walls and Lighting – Walls in multi-use and academic areas should have whiteboards or 
glass panels that allow users to write in marker during meetings. 


The building design should incorporate large windows in key places to allow for copious 
natural light to get deep into the building. All lightbulbs should be energy efficient and 
easy to change. As much as possible, lights in student rooms, common spaces, and 
community-building spaces should be locally controllable with dimmer switches to 
permit flexible use. For the sake of sustainability, they may also be put on timers or 
motion detectors but should not be controlled by remote or secured systems that require 
disturbing house team members to use. 


Other Utilities – Technology design should be included early in the building design 
process to ensure the proper configuration of the network and power infrastructure 
needed to support all specified, technology-enabled systems. Amenities such as flat panel 
displays, AV systems in community-building space, online room reservation systems, 
room signage displays, keyless locking systems, and perimeter security requirements 
should be established up front to ensure proper design of physical requirements (e.g., 
wiring chaseways) and hardware requirements (e.g., network cabling, Wi-Fi 
transmitters). Also any building systems that require network access (e.g., HVAC, 
plumbing) should be incorporated in the technology design as early as possible. 


At minimum the pillow-to-port ratio should be 1:1, but higher is better in the event that a 
student’s Ethernet connection is malfunctioning. The WIFI signal should be strong and 
even throughout the building. Additionally, care must be taken to ensure consistent and 
strong cellular reception in the building to accommodate the multitude of mobile devices 
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used by residents. 


Power outlets should be plentiful in all rooms. In larger community-building spaces, 
jacks should be built into floors to allow for the setup of AV systems for events. Power 
backups should also be incorporated to ensure continuous operation of critical building 
systems and emergency lighting during outages. 


Sustainability – MIT aspires to create sustainable, high-performance buildings and 
responsible site strategies. All new construction and renovation projects should comply 
with the “Sustainable Design Standards” section of The MIT Building Systems Design 
Handbook. These standards require all new construction and major renovation projects to 
earn the US Green Building Council’s Leadership in Energy and Environmental Design 
(LEED) gold certification, version 4. Partial renovation and limited-scope projects are 
also encouraged to pursue LEED certification in the commercial interiors program, 
version 4. 


In addition to these standards, each project team should evaluate and implement project 
and site-specific sustainability strategies to address the following sustainable design 
principles: 


• Energy Efficiency  


o Provide a project environmental impact statement that will include a 
feasibility analysis of renewable energy potential for this project and an 
assessment of this project’s anticipated greenhouse gas emissions impact. 


o Evaluate passive and active design strategies to optimize energy 
efficiency, including but not limited to design options for building 
massing, building envelope systems, natural and mechanical ventilation 
strategies, heating and cooling systems, daylighting, and lighting design. 


o Coordinate the project’s measurement and verification strategy with 
Campus Construction’s Systems Performance and Turnover Group, and 
Systems Engineering Group. 


• Water Use Reduction  


o Exceed the LEED prerequisite baseline for interior water use 
reduction (>20% reduction). 


o Provide a feasibility study of innovative ways to reduce, track, manage, 
and reuse water on site. 
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o Evaluate integrated landscape and stormwater strategies for their 
environmental and human health impacts. 


• Waste Management  


o Consider site and building design strategies to optimize materials flow and 
reduce waste streams. 


o Comply with the LEED MR credit for construction and demolition waste 
management (75% diversion or <2.5 lbs. of waste per square foot of floor 
area). 


o Coordinate with MIT’s Office of Sustainability to consider how the 
building design can support zero-waste behavior by occupants. 


o Incorporate secondary waste utilization methods for kitchen and dining 
hall waste. 


• Healthy Indoor Environment  


o Comply with the LEED MR credit for building life-cycle impact reduction 
as a tool to optimize the environmental performance of products and 
materials specified for the building project. 


o Document the “green cleaning” program that will be used in the building, 
including products and protocols. 


o For projects with dining facilities, coordinate with MIT’s Office of 
Sustainability to explore a sustainable approach to the design of food 
systems on campus. 


• Occupant Engagement and Learning  


o Conduct a study of occupant behavior in existing residence halls in order 
to inform strategies for energy-efficient design in new buildings. 


o Include an interactive system to make building performance data 
accessible to building occupants in order to encourage energy-efficient 
behaviors. 


o Coordinate with MIT’s Office of Sustainability to explore how the 
building can be designed as a “living lab” with educational opportunities 
for building occupants and visitors. 


While striving to meet these goals, new residences should include air conditioning with 
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zoned temperature controls. Students currently install or jury-rig portable and window-
unit air conditioners in their rooms, which have a significant impact on the environment 
and are notoriously inefficient. There is significant subjective data on the prevalence of 
window AC units in residence halls that suggests widespread use across campus. With 
central air, the need for window AC units is negated, and the net decrease in energy usage 
and various types of pollution would likely offset the environmental impact of a full 
HVAC system. This would also allow buildings to be used for summer conferences. The 
design should include passive energy reduction techniques, such as windows set into 
deeper walls to shield the interior from direct rays during the hottest part of the day. 


Beyond environmental controls, buildings should have facilities for other 
environmentally friendly pursuits, which influence student well-being as well as 
sustainability goals. These may include gardening, green roofs, and bee- and bat-keeping. 


 


V. RESIDENTIAL STAFF LIVING SPACES 
Based on historical practice and program needs, the 2016 Department of Facilities 
Design Standards recommends that each undergraduate residential hall has space for the 
faculty head of house, area directors (ADs), visiting scholars, and GRTs. Some houses 
also have resident-peer mentors (RPMs) who would reside in singles and live among 
their mentees. This document also recommends adding an associate head of house for 
communities larger than 350 residents. 


Average head of house accommodations should be 1,600 - 2,000 square feet, 
incorporating three bedrooms, two-and-a-half baths, a living room, dining room, kitchen, 
office, and laundry. Associate heads of house should be 800 - 1,200 square feet 
minimum, with two bedrooms, one-and-a-half to two baths, living room, dining room, 
kitchen, office, and laundry. Area directors and visiting scholars should be 550 - 700 
square feet minimum, incorporating two bedrooms, one bathroom, living/dining room, 
and kitchen. 


Each GRT apartment should be located in a student cluster, ensuring adequate oversight 
and community-building among residents. Their apartments should have 300 - 450 square 
feet minimum, one bedroom, one bathroom, living/dining room, and kitchen. It is 
important to note that GRTs often have families with small children. They also frequently 
cook and share meals with students in their cluster, so groups of up to 10 students should 
fit comfortably in the GRT’s apartment. 
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For instances when residential staff meet with groups of students and their apartment is 
either too small or not available, having a dedicated space designed to feel like a homely 
extension of the head of house, AD, or GRT apartment would be sensible. Because of the 
sensitive nature of their work with residents and the potential presence of young children 
in their apartments, it is recommended that the doors and walls in apartments and 
facilities for heads of house, ADs, and GRTs be sound-proofed.  


  


VI. SUPPORT STAFF SPACES 


The 2016 MIT Department of Facilities Design Standards note that facilities for support 
staff should include the following:  


1. Lobby security desk high enough to provide unobstructed views of entry 
points, lobby areas, and guests even while the security staff member is 
seated. The desk should not, however, dominate the entrance. The desk 
should include lockable storage drawers to facilitate lock-out key 
procedures. There should be space for installation of video monitors, a 
desktop computer or laptop with docking station, and analog or VOIP 
phones and AIPHONE video console. Space under the desk can be used 
for installation of a desktop computer, provided there is adequate leg 
room. 
 


2. Staff break rooms, which incorporate a microwave oven, room for a small 
dining table and chairs, a bathroom and possibly a shower, and lockers for 
storing personal belongings. 
 


3. For efficiency, the maintenance mechanic shop should service multiple 
residences in a zone system. The zone office can be outfitted with office 
and computer, workshop, supply and tools storage. 
 


4. Storage space for MIT residence hall furniture and cleaning supplies. 
Bicycle storage will comply with city ordinances, and be located 
convenient to the building’s main entrance. 
 


5. House manager’s office on the first floor, with space for meeting with 
students and a glass window on the lobby to be visible by residents. 
 


6. Area director’s office on the first floor, with space for meeting with 
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students. 
 


7. Flexible office space on the first floor for use primarily by Student Support 
Services, mental health staff, or MIT Medical. 
 


8. “Food bank” space as needed to ensure the availability of food during 
inclement weather or other emergencies. 


Appendix A - Group Charge 
The Architectural Principles for MIT Undergraduate Residences Group will develop a 
document that synthesizes information from various sources—including MIT reports and 
surveys, regulations, and industry standards—relating to ideals for academic, social, 
residential, and dining spaces in residence halls. This architectural principles document 
will inform pre-design of new residence halls at MIT. Other groups of students, faculty, 
and staff will review increasingly refined building designs later in the process of 
developing a new student residence.  


This group will consider ideal programming for new residence halls, including 
sustainable design, room types and mix, capacity, dining spaces, affinity housing, house 
team accommodations, social and academic spaces (such as art-making rooms, advising, 
and mentoring spaces), and administrative space to support residence hall operations. 
MIT has undertaken many studies in recent years to learn more about residence hall 
design and usage. The group will consider these findings, consult with campus 
stakeholders, and review student housing literature as a means of developing an 
architectural principles document that will inform the future design of residence halls at 
MIT. 
 
Group Membership 


• Suzy Nelson, Vice President and Dean for Student Life, Convener 
• Matthew D. Bauer, Director of Communications and Special Assistant to the 


Dean, DSL 
• Lilly Chin ’17, East Campus (Proxy for Isaac B. Grosof) 
• Dennis Collins, Director of Residential Life for Capital Renewal, Renovation, and 


Construction, DSL 
• Elizabeth Cox ’18, Baker House 
• Peter Cummings, Executive Director for Administration, DSL 
• Stephanie L. Eiler ’19, New House  
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• John Essigmann, PhD, William R. (1956) & Betsy P. Leitch Professor in 
Residence, Professor of Chemistry, Toxicology, and Biological Engineering, 
Head of House for Simmons Hall 


• Kathryn M. Farris ’17, Simmons Hall 
• Elizabeth Green, Senior Project Director for Assessment, DSL 
• Isaac B. Grosof ’17, Random Hall 
• Kim Haberlin, Senior Communications Officer, Chancellor’s Office  
• Jennifer Hapgood-White, Associate Director of Housing Assignments, DSL 
• Yuge Ji ’19, Simmons Hall 
• Clare Keenan ’18, New House (Proxy for Stephanie Eiler at first meeting) 
• Jag Patel ’97, Director of Special Projects, Chancellor’s Office 
• Allan E. Sadun ’17, East Campus 


 
END OF DOCUMENT 
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1.  CONCEPT 


The key to efficient restrooms that provide a positive experience for the user begins in the design 
phase.  The design team needs to focus on usage and volume as it relates to space allocation and 
resources, particularly with regard to reducing wait time at peak usage.  With high-volume 
restrooms, the supply and exhaust air should be designed to handle maximum occupancy / plus. 


Restrooms must be durable and easy to clean.  The trend in user behavior is a reluctance to touch 
surfaces in a restroom.  Due to this, we have moved towards providing battery-operated towel 
dispensers and allowing for space at the restroom door for a free-standing waste receptacle.  
Typical restrooms shall have a floor drain to handle overflow of water when there are plumbing 
issues, and a hose bib to facilitate cleaning.  Mop sinks must be located straight ahead from the 
custodial closet door, not around a corner. 


2.  FINISHES 


Flooring in restrooms should be a nonporous, hard surface, with as few grout lines or seams as is 
practical for the type of flooring. In cleaning restroom floors, grout cleaning is always the most 
difficult. From a safety and sustainability perspective, MIT does not use any type of caustic, acid 
grout cleaners. Custodial Services has recommended that epoxy grout always be used in 
restrooms on floors and walls, as it is not porous and can be cleaned more effectively.  Grout 
sealers are not needed for epoxy grout, and shall not be used. 


Sealed / glazed ceramic or terrazzo tile for flooring is preferred.  Light colors are strongly 
preferred.  Flooring that requires the application of floor finish is not acceptable.  Vinyl or 
linoleum are not acceptable.  Slip resistance of floor tile shall meet or exceed ADA recommended 
values. 


Walls should follow the same guidelines as floors – light colors, non porous, as few seams and 
grout lines as practical. Again, ceramic products are preferred and are serviceable. 


Toilet partitions and urinal screens should be made of a material that can be effectively cleaned 
with a minimum amount of labor. Phenolic partitions meet the criteria of cost effective cleaning.  
Stainless steel partitions are not acceptable, unless in an iconic architectural building where 
stainless steel is a better fit for the architecture (e.g. Kresge Auditorium). 


Countertops around sinks should also be made of material that can be cleaned cost-effectively.  
The major issue with sinks / countertops is the splashing of water onto the countertops. The water 
either stands idle or goes on the floor.  This may be a design / installation issue. Sinks need to be 
deep enough and faucets need to be designed to minimize splashing. The installer needs to make 
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sure the countertops are not installed with an angle toward the front of the countertop.  MIT's 
recommendation is to have a mock-up constructed and use the faucet / sink before purchase. 


Always install a waterproofing membrane in showers. 


3.  TOILET PARTITIONS AND TOILET ACCESSORIES  


3.1 Toilet Partitions and Urinal Screens 


Typical:  Floor-mounted overhead-braced solid HDPE with homogenous color throughout, 1 inch 
thick, Class A fire rating and passing NFPA 286 (room corner test); The Mosaic Collection color 
range by Scranton Products has been used frequently on campus.  Wall brackets shall be 
continuous at partitions, urinal screens and wraparound hinges.  Visual gaps shall be eliminated to 
ensure privacy. 


MIT Main Group Buildings Standards:  Stainless steel, floor-mounted overhead braced, 0.032 
inch thick stainless steel, AISI Number 4 satin finish, edge profile to block direct view into 
compartment. 


3.2 Paper Towel Dispensers 


Surface mounted paper towel dispensers are furnished by MIT for installation by the Contractor. 
Currently MIT is using GP EnMotion paper towels. Surface mounting allows for easier 
replacement of towels and replacement of a broken dispenser. In certain buildings there may be a 
preference for recessed roll towel dispensers which is acceptable. 


3.3 Hand Dryers 


Model HDR100#GY Surface-Mounted Clean Dry Hand Dryer by Toto USA. 


Model HDR101#WH Clean Dry High Speed Hand Dryer by Toto. 


Electric hand dryers may be considered for replacing paper towels or as a supplement in addition 
to paper towels, for those who do not want to use paper.  For Custodial, the cleaning of hand 
dryers is simple and not very time consuming.  There are a number of models on the market that 
control the issue water on the floor. Although water on the floor for hand dryers has never been a 
major problem at MIT, there is a perception the water blown of someone’s hand could make the 
floor slippery.  Noise level for those outside the restrooms is a real concern as many hand dryers 
produce sound levels of over 60dB. 


3.4 Soap Dispensers 


Surface-mounted GOJO FMX-12 Foam Soap Dispenser, Dove Gray, are furnished by MIT for 
installation by the Contractor. MIT is not in favor of countertop pump style soap dispensers. The 
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look is fine and they do save wall space, but changing soap cartridges under the counter can be a 
safety issue for MIT staff.  Many times the countertop is designed with a front panel that needs to 
be removed, or MIT staff need to lay on the floor to access the soap cartridge. Also there are 
times when the countertop pumps are installed too close to the sink and the sink drain, which 
leaves little room for the cartridge. 


3.5 Toilet Paper Dispensers 


Surface mounted GP Compact Vertical Dispensers for toilet paper are furnished by MIT for 
installation by the Contractor.  Currently MIT is using GP coreless toilet paper.  Dispensers come 
in two and four roll types, which should be coordinated with building occupancy and use. 


3.7 Toilet Seat Covers 


Custodial does not provide toilet seat covers.  Some user groups purchase their own, and 
Custodial installs.  If seat covers are used, there must be space for the dispenser. 


3.8 Grab Bars 


B-5806 Series by Bobrick, 1-1/4 inch diameter stainless steel grab bars with snap flange. 


3.9 Framed Mirrors 


B-290 Series by Bobrick, glass mirror with stainless steel angle frame. 


3.10 Sanitary Napkin Dispensers and Disposals 


B-47069C Series by Bobrick, ConturaSeries surface-mounted napkin/tampon vendor, free 
vending.  Dispensers are typically located in the restroom public area.  Disposals are located in 
the compartment. 


3.11 Toe Door Openers 


StepNpull. 


3.12 Shower Rods, Hooks, and Curtains 


B-207 by Bobrick, heavy-duty shower curtain rod with concealed mounting. 


B-204-3 by Bobrick, vinyl curtains with nickel-plated brass grommets every 6 inches. 


B-204-1 by Bobrick, stainless steel shower curtain hooks. 
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3.13 Shower Shelf and Hooks 


B-295 by Bobrick, stainless steel shelf, above sinks and below mirrors. 


B-6827 by Bobrick, surface-mounted hat and coat hook, satin-finish stainless steel. 


3.13 Baby Changing Stations 


Koala-Care, typically in handicap stalls, as applicable to anticipated building usage.  Plastic or 
stainless steel units shall be used.   


3.14 Hose Bibbs 


Hose bibbs are required in each restroom, typically located under the sink counter, but easily 
accessible. 


3.14 Electrical Outlets 


A ground-fault electrical outlet at counter level is required in each restroom. 


3.15 MIT Main Building Group Accessories 


Toilet Tissue Dispensers:  MIT furnished and contractor installed, roll type. 
 
Automatic Paper Towel Dispensers:  MIT furnished and contractor installed.  Recessed-mounted 
electric sensor activated, with local “D” cell power supply, for standard 8 inch rolls.  Georgia-
Pacific Professional, Atlanta GA, “enMotion” brand, Model 59466 with 24 gauge Type 304 
stainless steel cover, having vertical grain polish satin finish.   Provide with manufacturer’s 
optional AC power kit and 24 volt converter. 


Soap Dispensers:  MIT furnished and contractor installed: Surface mounted for viscous free 
flowing soaps, Hospec 6-B6. 


Soap Dishes: Surface mounted soap dish unit fabricated from type 304 stainless steel with satin 
polished finish. Shell and flange shall be drawn and beveled, one-piece, seamless construction. 


 1. A&J Model UX122. 
 2. ASI Model 7320. 
 3. Bobrick Model B680. 
 4. Bradley Model 9015. 
 
Grab Bars:  Stainless steel, minimum wall thickness 18 gage (Stub’s gage), with non-slip knurled, 
peened or striated surface; 1-1/4 inch diameter with polished ends and concealed mounting with 
snap-on flange. 


 1.  A&J Model UGPS2. 
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 2.  Bobrick series B-550x30. 
 3.  Bradley series 852-4. 
 
Mirrors:  Channel frame, one piece 1/2 by 1/2 by 1/2 inch type 430 stainless steel channel frame, 
with continuous integral stiffener on all sides.  Brushed satin exposed finish.  Mirror glass, 1/4 
inch thick glass, ASTM C 1048 complying with Class 1 clear, quality q3 glazing select, 
conforming to ANSI Z97.1, with Class 1, standard commercial quality, electro-copper back-
plating with a protective finish.  Mirror corrosion resistant backing shall have minimum 10 year 
warranty.  Mirror back shall be protected by full-size, shock-absorbing, water-resistant, non-
abrasive 1/8" (3-mm) thick polyethylene padding.  


 1.  A&J Model U711. 
 2. ASI Model 0620-B. 
 3.  Bobrick Model B-165. 
 4.  Bradley Model 781. 
 5.  Meek Model 1510. 
 
Towel Bars: Surface mounted 24 inches long with non-rotating 3/4 inch diameter bar, bright 
polished stainless steel. 


 1.  A&J Model UX132-24. 
 2.  ASI Model 9065-24B. 
 3.  Bobrick Model B-674-24. 
 4.  Bradley Model 9055-24. 
 
Robe Hooks:  Surface mounted satin finish 11 gage stainless steel single robe hook, projecting 
nominally 3-1/4 to 3-9/16 inches, with concealed mounting. 


 1.  A&J Model UB15. 
 2.  ASI Model 0751. 
 3.  Bobrick Model B-2116. 
 4.  Bradley Model 9119. 
 
Sanitary Napkin Disposal: Surface mounted feminine napkin disposal unit, fabricated of type 304 
stainless steel, with one piece cover. 


 1.  A&J, Model U591. 
 2.  ASI Model 0852. 
 3.  Bobrick Contura Series B-270. 
 4.  Bradley Model 4781-15. 
 
Shower Curtain Rods: 1-1/4 inch diameter, Stainless steel, minimum wall thickness 18 gage, with 
stainless steel 2-1/2 inch flange and concealed fasteners.  


 1.  A&J Model UX2-A - 2-1/2 inch flange. 
 2.  ASI Model 1204-2-1/2. 
 3.  Bobrick Model B-6047. 
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 4.  Bradley Model 9539. 
 
Shower Curtain and Hooks:  MIT furnished and contractor installed. 
 
Lavatory Shelf: Custodial shelf, stainless steel, 6 inches deep by 24 inches wide with 3/4 inch 
edge return. Mounting brackets, 16 gage welded to shelf. 


 1.  A&J Model U776. 
 2.  A.S.I. Model 0692-624. 
 3.  Bobrick Model B-296x24. 
 4.  Bradley Model 756. 
 
Accessory Locks: All locks shall be keyed alike. Provide four keys, for lockable accessories. 
  


4.  TOILET FIXTURES 


Refer to the Division 22 - Plumbing Specifications for the MIT Standard Specifications for toilet 
fixtures including the following: 


 Sinks, toilets and seats, urinals, flush valves, mop sinks, mop bases and faucets. 


 Prefabricated showers, with grab bars and fold-up seat at accessible units. 


 Water coolers and bottle filling stations. 


5.  TOILET ROOM MATERIALS 


For information, the following materials have been used on recent projects successfully.  The use 
of the particular items below is not mandatory. 


Floor Tile:  Unpolished 12x24 field tile, 6x12 cove base and trim including outcorners by 
American Olean. 


Wall Tile:  Empire 7x21 porcelain stone by Crossville Inc., full-height.  Include bullnosed tile and 
not metal transition strips. 


Vanity Countertops:  Zodiaq by DuPont. 


6.  INTEGRATED PEST MANAGEMENT 


Sewage is a common food source for roaches.  Prior to starting work in any bathroom a pest 
inspection of the space should be conducted by the pest management vendor, to control or 
eliminate any pest and to seal any pest access points in to the space.   
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After the work is concluded a follow up a pest inspection of the space should be conducted, by 
the pest management vendor to ensure all pest access points have been blocked in a lasting way 
with suitable materials, and that any repairs to pipes have been carried out. 


Focus for both inspections should be  


• Conditions of the pipes that support the bathroom (evaluate top and bottom for cracks) 


• Perimeter of the room 


• Duct access points between spaces  


• Floor drains 


• Closets and cabinets 


• Electrical systems 


• Dropped ceilings 


• Heating and cooling systems 


• Conditions of tiles and possible gaps between tiles and between tiles and wall mounted waste 
bins 


 


7.  TYPICAL ELEVATIONS AND DETAILS  


7.1 A-1 - Typical Vanity Plan 


7.2 A-2 - Typical Vanity Detail 


7.3 A-3 - Typical Accessory Heights 


7.4 A-4 - Typical Uni-Sex Restroom Elevations 


7.5 A-5 - Typical Men’s and Women’s Restroom Elevation 


Refer to the attached elevations and details for the items listed above. 
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1.0 GENERAL GUIDELINES AND STANDARDS


	 This	section	provides	design	intent	and	general	guidance,	reference	and	direction	for	the	effective	use
	 of	this	document.


	 1.1		 The	MIT	Building	Signage	Guideline	has	been	developed	to	provide	guidance	for
	 	 providing	functional,	flexible,	and	serviceable	interior	and	exterior	building-mounted	signage.	
	 	 The	purpose	of	this	standard	is	to	ensure	consistency	and	visual	effectiveness	of	all	exterior	and	
	 	 interior	signage	while	allowing	the	signage	design	to	complement	the	architectural	design	of	a	
	 	 particular	building.	


	 1.2		 These	standards	shall	be	used	as	a	reference	when	designing	and	providing	exterior	and	interior	
	 	 signs	in	MIT	buildings	and	spaces	including	new	buildings,	fully	renovated	buildings,	or	partially	
	 	 renovated	floor/s	of	a	building	as	directed	by	OCP/FIS.	Except	for	the	use	of	materials	and	
	 	 finishes	that	may	complement	the	architectural	design	of	a	particular	building	or	space,	
	 	 customized	signage	is	not	allowed.
 
	 1.3		 All	exterior	and	interior	signage	in	campus	buildings	and	spaces	must	conform	to	the	
	 	 requirements	of	the	Massachusetts	Architectural	Access	Board	(MAAB)	and	the	American	
	 	 National	Standards	Institute	(ANSI).	For	the	purposes	of	this	Standard,	all	references	to	ADA	
	 	 compliance	shall	include	compliance	with	MAA:	521	CMR	41:	Signage	and	ICC/ANSI	A117.1-
	 	 2003	and	compliance	with	the	2010	ADA	Standards	for	Accessible	Design.
 
 


	 References	to	these	standards	can	be	found	using	the	links	below:


 https://www.mass.gov/regulations/521-CMR-41-signage
 
 https://www.ada.gov/regs2010/2010ADAStandards/2010ADAStandards.pdf
 
	 Please	note	the	codes	above	are	updated	periodically.	The	Architect	of	Record	should	be	consulted
	 accordingly	for	confirmation	of	these	and	any	other	additional	construction	codes	or	building	codes
	 that	may	be	applicable	to	a	specific	project.	 	 	
   



https://www.mass.gov/regulations/521-CMR-41-signage 

https://www.ada.gov/regs2010/2010ADAStandards/2010ADAStandards.pdf 
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2.0 TYPOGRAPHY, BRAILLE, PICTOGRAMS AND MATERIALS/FINISHES


	 This	section	specifies	font	types,	braille	layout	standards,	pictograms	and	arrows,	and	material/finish
	 recommendations	for	all	signage	and	graphic	elements.


 2.1  Typography
  
	 	 To	maintain	a	consistent	image	and	to	ensure	compliance	with	local	and	federal
	 	 requirements,	designers	should	follow	ADA	Guidelines	and	MAAB	for	size	and	legibility
	 	 standards.	The	following	type	style	has	been	chosen	for	all	tactile	(raised)	text	on
  interior signage on campus – Titling Gothic FB Condensed Regular


  A. Titling Gothic FB Condensed Regular
   
   ABCDEFGHIJKLM


NOPQRSTUVWXYZ
abcdefghi jk lm
nopqrstuvwxyz
1234567890., /?&
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ABCDEFGH I J K LMNOPQRSTUVWXYZ
a b c d e f g h i j k l m n o p q r s t u vw x y z
1 2 3 4 5678 90. , / ?&


A B C D E F G H I J K L M N O P Q R ST U V W X Y Z
a b c d e f g h i j k l m n o p q r s t u v w x y z
1 2 3 4 5 67 8 9 0. , / ? &


ABCDEFGH I JKLMNOPQRSTUVWXYZ
abcde fg h i j k lmnopq r s t u vwx y z
1 234567890. , / ?&


ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghi jk lmnopqrstuvwxyz
1234567890. , /?&


	 2.2		 Typography:	Additional	Typefaces
 
	 	 Additional	weights	of	Titling	Gothic	may	be	used	on	supplementary	signage	and
  ancillary signs or graphics where ADA compliance is not a requirement.


  A. Titling Gothic FB Compressed Thin


  B. Titling Gothic FB Compressed Light


  C. Titling Gothic FB Compressed Regular


  D. Titling Gothic FB Compressed Medium
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  E. Titling Gothic FB Condensed Thin


  
  F. Titling Gothic FB Condensed Light


  
  
  G. Titling Gothic FB Condensed Regular


  
  
  H. Titling Gothic FB Condensed Standard


  
  
	 	 I.	 Titling	Gothic	FB	Condensed	Medium
  


  
  J. Titling Gothic FB Narrow Regular


  
  K. Titling Gothic FB Narrow Bold


ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefgh i j k lmnopqrstuvwxyz
1234567890. , /?&


ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz
1234567890.,/?&


ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz
1234567890.,/?&


ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefgh i jk lmnopqrstuvwxyz
1234567890., /?&


ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghi jk lmnopqrstuvwxyz
1234567890., /?&


ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz
1234567890., /?&


ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz
1234567890.,/?&
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 2.3 Typography: For Legacy Spaces Only


	 	 Note:	Used	for	Vinyl	Door	Lettering	and	Hand	Painted	Door	Lettering	Only.	See	section	2.4	and	
	 	 2.5	for	examples.	
  


  A. Romana BT (Regular) 
  
 


  B. Romana BT (Bold)


ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz
1234567890.,/?&


ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz
1234567890.,/?&
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	 2.4	 Vinyl	Door	Lettering:	For	Legacy	Spaces	Only


	 	 A.	 Specifications


	 	 	 Size:	 	 	 1”	/	1	¼”
   Material:  Vinyl  
   Type Style/Font: Romana
   Message:  TBD
	 	 	 Color:	 	 	 Black	/	White	/	Gold	-	Varies	by	Department


  B.  Example
 


	 2.5	 Hand	Painted	Door	Lettering:	For	Legacy	Spaces	Only


	 	 A.	 Specifications


	 	 	 Size:	 	 	 1”	/	1	¼”
   Material:  Paint
	 	 	 Type	Style/Font:	 Hand	Lettering	Font
   Message:  TBD
	 	 	 Color:	 	 	 Black	/	White	/	Gold


  B. Example
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	 2.6	 MIT	Braille	Standards	


	 	 This	section	specifies	requirements	for	room	signs.		All	room	signs	must	be	ADA	compliant,
	 	 including	Braille	II	specifications	and	adhere	to	installation	requirements.	ADA	room	signs	are
	 	 required	at	every	door	handle	into	a	space.


  A. Rules to Follow


	 	 	 1.	 When	there	is	a	capital	letter,	in	the	beginning	or	end	of	a	word,
	 	 	 	 you	must	use	a	“capital”	dot	to	indicate	this.
	 	 	 2.	 If	there	are	more	than	one	capital	letters,	you	must	use	two
	 	 	 	 “capital”	dots.
	 	 	 3.	 Your	must	use	the	“number”	indicator	before	writing	a	number.
	 	 	 4.	 If	there	is	a	letter	after	a	number,	you	must	use	the	“letter”
	 	 	 	 indicator	to	show	you	are	switching	from	numbers	to	letters	again.
	 	 	 5.	 You	do	not	need	a	second	“number”	indicator	after	a	dash.
  
  B. Examples


	 	 	 1.	 W16-103


	 	 	 2.		 5-407J


	 	 	 3.		 NW22-410EA
Examples:


Rules to Follow:


W16-103


number.


NW22-410EA


5-407J


Note: There is a 0 and a J in this room, which are the same symbol.  If the 


Examples:


Rules to Follow:


W16-103


number.


NW22-410EA


5-407J


Note: There is a 0 and a J in this room, which are the same symbol.  If the 


Examples:


Rules to Follow:


W16-103


number.


NW22-410EA


5-407J


Note: There is a 0 and a J in this room, which are the same symbol.  If the 
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 2.7 Pictograms and Arrows


	 	 The	following	pictograms	and	symbols	below	should	be	consistently
	 	 utilized	throughout	the	signage	system.	Customized	pictograms	are
  not allowed.
 


* Note: Combined Female/Male pictogram should only be used in 
   instances where a doorway leads to a shared hallway containing both 
   restroom types separately. In this case, each individual restroom 
   type should also receive a second sign (Female or Male) at the respective
   entry point. The ADA icon should be included when necessary.


WOMEN


INTERNATIONAL SYMBOL
OF ACCESSIBLITY


ELEVATORSTAIRS


ALL-GENDER RESTROOM


LACTATION ROOM SHOWER


ARROW ARROW VARIATIONS


MEN


CAFE / BEVERAGE


RESTAURANT


NO SMOKING


RESTROOM
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	 2.8		 Materials	and	Finishes	Standards	and	Recommendations


	 	 The	MIT	Interior	Signage	program	has	been	carefully	designed	to	maximize	legibility	while
	 	 allowing	the	use	of	materials	and	finishes	that	may	complement	the	architectural	design	of	a
	 	 particular	building	or	space.


	 	 The	Standard	scheme	utilizes	black	or	white	lettering	and	backgrounds	in	matte,	non-reflective
	 	 finishes.


	 	 Primary	messaging	utilizes	white	letters	on	a	black	background,	such	as	Room	numbering	or
	 	 Building	identification.


	 	 Secondary	messaging	utilizes	Black	lettering	on	a	white	background,	such	as	Room	naming,
  Pictograms, or other text content.


	 	 Additional	Materials	and	finishes	may	be	considered,	provided	the	lettering	and	backgrounds	
	 	 are	of	a	matte,	non-reflective	finish,	and	the	ADA	Guidelines	for	contrast	recommendations	are
	 	 followed.


Primary Messaging


Alternate Material Considerations (for reference only)


Standard Scheme (for reference only)


Stainless Steel on Black Black on Stainless Steel Brown on Light Wood


Black on Dark Wood Light Bronze on Dark Bronze Dark Bronze on Light Bronze


Secondary Messaging
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3.0	 ADA	Room	Identification	Signs


	 3.1	 	ADA	Room	Number	Identification	Signs


	 	 Interior	signs	must	comply	with	ADA	Accessibility	Guidelines	for	Buildings	and	Facilities
	 	 (ADAAG	-	4.30	Signage).	Note:	ADAAG	mounting	height	and	MAAB	mounting	heights	are
	 	 different.	MIT	complies	with	ADAAG	mounting	height	which	is	60”	above	floor	to	bottom	of
  braille.
 
	 	 A.		 Specifications,	Baseline	Scheme
  
	 	 	 Size:		 	 	 5	1/2”	x	5	5/8”
	 	 	 Material:		 	 Alum	J-Channel	and	Photopolymer	or	approved	equivalent,
	 	 	 	 	 	 Clear	P-95	non-glare	acrylic	or	equivalent
	 	 	 Type	Style/Font:		 Titling	Gothic	FB	Condensed	Regular	raised	1/32”
   Message:   Building Number, Room Number, and Room Name
	 	 	 Braille:		 	 	¼”	Grade	2	raised	1/32”
   Color:    Varies
	 	 	 Install:			 	 3M	VHB	Tape	and	silicone	as	required
	 	 	 Glass	Install:		 	 3M	VHB	Tape	and	silicone	as	required,	
           3M Dusted Crystal / Thin Plate backer 
	 	 	 Mounting	Height:		 5’	from	floor	to	top	of	sign


Baseline Scheme, Changeable


Baseline Scheme, Permanent


C onfere nce
Room


C onfere nce
Room


C onfe re nce
Room


C onfere nce
Room


C onfe re nce
Room


C onfe re nce
Room


W 1 6 - 0 0 8


C o n fe re n c e
Ro o m


C O N F E R E N C E
R O O M


C O N F E R E N C E
R O O M


C O N F E R E N C E
R O O M


C O N F E R E N C E
R O O M


C O N F E R E N C E
R O O M


C O N F E R E N C E
R O O M


C O N F E R E N C E
R O O M


W 1 6 - 0 0 8
Primary


Messaging


Primary
Messaging


Secondary
Messaging
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Typical Elevation (wall mounted and glass mounted)


60"
A.F.F.


9"
C L


Signage Program Datum line 
for installation of all signs, 
unless otherwise noted.


Note: See following pages for installation details.


ADA required
mounting zone
for tactile type


60"


48"
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  B. Examples


   1. Full ADA Sign with Holder, Changeable


 
 


W 1 6 - 0 0 82"
5/8"


1/4"


3/16"


3/16"


3/16"


3/8"


3 5/8"


5 5/8"


5 1/2"


Front View Isometric Views


Closed


Open


Baseline Scheme


Side View 
(wall mounted)


Side View 
(glass mounted)


Glass Backer option 1:
Opaque white vinyl.


Applied to 1st surface 
of the glass, directly 


behind the sign.


Glass Backer option 2:
1/16” thick thin plate 


to match Backer


Note: 
Match the size of 


Glass Backer to the sign


Set screw, concealed, color/finish 
to match Bracket


Primary Message panel, 
photopolymer or approved equivalent, 
face flush with Bracket, 
matte black finish, with raised and 
tactile text tipped matte white 
and braille (Braille to match panel) 
Grade 2 Braille required


Backer, 1/8" thick Acrylic, 
inset 1/4" from all sides, 
matte white finish


Bracket, Anodized aluminum J-Channel
Satin finish, bonded to Backer.


Insert: Clear acetate or paper, 
placed behind Clear Acrylic Lens


Mount with 3M VHB Tape
and silicone as required


Clear Acrylic Lens, 
removable milled 1/8" thick 
clear P-95 non-glare acrylic or equivalent,
 
face flush with Bracket
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   2. Full ADA Sign with Holder, Permanent


 
 


1/2"


5/16"


1/4"


3/8"


Front View


5 1/2"


5/8"


5/8"


5/8"


1/4"


3/16"


3/16"


3/8"


3/16"


5 5/8"


Side View 
(wall mounted)


Side View 
(glass mounted)


Glass Backer option 1:
Opaque white vinyl.


Applied to 1st surface 
of the glass, directly 


behind the sign.


Glass Backer option 2:
1/16” thick thin plate 


to match Backer


Note: 
Match the size of 


Glass Backer to the sign


2"


3 5/8"


C O N F E R E N C E
R O O M


W 1 6 - 0 0 8


Set screw, concealed, color/finish 
to match Bracket


Secondary Message panel, 
photopolymer or approved equivalent, 
face flush with Bracket, 
matte white finish, with raised 
and tactile text tipped matte black 
and braille (Braille to match panel) 
Grade 2 Braille required


Primary Message panel, 
photopolymer or approved equivalent, 
face flush with Bracket, 
matte black finish, with raised and 
tactile text tipped matte white 
and braille (Braille to match panel) 
Grade 2 Braille required


Backer, 1/8" thick Acrylic, 
inset 1/4" from all sides, 
matte white finish


Bracket, Anodized aluminum J-Channel
Satin finish, bonded to Backer.


Insert: Clear acetate or paper, 
placed behind Clear Acrylic Lens


Mount with 3M VHB Tape
and silicone as required
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	 3.2	 ADA	Room	Number	Identification	Signs	(For	Legacy	Spaces	Only)
	 	 Interior	signs	for	new	buildings,	fully	renovated	buildings,	or	fully	renovated	floor	of	a
	 	 building	must	comply	with	ADA	Accessibility	Guidelines	for	Buildings	and	Facilities
	 	 (ADAAG	-	4.30	Signage).	Note:	ADAAG	mounting	height	and	MAAB	mounting	heights	are
	 	 different.		MIT	complies	with	ADAAG	mounting	height	which	is	60”	above	floor	to	bottom	of
  braille.


	 	 A.	 Specifications


	 	 	 Size:		 	 	 5	1/2”	x	2”,	5	1/2”	x	5	5/8”
	 	 	 Material:		 	 Injection	molded	&	Clear	1/8”	P-95	non-glare	acrylic	or	equivalent
	 	 	 Type	Style/Font:		 Titling	Gothic	FB	Condensed	Regular	raised	1/32”
   Message:   Building Number and Room Number 
	 	 	 Braille:			 	 ¼”	Grade	2	raised	1/32”	
   Color:   Varies
	 	 	 Install:			 	 3M	VHB	Tape	and	silicone	as	required
	 	 	 Glass	Install:		 	 3M	VHB	Tape	and	silicone	as	required,	
           3M Dusted Crystal / Thin Plate backer     
	 	 	 Mounting	Height:		 5’	from	floor	to	top	of	sign	 	


  B. Examples 


	 	 	 1.	 Top	Portion	Only


W 1 6 - 0 0 8
2"


Grade 2 Braille
(under #)


1/8" thick injection 
molded ADA sign


EQ.


EQ.


1/4"


5/8"


3/8"


5 1/2"
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   2. Full ADA Sign with Holder (For Legacy Spaces Only)


 


W 1 6 - 0 0 8


Notes:
Raised 5/8" copy height raised 1/32” - Titling Gothic FB Condensed Regular & Grade II Braille  1/4” copy height raised 1/32”
Provide 70% contrast between finish & background color, required by ADA, Matte Finish
MIT uses a custom color chart - vendor must provide a sample of each color.


Clear 1/8" thick acrylic,
P-95 Non-Glare,
or equivalent
(Bent as shown 
in side Profile)


Grade 2 Braille
(under #)


1/8" thick injection molded
ADA sign


EQ.


EQ.


1/4"


5/8"


3/8"


2 7/8"


5 1/2"


2"


5"
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 3.3 ADA Signs with Pictogram(s) 


	 	 A.	 Specifications
  
	 	 	 Size:	 	 	 5	1/2”	x	11	1/4”,	5	1/2”	x	12	1/2”,	5	1/2”	x	3”
	 	 	 Material:		 	 Alum	J-Channel	and	Photopolymer	or	approved	equivalent
	 	 	 Type	Style/Font:		 Titling	Gothic	FB	Condensed	Regular	raised	1/32”
   Message:  Building Number, Room Number, and Room Name with Pictogram(s)
	 	 	 Braille:		 	 ¼”	Grade	2	raised	1/32”
   Color:   Black background with white copy, white background with 
      black copy and pictogram(s)
	 	 	 Install:			 	 3M	VHB	Tape	and	silicone	as	required
	 	 	 Mounting	Height:	 5’	from	floor	to	top	of	sign
   Supplemental	Sign:	 See	Elevation


Typical Elevation


1/2"


9"
C L


Supplemental 
Digital Directory 
Sign


R E S T R O O M


W 1 6 - 0 0 8


Restroom Directory


60"
A.F.F.


Signage Program Datum line 
for installation of all signs, 
unless otherwise noted.


60"


48"


ADA required
mounting zone
for tactile type


Typical Elevation (All-Gender Restrooms)


1/2"


Supplemental 
Digital Directory 
Sign


9"
C L


60"
A.F.F.


Signage Program Datum line 
for installation of all signs, 
unless otherwise noted.


60"


48"SINGLE-OCCUPANCY


ADA required
mounting zone
for tactile type







 


MIT Design Standards 2022 | Signage Thematic Folder     Page 20 of 84


  B. Examples


   1. RESTROOM


2"


9 1/4"


5 1/2"


5/8"


5/8"


4"


1/4"


1/4"


1/16"


3/8"


3/16"


3/16"


3/16"


3/8"


Restroom


Baseline Scheme


11 1/4"


R E S T RO OM


W 1 6 - 0 0 8
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	 	 2.	 Layout	Variations


11 1/4"


5 1/2"


Restroom with HP * Restroom *


Lactation Room


Men with HP Women with HP


Men


Women


3" 4"4"


4" 4"


4"


2 1/2"


2"


4"


Supplemental 
Digital Directory Sign


Example 1


4"
5/8"


7/8"


Example 2 Area for QR code 
or other digital barcode


5/8"


7/8"


* Note: Combined Female/Male
pictogram should only be used in
instances where a doorway leads
to a shared hallway containing both
restroom types separately.
In this case, each individual restroom
type should also receive a second sign
(Female or Male) at the respective
entry point. The ADA icon should
be included when necessary.


Restroom 
Directory


Lactation Room 
Directory
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	 	 3.	 Layout	Variations,	All-Gender	Restroom


All Gender Restroom,
Single-occupancy


All Gender Restroom 
with HP,
Single-occupancy


3"


All Gender Restroom 
with HP,
Multi-stall


4"


1/2"


1/2"


2 1/2"


12 1/2"


12 1/2"


5 1/2"


5 1/2"


All Gender Restroom,
Multi-stall


Supplemental 
Digital Directory Sign


Example 1


4"
5/8"


7/8"


Example 2


Area for 
QR code 
or other 
digital barcode


5/8"


7/8"


SINGLE-OCCUPANCY MULTI-STALL


SINGLE-OCCUPANCY MULTI-STALL


Restroom 
Directory


Lactation Room 
Directory







MIT Design Standards 2022 | Signage Thematic Folder Page 23 of 84


Typical Side View Typical Side View (All-Gender Restroom)


Set screw, concealed, color/finish to match Bracket


Primary Message panel, photopolymer, 
face flush with Bracket, matte black finish, 
with raised and tactile text tipped matte white 
and braille (Braille to match panel) 
Grade 2 Braille required


Backer, 1/8" thick aluminum, 
inset 1/4" from all sides, matte white finish


Bracket, Anodized aluminum J-Channel
Satin finish, bonded to Backer.


Mount with 3M VHB Tape and silicone as required


Secondary Message panel, 
photopolymer or approved equivalent, 
face flush with Bracket, matte white finish, 
with raised and tactile text and pictogram 
tipped matte black and braille (Braille to match panel) 
Grade 2 Braille required


Supplemental 
Digital Directory Sign Panel,
silk-screened text and mark


Note:
Text is Non-Tactile on
Supplementary Signs


Set screw, concealed, color/finish to match Bracket


Single-Occupancy / Multi-Stall information, silk-screened


Primary Message panel, photopolymer, 
face flush with Bracket, matte black finish, 
with raised and tactile text tipped matte white 
and braille (Braille to match panel) 
Grade 2 Braille required


Backer, 1/8" thick aluminum, 
inset 1/4" from all sides, matte white finish


Bracket, Anodized aluminum J-Channel
Satin finish, bonded to Backer.


Mount with 3M VHB Tape and silicone as required


Secondary Message panel, 
photopolymer or approved equivalent, 
face flush with Bracket, matte white finish, 
with raised and tactile text and pictogram 
tipped matte black and braille (Braille to match panel) 
Grade 2 Braille required


Supplemental 
Digital Directory Sign Panel,
silk-screened text and mark


Note:
Text is Non-Tactile on
Supplementary Signs
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	 3.4	 Projecting	Sign	with	Pictogram(s) 


	 	 Projecting	signs	may	be	considered	as	identification	signs	in	limited	instances	when	corridors	
	 	 are	especially	long,	or	when	otherwise	deemed	necessary	for	supplementary	wayfinding.	The	
	 	 content	of	these	signs	is	limited	only	to	pictograms,	and	only	for	restrooms,	elevators	or	
	 	 stairwells.	Please	see	allowable	layout	variations	below.


	 	 A.	 Specifications
  
	 	 	 Size:		 	 	 11	1/4”	x	11	1/4”
	 	 	 Material:		 	 Paint	alumimun	fabricated	(baseline	scheme)	 	 	 	
   Message:   Pictogram
	 	 	 Color:		 	 	 White	background	with	Black	pictogram,	Black	Frame
	 	 	 Install:			 	 Installation	as	shown
	 	 	 Mounting	Height:	 8’	from	floor	to	bottom	of	sign


   1.	 Layout	Variations


Typical Elevation


96"
A.F.F.


Restroom All Gender Restroom Men Women


Stairs Elevator


* Note: Combined Female/Male 
   pictogram should only be used in 
   instances where a doorway leads 
   to a shared hallway containing both 
   restroom types separately. 
   In this case, each individual restroom 
   type should also receive a second sign 
   (Female or Male) at the respective
   entry point. The ADA icon should 
   be included when necessary.
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  B. Example


   


Typical Front View


Typical Top Section


8" 11 1/4"


1 1/2"1/2"


3/8"


11 1/4"
3/8"


1/2" thick Background panel


1 1/2" deep Frame


Mounting bracket,
welded to aluminum frame, 
mechanically fastened 
to aluminum blocking
using set screws


Anchor Screws


Existing wall


Raised Pictogram,
1/4" or as necessary


Aluminum blocking,
mechanically 


fastened to wall
with anchor screws,


tapped to receive 
set screws on 


top and bottom.


Set Screw


Set Screw


3/8"


1/2" thick Background panel


1 1/2" deep Frame


Mounting bracket,
welded to aluminum frame, 


mechanically fastened 
to aluminum blocking


using set screws


Anchor Screws


Raised Pictogram,
1/4" or as necessary


Aluminum blocking,
mechanically 


fastened to wall
with anchor screws,


tapped to receive 
set screws on 


top and bottom.


Set Screw


Set Screw
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4.0 STAIRWELL SIGNS


	 Stairwell	signs	are	required	at	every	stair	landing,	both	inside	and	outside	of	the	stairwell.


 4.1 Hallway Stairwell Signs


	 	 A.	 Specifications


	 	 	 Size:	 	 	 5	1/2”	x	12”
	 	 	 Material:		 	 Alum	J-Channel	and	Photopolymer	or	approved	equivalent
	 	 	 Type	Style/Font:		 Titling	Gothic	FB	Condensed	Regular	raised	1/32”
	 	 	 Mounting	Height:	 5’	above	floor	surface	and	visible	when	stairway	door	is	open	


  B. Example 


2 3/4"


12"


9 1/4"


5 1/2"


Front View


Baseline Scheme


Side View


1"


5/8"


5/8"


2 1/2"


1/4"


1/4"


3/8"


3/16"


3/16"


3/16"


3/8"


3/8"


3/4"


1/4"
3/8"


1/4"
3/8"


L E V EL  1


N O  RO O F  
AC CE S S


STAIR  4


1


EXIT


Set screw, concealed, color/finish 
to match Bracket


Primary Message panel, 
photopolymer or approved equivalent, 
face flush with Bracket, 
matte black finish, with raised and 
tactile text tipped matte white 
and braille (Braille to match panel) 
Grade 2 Braille required


Backer, 1/8" thick aluminum, 
inset 1/4" from all sides, 
matte white finish


Bracket, Anodized aluminum 
J-Channel
Satin finish, bonded to Backer.


Mount with 3M VHB Tape 
and silicone as required


Secondary Message panel, 
photopolymer or approved equivalent, 
face flush with Bracket, 
matte white finish, with raised and 
tactile text tipped matte black 
and braille (Braille to match panel) 
Grade 2 Braille required
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	 4.2	 Inside	Stairwell	Signs	with	Braille


	 	 A.	 Specifications


	 	 	 Size:	 	 	 5	1/2”	x	5	3/4”
	 	 	 Material:		 	 Alum	J-Channel	or	Photopolymer	or	approved	equivalent
	 	 	 Type	Style/Font:		 Titling	Gothic	FB	Condensed	Regular	raised	1/32”
	 	 	 Mounting	Height:	 5’	above	floor	surface	and	visible	when	stairway	door	is	open	 	


  B. Example


2 3/4"


3"


5 1/2"


Front View


Baseline Scheme


Side View


1"


1/4"
3/8"


1"


1/4"
3/8"


3/16"


3/16"


3/16"


5 3/4"


LEVEL 1


STAIR 4


Set screw, concealed, color/finish 
to match Bracket


Primary Message panel, photopolymer or approved equivalent, 
face flush with Bracket, matte black finish, with raised and tactile text
tipped matte white and braille (Braille to match panel) 
Grade 2 Braille required


Backer, 1/8" thick aluminum, inset 1/4" from all sides, matte white finish


Bracket, Anodized aluminum J-Channel Satin finish, bonded to Backer.


Mount with 3M VHB Tape 
and silicone as required


Secondary Message panel, photopolymer or approved equivalent, 
face flush with Bracket, matte black finish, with raised and tactile text
tipped matte white and braille (Braille to match panel) 
Grade 2 Braille required
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	 4.3	 Inside	Stairwell	Signs


	 	 A.	 Specifications


	 	 	 Size:	 	 	 12”	x	19”	(12”W	x	18H	minimum)
	 	 	 Material:		 	 Photopolymer	with	silk-screened/direct	printed	text
   Type Style/Font:  Titling Gothic FB Condensed Regular
	 	 	 Mounting	Height:	 5’	above	floor	surface	and	visible	when	stairway	door	is	open	 	


  B. Example


2"


17"


12"


Front View


Baseline Scheme


Side View


1"


1"


1"


1"


1"


1 1/2"


5"


3/16"


3/16"


3/16"


19"


LEVELS 1-5


EXIT LEVEL 1


NO ROOF ACCESS


3
LEVEL
STAIR 5


BUILDING NW23


Mount with 3M VHB Tape 
and silicone as required


Sign Panel, 
photopolymer or 
approved equivalent, 
silk-screened or 
direct printed text.
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5.0 MAXIMUM OCCUPANCY SIGNS AND ACRYLIC HOLDERS


	 Holders	are	available	upon	request	and	come	in	various	sizes	and	colors.		Example	3,	the	red	
	 holder,	is	used	for	our	evacuation	plans	around	campus.		Other	uses	commonly	include	meeting
	 room	schedules	and	directory	information.


 5.1 Maximum Occupancy Signs


	 	 A.		 Specifications
   
	 	 	 Size:		 	 	 5	1/2”x5	5/8”,	5	1/2”x12” 
	 	 	 Material:		 	 Alum	J-Channel	and	Photopolymer	or	approved	equivalent
   Type Style/Font:  Titling Gothic FB Condensed Regular
   Message:   TBD
   
  B.  Example
   
	 	 	 1.	 Style	1	(Use	when	less	than	50	anticipated	occupants)	 	


5 5/8"


5 1/2"


5/8"


5/8"


3/16"


Side ViewFront View


M A X I M U M
R O O M


O C C U PA N C Y
1 4


Bracket, 
Anodized aluminum J-Channel
Satin finish, bonded to Backer.


Set screw, concealed, 
color/finish to match Bracket


Backer, 1/8" thick Acrylic, 
inset 1/4" from all sides, 
matte white finish


Mount with 3M VHB Tape
and silicone as required


Insert Panel, 
photopolymer or 
approved equivalent, 
silk-screened or 
direct printed text.
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	 	 	 2.	 Style	2	(Use	when	50	or	more	anticipated	occupants)


12"


5 1/2"


5/8"


1"


5/8"


2 1/2"


3/16"


Side ViewFront View


Bracket, 
Anodized aluminum J-Channel
Stain finish, bonded to Backer.


Set screw, concealed, 
color/finish to match Bracket


Backer, 1/8" thick Acrylic, 
inset 1/4" from all sides,
matte white finish 


Mount with 3M VHB Tape
and silicone as required


Insert Panel, 
photopolymer or 
approved equivalent, 
silk-screened or 
direct-printed text/pictogram.


M A X I M U M
R O O M


O C C U PA N C Y


5 0


A S S I ST I V E
L I ST E N I N G
SYST E M S


AVA I L A B L E
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 5.2 Typical Holder


	 	 A.	 Specifications


   Material:	 Alum	J-Channel	or	Photopolymer	or	approved	equivalent,
     Clear Acrylic Lens
   Colors:  Black and Red
   Mount: VHB Tape


  B. Examples


   1. Size:	5	1/2”	x	3	13/16”	to	hold	a	5	1/2”	x	3	5/8”	insert


3/16"


3/16"


3 13/16"


5 1/2"


Front View


Side View


Set screw, concealed, color/finish 
to match Bracket


Insert: Clear acetate or paper, 
placed behind Clear Acrylic Lens


Mount with 3M VHB Tape
and silicone as required


Clear Acrylic Lens, 
removable milled 1/8" thick 
clear non-glare acrylic, 
face flush with Bracket
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	 	 	 2.	 Size:	9	1/4”	x	11	3/4”	to	hold	a	8	1/2”	x	11”	insert


Front View


Side View


3/16"


3/16"


11 1/8"


8 1/2"


Horizontal Variations


8 1/2"


11 1/8"


Set screw, concealed, 
color/finish to 
match Bracket


Insert: Clear acetate or paper, 
placed behind Clear Acrylic Lens


Mount with 3M VHB Tape
and silicone as required


Clear Acrylic Lens, 
removable milled 1/8" thick 
clear non-glare acrylic, 
face flush with Bracket


Insert zone:
Inspection Certificates
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	 	 	 3.	 Size:	11	3/4”	x	17	3/4”	to	hold	a	11”	x	17”	insert


Front View


Evacuation Route Diagram holder


Vertical (with Red border) 


Horizontal (with Red border) 


Variation


Side View


3/16"


3/16"


17 1/8"


11"


11 1/8"


17"


Set screw, concealed, 
color/finish to 
match Bracket


Insert: Clear acetate or paper, 
placed behind Clear Acrylic Lens


Mount with 3M VHB Tape
and silicone as required


Clear Acrylic Lens, 
removable milled 1/8" thick 
clear non-glare acrylic, 
face flush with Bracket
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	 	 	 4.	 Size:	6”	x	8	1/8”	to	hold	a	6”	x	8”	insert


Front View


Side View


3/16"


3/16"


8 1/8"


6"


Set screw, concealed, 
color/finish to 
match Bracket


Insert: Clear acetate or paper, 
placed behind Clear Acrylic Lens


Mount with 3M VHB Tape
and silicone as required


Clear Acrylic Lens, 
removable milled 1/8" thick 
clear non-glare acrylic, 
face flush with Bracket
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	 	 	 5.	 1	5/8”	x	8”	with	1	1/2”	x	8”	insert	


1 5/8"


8"


3/16"


Holder, Side View


Holder, Front View Aluminum
Holder


Clear insert
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6.0 DIRECTORIES


	 	 The	goal	of	the	Building	Directory	structure	is	to	allow	the	graphic	format	to	drive	the	visual	clarity	of	
	 	 the	message	(content).	We	recommend	using	the	published	MIT	Organization	Chart	Reporting	List  as the 
	 	 basis	for	the	content	of	Building	Directories.	The	DLC	or	Program	listed	in	the	org	chart	should	
	 	 be	listed	first,	followed	by	the	complete	room	number	(including	building	number	prefix).	Some	
	 	 projects	may	include	a	significant	room	or	named	space	(e.g.,Room	10-250	or	Killian	Hall),	and		 	
  these may be incorporated into the directory as well. 


	 	 Directories	are	provided	in	multiple	styles	and	sizes	to	accommodate	the	needs	of	a	specific	
	 	 building.	Style	1	is	designed	for	buildings	with	6	floors	or	less,	provided	2	sizes.	Style	2	is	
	 	 designed	for	buildings	with	12	floors	or	less,	also	provided	in	2	sizes.	Each	style	allows	for	
	 	 changeable	inserts,	templates	will	be	provided	by	MIT	FIS.	Additional	details	are	provided	on	
	 	 the	following	pages.


	 6.1	 Directories


	 	 A.	 Specifications,	Baseline	Scheme
  
	 	 	 Size:		 	 	 Varies,	see	following	pages		 	 	 	 	
	 	 	 Material:	 	 J-Channel	and	T-Channel	framing	with	changeable	insert	panels.	
	 	 	 	 	 	 Insert	panels	may	be	clear	acylic	with	insert,	direct-printed	
	 	 	 	 	 	 photopolymer,	or	approved	equivalent.	(For	materials	and	finishes	
	 	 	 	 	 	 standards	and	recommendations,	see	section	2.8)
   Type Style/Font:  Titling Gothic FB Condensed Regular,
      Titling Gothic FB Compressed Medium
	 	 	 Message:		 	 Building	Name,	Floor	Number,	and	Destination	List
	 	 	 Install:		  Mechanically	fastened	and	Z-clipped
	 	 	 Mounting	Height:		 4’	from	floor	to	bottom	of	sign	(Typical)	


48"
A.F.F


Typical Elevation


DONOR NAME
BUILDING XX DIRECTORY


1
2
3


10
11
12
13
14
15
16
17
18


4
5
6
7
8
9


DONOR NAME
BUILDING XX DIRECTORY


DONOR NAME
BUILDING XX DIRECTORY


1
2


Style 1A Style 1B Style 2A Style 2B Alternate Style


2 Buildings Directory



https://orgchart.mit.edu/reporting-list
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  B. Styles


   1. Directories, Style 1


39 5/8"


3 1/4"


23 1/8"


31"


2 1/2"


15 7/8"


(3) 11” x 17” inserts


Style 1A: 
6 Floors Max, 11” x 17” inserts


Style 1B: 
6 Floors Max, 8.5” x 11” inserts


(3) 8.5” x 11” inserts


5 3/8" 1 1/2"


1"4 1/4"
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   2. Directories, Style 2


Style 2A: 
12 Floors Max, 11” x 17” inserts


Style 2B: 
12 Floors Max, 8.5” x 11” inserts


(3) 11” x 17” inserts


(3) 8.5” x 11” inserts


1 3/4"


1 3/8"


39 5/8"


20 5/16"


31"


13 11/16"


4 1/4"


1 1/2"


1"


5 3/8"
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  	 3.	 Directories,	Alternate	Style	for	Reference


DONOR NAME
BUILDING XX DIRECTORY


1
2
3


10
11
12
13
14
15
16
17
18


4
5
6
7
8
9


1 7/8"


32 1/8"


28 5/8"


1 1/2"
5 3/8"


DONOR NAME
BUILDING XX DIRECTORY5 3/8"


DONOR NAME
BUILDING XX DIRECTORY5 3/8"


5 3/8"


Alternate Style: 
18 Floors Max, 8.5” x 11” inserts


Alternate Style: 
2 Buildings Directory


1
2
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  C. Directory Header Layouts and Font Usage


	 	 	 Directories	are	designed	to	include	building	designation	and	identification.	Text	will	
	 	 	 include	Building	Number,	Supplementary	text,	and	Building	Name	(if	the	building	is	a	
	 	 	 named).	The	guideline	below	shows	3	layout	versions	and	font	usage	standards	for	
	 	 	 applying	this	text	to	the	top	of	a	directory.


1
2
3
4
5
6


 BUILDING NW30 DIRECTORY


1
2
3
4


SAMUEL TAK LEE 
BUILDING 9 DIRECTORY


1
2


KOCH INSTITUTE FOR 
INTEGRATIVE CANCER RESEARCH


BUILDING 76 DIRECTORY


Single-Line Version 


Two-Line Version  


Three-Line Version  


Supplementary Text, Titling Gothic FB Condensed, Light


Building Name, Titling Gothic FB Compressed, Medium


Building Number, Titling Gothic FB Compressed, Medium
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	 	 D.	 Isometric	Assembly	View


Disassembled View


Assembled View


Graphic Divider Lines 
are part of template,
use when necessary


End bracket,
J-Channel


Changeable 
destination list 
panel, contents are
placeholder only


Final graphic insert 
template will 
be provided


Final content to be 
provided by FIS


Use similar j-channel system as ADA Room 
Identification Sign (see Section 3.1 for reference)
or as apporved by FIS department


Structural
Divider Lines,


T-Channel


Changeable
building name


panel


Changeable
floor number


panel


End bracket,
J-Channel
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  E. Materials and Finishes


	 	 	 The	MIT	Directories	have	been	carefully	designed	to	maximize	legibility	while
	 	 	 allowing	the	use	of	materials	and	finishes	that	may	complement	the	architectural	design	
	 	 	 or	fit-out	finishes	of	a	particular	building	or	space.


	 	 	 The	Standard	scheme	utilizes	black	or	white	lettering	and	backgrounds	in	matte,	non-
	 	 	 reflective	finishes.


	 	 	 Alternate	Materials	and	finishes	may	be	considered,	provided	the	lettering	and	
	 	 	 backgrounds	are	of	a	matte,	non-reflective	finish,	and	the	ADA	Guidelines	for	contrast	
	 	 	 recommendations	are	followed.


	 	 	 Please	see	Section	2.8	for	additional	information	regarding	materials	and	finishes.


Note: Materials shown for examples only.


Dark bronze on light bronzeBlack on stainless steel


Baseline Scheme


1
2
3
4
5
6


BUILDING NW30 DIRECTORY


1
2
3
4
5
6


BUILDING NW30 DIRECTORY


1
2
3
4
5
6


BUILDING NW30 DIRECTORY
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	 	 F.	 Typical	Section	Views


3/8"
inserts


1/4"
Backer Plate,
Pins as necessary


Attach via 
set screws


J-Channel
mechanically 
fastened to
Backer Plate


T-Channel
mechanically 
fastened to
Backer Plate


Mechanically fastened as necessary.
Positions, size, and quantity as necessary. 


Attach via 
set screws


J-Channel
mechanically 
fastened to
Backer Plate


T-Channel
mechanically 
fastened to
Backer Plate


Typical Wall Installation


Typical Horizontal Section Detail


Typical Vertical Section Detail
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7.0 INTERIOR WAYFINDING SIGN


  
	 7.1	 Interior	Wayfinding	Sign


	 	 To	ensure	visual	consistency	amongst	buildings	and	shared	spaces,	MIT	will	utilize	a	wayfinding
	 	 system	with	standardized	fonts,	pictograms	and	general	layouts	that	are	carefully	designed	to	fit	
  within an underlying grid.


	 	 This	typical	grid	is	comprised	of	4	overall	module	sizes:	A,	B,	C	and	D.	Message	content	(arrows,	
	 	 pictograms	and	destinations	panels)	is	sized	and	formatted	in	accordance	with	these	modules.
 
	 	 Final	layouts	may	vary	dependent	on	wayfinding	requirements	and	strategy,	please	see	
	 	 following	pages	for	variation	examples.


	 	 For	allowed	fonts	please	see	Section	2.0.


	 	 For	allowed	arrows	and	pictograms,	please	see	Section	2.7.	If	additional	pictograms	are	deemed
	 	 necessary,	MIT/FIS	will	review	and	approve	for	design	consistency.


	 	 The	panels	may	utilize	materials	and	finishes	from	the	baseline	scheme,	or	alternate	materials/	
	 	 finished	that	align	with	the	building	interior	finishes.	See	Section	2.8	for	additional	
	 	 information	regarding	materials	and	finishes.


	 	 Example	layouts	and	general	sizes	and	placements	are	provided	in	the	following	pages.


	 	 A.	 Specifications,	Baseline	Scheme
  
	 	 	 Size:		 	 	 Varies	(See	following	page	for	Wayfinding	Signage	Interchangeable	
      Components)      
	 	 	 Material:	 	 Baseline	scheme	shown	on	following	pages.	For	materials	and	
	 	 	 	 	 	 finishes	standards	and	recommendations,	see	Section	2.8.
   Type Style/Font:  Titling Gothic FB Condensed Regular
	 	 	 Message:		 	 Arrow(s),	pictogram(s),	and	destination(s)
	 	 	 Install:			 	 3M	VHB	Tape	and	silicone	as	required
	 	 	 Mounting	Height:		 6’	from	floor	to	top	of	sign	(Typical)	
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20 3/4"


2" 1"


10"


10"


20 3/4"


7"


14 1/2"


4 5/8"


4 5/8"


4 5/8" 3 1/4"


1 15/16"


Width may vary, 
dependent on final grid. 


Width may vary, 
dependent on final grid. 


10 3/4"


5 3/8"


21 1/2"


10 3/4"


5 3/8"


21 1/2"


Destination
Destination


Pictogram Panels


Wayfinding Signage Interchangeable Components


Size CSize B


Size A


Destination Panels
Note: All destination panels within a size utilized (A or B) must be the same width despite 
the text content.


Size C


Arrow Panels


Typical Grid


Size A


Size B


Size C


Size D







MIT Design Standards 2022 | Signage Thematic Folder Page 46 of 84


  B. Example Layouts


  


29 3/8" A.F.F.
Lowest 
allowable
mounting 
height


29 3/8" A.F.F.
Lowest 
allowable
mounting 
height


6´ A.F.F.
Ideal


mounting
height


6´ A.F.F.
Ideal


mounting
height


3/4" between 
all panels, typ.


3/4" between 
all panels, typ.


1.053785196425561


Conference Room


Event Space


Collaboration Space


Suites


Elevation Example 1


Elevation Example 2
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6´ A.F.F.
Ideal


mounting
height


6´ A.F.F.
Ideal


mounting
height


29 3/8" A.F.F.
Lowest 
allowable
mounting 
height


29 3/8" A.F.F.
Lowest 
allowable
mounting 
height


3/4" between 
all panels, typ.


Note: Additional space 
between panels is 
allowable if necessary, 
provided all panels are 
always aligned on 
the typical grid


3/4" between 
all panels, typ.


Event Space


Conference Room


Suites


Collaboration Space


Suites


Collaboration Space


Event Space


Conference Room


Elevation Example 3


Elevation Example 4
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Mounting height
may vary based


on individual
buidling wayfinding


strategy. Panels
should not go


below 29 3/8". 


Mounting height
may vary based


on individual
buidling wayfinding


strategy. Panels
should not go


below 29 3/8". 


29 3/8" A.F.F.
Lowest 
allowable
mounting 
height


29 3/8" A.F.F.
Lowest 
allowable
mounting 
height


3/4" between 
all panels, typ.


3/4" between 
all panels, typ.


Conference Room


Event Space


Collaboration Space


Suites


Conference Room


Event Space


Collaboration Space


Suites


Elevation Example 5


Elevation Example 6
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  B. Example Layouts


  


Note: Materials shown for examples only.


Black on back-painted glass


Constrasting color on wood


Light bronze on dark bronzeDark bronze on light bronze


White on black anodized metalBlack on stainless steel


Baseline Scheme


Conference Room


Event Space


Conference Room


Event Space
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Side View 
(wall mounted)


1/4" 
(Typical)


3/4"


Mount with 3M VHB Tape
and silicone as required
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8.0 EXTERIOR SIGNAGE  


	 8.1	 Building	ID	Sign	(Note:	Design	in	final	coordination	phase.)


BUILDING


45


51


MIT Stephen A. Schwarzman
College of Computing


MIT MAIN


NW N


W EM


Vassar  Street


21"


2"


4"


1 5/16"


1 5/16"


2"


18"


1 5/16"


Street Number:
Titling Gothic FB 


Compressed, Regular


Street Name:
Titling Gothic FB 
Compressed, Regular


1/8" 1/8"
1/8"


1/8" 1/8"
1/8"


1/8"
1/8"


Sign plate secured to 
surface with threaded pins 
and clear silicone, as 
required.


Stone/brick surface, 
by others.


Condition 1
Pin-mounted to
Stone / Brick Surface


Metal or composite
metal building cladding,
by others


Condition 2
Mounted to
Metal Surface


Exterior-rated construction grade 
VHB foam tape
3M 4930, or approved equivalent,
coverage as required,
with supplementary clear silicone 
as required.


Building ID Panel


Building ID Panel


Glazing by others


Condition 3
Mounted to
Glazing


Building ID Panel


Adhesive vinyl backer applied 
to second surface of glazing.
Vinyl to match 3M 
#7725SE-314 Dusted Crystal,
or approved alternate / 
equivalent.


Backer panel,
to match background 
color of Face Panel


Backer panel,
to match background 
color of Face Panel


Exterior-rated construction grade 
VHB foam tape
3M 4930, or approved equivalent,
coverage as required,
with supplementary clear silicone 
as required.


350 Brook l ine Street


BUILDING


WW15
MIT WAY WEST


1 Char les Park


BUILDING


EE20
MIT EAST EAST


185 Albany Street


BUILDING


NW22
Plasma Science & Fusion Center


MIT NORTHWEST


51 Vassar Street


MIT MAINBUILDING


45
MIT Stephen A. Schwarzman
College of Computing


48 Mas s achuset ts Avenue


BUILDING


W16
Kresge Auditorium


MIT WEST


50 Memor ia l  Dr ive


BUILDING


E52
Morris & Sophie Chang Building


MIT EAST


1 Kendal l  Square


BUILDING


NE83
Building 300


MIT NORTHEAST


275 Mas s achuset ts Avenue


BUILDING


N51
MIT NORTH
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 8.2 Building Address Sign


  A.	 Specifications


	 	 	 Size:	 	 	 4”	Cap	Height (Baseline Scheme)
   Material:	 	 3M	White	Vinyl
   Type Style/Font: Titling Gothic FB Compressed Standard and Regular


  B. Example


 
 
 


   Note:	In	the	event	CFD	(Cambridge	Fire	Dept)	requests	a	larger	address	number,	
	 	 	 the	following	incrementally	larger	layouts	may	be	used:


4"


1 1/2"


1 3/4"


2"


2 1/4"


4"


4"


6"


6"


8"


8"


3M White Vinyl
Individual letters


Baseline to align


Baseline to align


Baseline to align


Titling Gothic FB 
Compressed


Standard


Titling Gothic FB 
Compressed


Regular







 


MIT Design Standards 2022 | Signage Thematic Folder     Page 53 of 84


 8.3 Building Address Sign (on a Backer Plate) 


	 	 A.	 Specifications


	 	 	 Size:	 	 	 4”	Cap	Height,	6”	Panel	Height	(Baseline	Scheme)
	 	 	 Material:	 	 White	text	on	1/8”	thick	aluminum	panel,	painted	Black	(default	color)
   Type Style/Font: Titling Gothic FB Compressed Standard and Regular


  B. Example


   
 


	 	 	 Note:	In	the	event	CFD	(Cambridge	Fire	Dept)	requests	a	larger	address	number,	
	 	 	 the	following	incrementally	larger	layouts	may	be	used:


4"6"


6"9"


8"12"


8"12"


White text on 1/8” thick aluminum panel, 
painted Black (default color).


Note: Architect / Designer is allowed to choose 
a neutral dark color to match the architecture. 


Black (default color):
Matthews Paint #MP33758 Black Box
Matte Finish


White:
Matthews Paint #MP27386 Verizon White
Matte Finish 


4"


4"


6"


Baseline to align


Baseline 
to align


Baseline to align


Baseline to align


1 1/2" between 
building number 
and street name


1 1/2"


1 1/2" minimum, 
final distnace to be 
determined by designer.


1"


1" minimum, 
final distnace to be 


determined by designer.


1 3/4" between 
building number and street name


2" between 
building number and street name


2" minimum, 
final distnace to be 
determined by designer.2"


2"


2" minimum, 
final distnace to be 
determined by designer.


2 1/4" between 
building number and street name


Typeface: 
TitlingGothic FB 
Compressed Standard
Tracking: 50


Typeface: 
TitlingGothic FB 
Compressed Regular
Tracking: 50
Title Case
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1/8"
1/8"


Sign plate secured to 
surface with threaded pins 
and clear silicone, as 
required.


Stone/brick surface, 
by others.


Condition 1
Pin-mounted to Stone / Brick Surface


1/8"
1/8"


Metal or composite
metal building cladding,
by others


Condition 2
Mounted to Metal Surface


Exterior-rated construction grade 
VHB foam tape
3M 4930, or approved equivalent,
coverage as required,
with supplementary clear silicone 
as required.


Face Panel,
with text


Face Panel,
with text


1/8"


Glazing by others


Condition 3
Mounted to Glazing


Face Panel,
with text


Adhesive vinyl backer applied 
to second surface of glazing.
Vinyl to match 3M 
#7725SE-314 Dusted Crystal,
or approved alternate / 
equivalent.


Backer panel,
to match background 
color of Face Panel


Backer panel,
to match background 
color of Face Panel


Exterior-rated construction grade 
VHB foam tape
3M 4930, or approved equivalent,
coverage as required,
with supplementary clear silicone 
as required.
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 8.4 No Smoking


	 	 A.	 Specifications


	 	 	 Size:	 	 	 Varies
	 	 	 Material:	 	 .080	White	Aluminum	/	3M	White	Vinyl
   Type Style/Font: Titling Gothic FB Condensed Light and Regular


  B. Examples


	 	 	 1.	 No	Smoking	Within	25	feet	of	Building	(Glass	mounted,	Preferred	Size)


	 	 	 2.	 No	Smoking	Within	25	feet	of	Building	(Glass	mounted)	


3"


7/8"


5/8"


1"


5/8"


3M White Vinyl 
individual letters 
and pictogram


Typical Layout
(See page 40 for mounting height.) 


6"


1 3/4"


2"


1 1/4"


1 1/4"


3M White Vinyl 
individual letters 
and pictogram


Typical Layout
(See page 40 for mounting height.) 
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	 	 	 3.	 No	Smoking	Within	25	Feet	Fresh	Air	Intake	In	Operation	(Glass	mounted)	


 


6"


1 3/4"


1 1/4"


2"


1 1/4"


3M White Vinyl 
individual letters 
and pictogram


Typical Layout
(See page 40 for mounting height.) 


WITHIN 25 FEET 
FRESH AIR INTAKE 


IN OPERATION
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	 	 	 4.	 No	Smoking	Within	25	feet	of	Building	(Wall	mounted,	Preferred	Size)


	 	 	 5.	 No	Smoking	Within	25	feet	of	Building	(Wall	mounted)


Side ViewFront View


Front View Side View


18"


12"


6"


3 1/4"1 3/4"


1 1/4"


9"


6"


3"


1 5/8"7/8"


5/8"


Sign panel, 
Anodized aluminum, 
with digital direct printed text,
with UV protection.


Mount with 3M VHB Tape
and silicone as required


Sign panel, 
Anodized aluminum, 
with digital direct printed text,
with UV protection.


Mount with 3M VHB Tape
and silicone as required
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	 8.5	 Rules	and	Regulations	Sign


1"


3M White Vinyl 
individual letters


Private Property
No Trespassing
No Soliciting


Typical Layout
(See next page for mounting height.) 
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Minimum 6" 
to bottom of sign


Maximum 12"
to bottom of sign
(Architectural
conditions 
may dictate)


Maximum 72"
Typical mounting height


Minimum 42"
Lowest allowable 
mounting height 


to bottom of sign 
(Architectural conditions


may dictate) 


Typical Elevation
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	 8.6	 Emergency	Exit	Do	Not	Block


	 	 A.	 Specifications


	 	 	 Size:	 	 	 6”x	10	1/2”
	 	 	 Material:	 	 1/8	Thick	non-glare	acrylic		
	 	 	 Type	Style/Font:	 Helvetica	Regular	/	Bold,	5/8”	and	1	3/8”
	 	 	 Border	Stripe:	 	 1/8”,	inset	3/16”


  B. Example


6”x 10 1/2” Engraved Sign 
Red Background with White Helvetica Regular & Bold, 5/8” &  1 3/8“  copy and 1/8” border strip


6”


10  1/2”


5/8”


1/8”


1/8”


1  3/8”


1  3/8”


5/8”


5/8”


3/8”


3/16”


3/8”


3/16”







MIT Design Standards 2022 | Signage Thematic Folder Page 61 of 84


	 8.7	 Fire	Department	Connection


	 	 A.	 Specifications


	 	 	 Size:	 	 	 14”	x	18”
	 	 	 Material:	 	 .080	White	Aluminum		
	 	 	 Type	Style/Font:	 Helvetica	Regular	/	Bold


  B. Examples


   1. Standard One Line Header


   
Material: 14” x 18” White Aluminum .080
Colors:  Red with white copy


14”


3”


3”


3/4”


1  3/8”


3/4”


1/2”


1/2”


1  1/2”


3/8”


1  3/8”


7/8”


2  1/2”


3  1/2”


8”


18”
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    2. Two Line Header


    


15”


1  3/8”


3/4”


1/2”


3/8”


7/8”


3  1/2”


3  1/2”


3/4”


3/8”


1  1/2”


3”


3”


1  1/4”


8”
3/4”


1/2”


18”
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9.0 SAFETY SIGNS


	 Safety	signs	are	available	upon	request	to	call	attention	to	dangerous	areas	or	caution	you	when
	 needed.		Signs	follow	ANSI	guidelines.		Signs	that	are	not	our	standards	will	be	reviewed	by
	 Signage	Committee.


	 9.1	 Danger	High	Voltage	


	 	 A.	 Specifications


	 	 	 Size:	 	 	 7”	High	x	10”	Wide
   Material:  Digital print on Polystyrene  
	 	 	 Type	Style/Font:	 Arial	Bold,	1”	Header	Copy,	1”	and	1/2”	Other	Copy
   Message:  See Drawing   
 
  B. Example


1/8”


1/8” 1/8”


1/8” 1/8” 1/8”


9  3/4”


2”


4  5/8”


1/8”


2  3/8”


1/8”


7  1/4”


7”


10”


1” Header Copy, other copy 1” and 1 1/2”
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	 9.2	 Danger	Combustible	Fuel	


	 	 A.	 Specifications


	 	 	 Size:	 	 	 7”	High	x	10”	Wide
   Material:  Digital print on Polystyrene  
	 	 	 Type	Style/Font:	 Arial	Bold,	1”	Header	Copy,	3/4”	and	1/2”	Other	Copy
   Message:  See Drawing   


  B. Example


1/8”


1/8” 1/8”


1/8” 1/8” 1/8”


9  3/4”


2”


4  5/8”


1/8”


2  3/8”


1/8”


7  1/4”


7”


10”


1” Header Copy, other copy 3/4“ and1/2”
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	 9.3	 Danger	Fall	Protection		


	 	 A.	 Specifications


	 	 	 Size:	 	 	 7”	High	x	10”	Wide
   Material:  Digital print on Polystyrene  
	 	 	 Type	Style/Font:	 Arial	Bold,	1”	Header	Copy,	7/8”	Other	Copy
   Message:  See Drawing   


  B. Example


1/8”


1/8” 1/8”


1/8” 1/8” 1/8”


9  3/4”


2”


4  5/8”


1/8”


2  3/8”


1/8”


7  1/4”


7”


10”


1” Header Copy, other copy 7/8”
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	 9.4	 Danger	Confined	Space


	 	 A.	 Specifications


	 	 	 Size:	 	 	 7”	High	x	10”	Wide
   Material:  Digital print on Polystyrene  
	 	 	 Type	Style/Font:	 Arial	Bold,	1”	Header	Copy,	7/8”	and	9/16”	Other	Copy
   Message:  See Drawing


  B. Example


CONFINED
SPACE


AUTHORIZED
PERSONNEL ONLY


1/8”


1/8” 1/8”


1/8” 1/8” 1/8”


9  3/4”


2”


4  5/8”


1/8”


 4  3/8”


1/8”


5  1/4”


7”


10”


1” Header Copy, other copy 7/8” and 9/16”
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	 9.5	 Caution	Hearing	Protection


		 	 A.	 Specifications
 
	 	 	 Size:	 	 	 7”	High	x	10”	Wide
   Material:  Digital print on Polystyrene  
	 	 	 Type	Style/Font:	 Arial	Bold,	1”	Header	Copy,	5/8”	Other	Copy
   Message:  See Drawing


  B. Example


1/8”


1/8” 1/8”


1/8” 1/8” 1/8”


9  3/4”


2”


4  5/8”


1/8”


4  3/8”


1/8”


5 1/4”


7”


10”


1” Header Copy, other copy 5/8”
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	 9.6	 Warning	Low	Overhead	Clearance


		 	 A.	 Specifications
 
	 	 	 Size:	 	 	 7”	High	x	10”	Wide
   Material:  Digital print on Polystyrene  
	 	 	 Type	Style/Font:	 Arial	Bold,	1”	Header	Copy,	3/4”	Other	Copy
   Message:  See Drawing


  B. Example


1/8”


1/8” 1/8”


1/8” 1/8” 1/8”


9  3/4”


2”


4  5/8”


4  3/8”


1/8”


5 1/4”


7”


10”


1” Header Copy, other copy 3/4”
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	 9.7	 Non-Potable	Water
 
	 	 A.	 Specifications


	 	 	 Size:	 	 	 5”High	x	7”	Wide
   Material:  Vinyl Print
   Type Style/Font: Arial Bold
   Message:  See Drawing


  B. Example


1/2”


1/2”


1/2”


1/2”


3/4”


3/4”


5/16”


1/4”


3/8”


3/8”


3/16”


5”


7”


Notes:
Yellow Background with Black and Red Copy 
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	 9.8	 Warning	Arc	Flash	&	Shock	Hazard	Sticker


		 	 A.	 Specifications
 
	 	 	 Size:	 	 	 3”	High	x	4”	Wide
   Material:  Digital print on Polystyrene  
	 	 	 Type	Style/Font:	 Arial	Bold,	1/2”	Header	Copy,	1/4”	Other	Copy
   Message:  See Drawing


  B. Example


	 9.9	 Warning	Electrical	Panel	Area	Clearance	Sticker


		 	 A.	 Specifications
 
	 	 	 Size:	 	 	 3”	High	x	4”	Wide
   Material:  Digital print on Polystyrene  
	 	 	 Type	Style/Font:	 Helvetica	Bold,	1/2”	Header	Copy,	1/4”	Other	Copy
   Message:  See Drawing


  B. Example


3”


4”


ARC FLASH & SHOCK HAZARD
Appropriate personal protection
equipment required


3”


4”


AREA IN FRONT OF THIS
ELECTRICAL PANEL MUST BE
KEPT CLEAR FOR 36 INCHES


OSHA-NEC REGULATIONS


WARNING
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10.0 FIRE SIGNS
 
	 Fire	Signs	are	available	upon	request	to	call	out	specific	rooms	or	label	exits.		Certain	signs	are
	 required	by	the	City	of	Cambridge	Fire	Department.		Signs	that	do	not	meet	the	guidelines	will	be	
	 reviewed	by	Signage	Committee.


 10.1 Electrical Room No Storage Allowed


	 	 A.	 Specifications


	 	 	 Size:	 	 	 5”	x	10”
	 	 	 Material:	 	 1/16”	Two	Part	ABS	Plastic		
	 	 	 Type	Style/Font:	 Helvetica	Regular,	1”	and	1/2”


  B. Example


 10.2 Emergency Electrical Room No Storage Allowed


	 	 A.	 Specifications


	 	 	 Size:	 	 	 5”	x	14	1/2”
	 	 	 Material:	 	 1/16”	Two	Part	ABS	Plastic
	 	 	 Type	Style/Font:	 Helvetica	Regular,	1”	and	1/2”	 	 	


  B. Example


5”H X 10”W - Copy 1” & 1/2”, Helvetica Regular


5”


10”


1”


1”


1/2”


3/4”


1/2”


5/8”


5/8”


5”H X 14 1/2”W - Copy 1” & 1/2”, Helvetica Regular


5”


14 1/2”


1”


1”


1/2”


3/4”


1/2”


5/8”


5/8”
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 10.3 Main Electrical Room No Storage Allowed


	 	 A.	 Specifications


	 	 	 Size:	 	 	 11”	x	20”
	 	 	 Material:	 	 1/16”	Two	Part	ABS	Plastic		
	 	 	 Type	Style/Font:	 Helvetica	Regular,	2”	and	1	1/4”


  B. Example


11” H x 20“  W, Copy- 2” larger, 1 1/4” smaller


11”


20”


3/4”


2”


2”


2”


1  1/4”


3/4”


3/4”


3/4”


3/4”
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	 10.4	 Elevator	Machine	Room	No	Storage	Allowed


	 	 A.	 Specifications


	 	 	 Size:	 	 	 5”	x	13”
	 	 	 Material:	 	 1/16”	Two	Part	ABS	Plastic		
	 	 	 Type	Style/Font:	 Helvetica	Regular,	1”	and	3/4”


  B. Example


 10.5 No Storage Allowed 


	 	 A.	 Specifications


	 	 	 Size:	 	 	 2”	High	x	13”	Wide	
	 	 	 Material:	 	 1/16”	Two	Part	ABS	Plastic
	 	 	 Type	Style/Font:	 Helvetica	Regular,	3/4”
 
  B. Example


2”x13” Arial Bold 3/4”


2”


13”


3/4”


5/8”


5/8”


5”H x 13”W 1” and 3/4” copy


5”


13”


3/4”


1/2”


1”


1”


3/4”


1/2”


1/2”
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	 10.6	 No	Storage	Allowed	Per	Order	of	the	Cambridge	Fire	Department


	 	 A.	 Specifications


	 	 	 Size:	 	 	 3”	High	x	12”	Wide
	 	 	 Material:	 	 1/16”	Two	Part	ABS	Plastic
	 	 	 Type	Style/Font:	 Helvetica	Regular,	1/2”	
 
  B. Example


 10.7 Fire Alarm Control Panel


	 	 A.	 Specifications
   
	 	 	 Size:	 	 	 5”	High	x	16”	Wide
	 	 	 Material:	 	 1/16”	Two	Part	ABS	Plastic
	 	 	 Type	Style/Font:	 Helvetica	Regular,	1	1/4”	 	


  B. Example


 
 


3" high x 12 wide copy 1/2”, Helvetica Regular


3”


12”


1/2”


3/4”


1/2”


3/4”


1/2”


5” high x 16", 1 1/4” copy


5”


16”


3/4”


7/8”


7/8”


1  1/4”


1  1/4”
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	 10.8	 Emergency	Exit	Only	Alarm	Will	Sound


	 	 A.	 Specifications
   
	 	 	 Size:	 	 	 5”	High	x	10	1/2”	Wide
	 	 	 Material:	 	 1/16”	Two	Part	ABS	Plastic
	 	 	 Type	Style/Font:	 Helvetica	Regular,	3/4”
	 	 	 Border	Stripe:	 	 1/16”,	inset	1/4”	 	


  B. Example


 


15/16”


15/16”


3/4”


3/4”


3/8”


3/4”


1/2”


1/16” Border Strip inset 1/4”


10  1/2”


5”
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	 10.9	 Fire	Extinguisher	Signs


	 	 A.	 Specifications


	 	 	 Size:	 	 	 11	3/4W”	x	5”H	(6”W	x	5”H	assembled)
	 	 	 Material:	 	 1/32”	Polystrene	 	 	
	 	 	 Type	Style/Font:	 Helvetica	Bold,	1/2”	
	 	 	 Mounting	Height:	 7	1/2’	above	floor	with	1’	exception	for	clearance	of	obstructing
	 	 	 	 	 	 emergency	devices.		 	 	


  B. Example
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X.0 DORM SIGNS 


	 This	section	specifies	font	types,	graphics,	and	lettering	styles	for	dorm	signage.


 X.1 Dorm Message Board Signs 


	 	 A.	 Specifications
   
	 	 	 Size:	 	 	 8	16/16”	x	13	3/8”	
	 	 	 Material:	 	 Extruded	Aluminum	Message	Board	Holder;	1/8”	Acrylic	Polymer	
	 	 	 	 	 	 header	with		tactile	graphics	and	braille,	1/8”	dry	erase	board,	
	 	 	 	 	 	 .040”	bent	aluminum	tape	mount	tray	in	a	3/8”	extruded
      aluminum
	 	 	 Type	Style/Font:	 Lucida	Sans	Roman	raised	1/32”	
   Message:  Room Number
	 	 	 Braille:		 	 ¼”	Grade	2	raised	1/32”
	 	 	 Color:	 	 	 Sliver	–	Black	copy	
	 	 	 Install:	 	 	 1/32”	Foam	Tape	and	Silicone	Adhesive
	 	 	 Mounting	Height:	 5’	from	floor	to	center
   
  B. Examples


	 	 	 1.		 Extruded	Aluminum	Message	Board	Holder	-	2	Card


6003


DESCRIPTION
 Extruded Aluminum Message Board Holder; 1/8" Acrylic Polymer header with  tactile graphics and braille,
1/8" dry erase board, .040" bent aluminum tape mount tray in a 3/8" extruded aluminum tape mount insert holder.


TYPEFACE
Lucida Sans Roman
 


 Acrylic Polymer Header:
(MAP Brushed Aluminum)


Masonite Board


Extruded Aluminum Insert Holder:
(MAP Brushed Aluminum)


3/8"


Plan View 


1 1/8"


8 13/16"


8 1/2"
1/2"


5/8"


1/2"


1/4"
1/4"
3/8"


2"


3/4"


1/8"


.040 Aluminum -
White on White


(Bent Marker Tray)
(Aligns with Acryilic Detail)


1/8" Acrylic Polymer


1/8" Clear Acrylic


Laminating Tape


3/8" Aluminum Extrusion


Spot Weld:
(between Extrusion and
bent Aluminum Tray)


1/8" Masonite Board:
(Melamine Face)


1/32" Foam Tape


1/16"


1/32” Foam Tape


1/32” Foam Tape


24 Gauge Galvanized Steel


Laminating Tape
Magnetic Business Card:


(By Others)


Aluminum Bar Stock


3/8"


1 1/8"


Acrylic Detail:
(MAP Brushed Aluminum)


4/40 Set Screw: Typical
(2 Places)


Painted Galvanized Steel:
(MAP Brushed Aluminum)2"


3/8"


13 3/8"


9"


Text: Black


3/8"
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	 	 	 2.		 Extruded	Aluminum	Message	Board	Holder	-	3	Card


6081


 


 


  


DESCRIPTION
 Extruded Aluminum Message Board Holder; 1/8" Acrylic Polymer header with  tactile graphics and braille,
1/8" dry erase board, .040" bent aluminum tape mount tray in a 3/8" extruded aluminum tape mount insert holder.


TYPEFACE
Lucida Sans Roman
 


 Acrylic Polymer Header:
(MAP Brushed Aluminum)


Masonite Board


Bent AluminumTray:
(MAP Brushed Aluminum)


Extruded Aluminum Insert Holder:
(MAP Brushed Aluminum)


3/8"


Plan View 


1 1/8"


10 13/16"


10 1/2"
1/2"


5/8"


1/2"


1/4"
1/4"
3/8"


2"


3/4"


1/8"


.040 Aluminum -
White on White


(Bent Marker Tray)
(Aligns with Acryilic Detail)


1/8" Acrylic Polymer


1/8" Clear Acrylic


Laminating Tape


3/8" Aluminum Extrusion


Spot Weld:
(between Extrusion and
bent Aluminum Tray)


1/8" Masonite Board:
(Melamine Face)


1/32" Foam Tape


1/16"


1/32” Foam Tape


1/32” Foam Tape


24 Gauge Galvanized Steel


Laminating Tape
Magnetic Business Card:


(By Others)


Aluminum Bar Stock


3/8"


1 1/8"


Acrylic Detail:
(MAP Brushed Aluminum)


4/40 Set Screw: Typical
(2 Places)


Painted Galvanized Steel:
(MAP Brushed Aluminum)2"


3/8"


13 3/8"


9"


Text: Black


3/8"


Dashed Line Indicates Position of
Aluminum Scab Plate Between
Split Extrusion to Increase Width to
10 13/16”


2"
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 X.2 ADA Dorm Room 


	 	 A.	 Specifications
   
	 	 	 Size:	 	 	 7”	x	9”	
	 	 	 Material:	 	 3/16”	Acrylic	Polymer	header	with	tactile	graphics	and	braille,	
	 	 	 	 	 	 1/8”	clear	acrylic	lens,	3/8”	for	extruded	aluminum	insert	holder
	 	 	 	 	 	 	attached	to	¼”Acrylic	backer
	 	 	 Type	Style/Font:	 Lucida	Sans	Roman	raised	1/32”	
	 	 	 Message:	 	 Room	Number	with	room	type	(example	“Conference	Room”)
	 	 	 Braille:		 	 ¼”	Grade	2	raised	1/32”
	 	 	 Color:	 	 	 Sliver	–	Black	copy	
	 	 	 Install:	 	 	 1/32”	Foam	Tape	and	Silicone	Adhesive
	 	 	 Mounting	Height:	 5’	from	floor	to	center
 


DESCRIPTION
 3/16” Acrylic Polymer Tape Mount Plaque,
1/8” (Pro�le) Extruded Aluminum Insert Holder with
Clear/Clear Acrylic Lens.


TYPEFACE
Lucida Sans Roman
 


1/32" Foam Tape


1/4" Acrylic Holder


1/8” Clear/Clear
Acrylic Lens


Void For Insert


3/16" Acrylic Polymer
w/ Tactile and Braille


Extruded Aluminum
Insert Holder:


(1/8” Pro�le)


1/32" Mag tape,
Full Coverage


5/16"


(Name to Follow)


0023


CONFERENCE
ROOM


5/8"


5/8"


5/8"


1/2" 1/4"


1/2" 1/4"


1 1/8"


5/8"


1 1/8"


1 1/8"
6"


3"


9"


7"


Tactile Text:
Hot Stamped Black


Background:
MAP Brushed Aluminum


Insert Holder:
MAP Brushed Aluminum


Notched Acrylic Lens:
Clear/Clear


Paper Insert:
By Others







 


MIT Design Standards 2022 | Signage Thematic Folder     Page 80 of 84


	 X.3	 Dorm	Conference	Room	


	 	 A.	 Specifications
   
	 	 	 Size:	 	 	 6”	x	6”	
	 	 	 Material:	 	 3/16”	Acrylic	Polymer	header	with	tactile	graphics	and	braille
	 	 	 Type	Style/Font:	 Lucida	Sans	Roman	raised	1/32”	
	 	 	 Message:	 	 Room	Number	with	room	type	(example	“Trash/Recycle”)
	 	 	 Braille:		 	 ¼”	Grade	2	raised	1/32”
	 	 	 Color:	 	 	 Sliver	–	Black	copy	
	 	 	 Install:	 	 	 1/32”	Foam	Tape	and	Silicone	Adhesive
	 	 	 Mounting	Height:	 5’	from	floor	to	center
   
  B. Examples


	 	 	 1.		 Room	ID	number	-	Storage


3041


TRASH/
RECYCLE


5/8"


5/8"


5/8"


1/2" 1/4"


1/2" 1/4"


1 1/8"


5/8"


1 1/8"


1 1/8"
6"


6"


Background:
MAP Brushed Aluminum


Tactile Text: Hot Stamped Black


3/16” Acrylic Polymer


Braille


Tactile Graphics


1/32” Foam Tape


1/16” Bevel


3/16"
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	 	 	 2.		 Room	ID	number	-	Electrical


5058E


ELECTRICAL
CLOSET


NO STORAGE PER ORDER OF
CAMBRIDGE FIRE DEPARTMENT


1 1/8"
5/8"


5/8"


5/8"


1/2" 1/4"


7/8"


1/4"
7/16"


7/8"


Background:
MAP Brushed Aluminum


Tactile Text: Hot Stamped Black


6"


5/8"


1 3/4"


6"


3/16” Acrylic Polymer


Braille


Tactile Graphics


1/32” Foam Tape


1/16” Bevel


3/16"


DESCRIPTION
 .090” Aluminum Sign Panel with
Digitally surface printed copy


1/32” Foam Tape


2-1/2”


11-3/4”


5/8”


1/4”


1/4”


1/4”


3/8”


3/8”


1025
OCCUPANTS NAME


DORM HOUSEMASTER


	 X.4	 Dorm	Head	of	House	ID	Sign	


	 	 A.	 Specifications
   
	 	 	 Size:	 	 	 2	1/2”	x	11	3/4”	
	 	 	 Material:	 	 .090	Aluminum	Sign	Panel	with	Digitally	surface	printed	copy
   Type Style/Font: Lucida Sans Roman 
	 	 	 Message:	 	 Room	Number	/	Occupants	Name	/	Head	of	House
	 	 	 Color:	 	 	 Sliver	–	Black	copy	
	 	 	 Install:	 	 	 1/32”	Foam	Tape	and	Silicone	Adhesive
	 	 	 Mounting	Height:	 5’	from	floor	to	center
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5/16"


1/8"


DESCRIPTION
 1/8” Pro�le Extruded Aluminum Insert Holder,
1/8” Clear Acrylic Lens, Digitally Printed Paper Insert.


1/32” Foam Tape


.063” Aluminum Backer


Extruded Aluminum 


Aluminum Scab Plate 


Clear/Clear Acrylic Lens


Extruded Aluminum: (MAP Brushed Aluminum)


Extruded Aluminum: (MAP Brushed Aluminum)


1/8” Clear/Clear Acrylic Lens


Digitally Printed Paper Insert


8 1/2"


8 1/2"


1/8"


1/8"


CL


Dashed Line Indicates Position of
Aluminum Scab Plate Between
Split Extrusion to Increase Height to
8 1/2”


7 1/4"


	 X.5	 Dorm	Room	Door	Evacuation	holder


	 	 A.	 Specifications
   
	 	 	 Size:	 	 	 8	1/2”	x	8	1/2”		
	 	 	 Material:	 	 1/8”	Profile	Extruded	Aluminum	Insert	Holder,	with	1/8”	Clear
	 	 	 	 	 	 Acrylic	Lens,	Digitally	Printed	Paper	Insert
	 	 	 Color:	 	 	 Sliver	–	Black	copy	
	 	 	 Install:	 	 	 1/32”	Foam	Tape	and	Silicone	Adhesive
	 	 	 Mounting	Height:	 5’	from	floor	to	center
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9”


5/8”


5/8”


1”


1”


4”


1/4”


1/4”
1/4”


1/4”


1/4”


1/2”


6”


2136


SHOWER


DESCRIPTION
 3/16” Acrylic Polymer Tape Mount Plaque with
Tactile Graphics and Braille..


TYPEFACE
Lucida Sans Roman
 


1/32” Foam Tape
Braille


Tactile Graphics


1/16” Bevel


	 X.6	 Dorm	Shower


	 	 A.	 Specifications
   
	 	 	 Size:	 	 	 9”	x	6”	
	 	 	 Material:	 	 3/16”	Acrylic	Polymer	header	with	tactile	graphics	and	braille,	
	 	 	 	 	 	 1/8”	clear	acrylic	lens,	3/8”	for	extruded	aluminum	insert	holder
	 	 	 	 	 	 	attached	to	¼”Acrylic	backer
	 	 	 Type	Style/Font:	 Lucida	Sans	Roman	raised	1/32”	
	 	 	 Message:	 	 Room	Number	&	Symbols
	 	 	 Braille:		 	 ¼”	Grade	2	raised	1/32”
	 	 	 Color:	 	 	 Sliver	–	Black	copy	
	 	 	 Install:	 	 	 1/32”	Foam	Tape	and	Silicone	Adhesive
	 	 	 Mounting	Height:	 5’	from	floor	to	center
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6003


DESCRIPTION


 


Extruded Aluminum Message Board Holder; 1/8" Acrylic Polymer header with  tactile graphics and braille,


TYPEFACE
Lucida Sans Roman


 


 Acrylic Polymer Header:
(MAP Brushed Aluminum)


 Acrylic Polymer Header:
(MAP Brushed Aluminum)


1/2"


5/8"


1/2"


1/4"
1/4"
3/8"


2"


10 1/2”


Text: Black


3/16”
sign panel


1/32 "
sign backer


Braille


room number


RESTROOM


6"


7/8"


7/8"


1/8"


4"


8 1/2"


3 1/2"


1/8"
3/8"


WOMEN5/8"


5/16"


3/8"


Tactile Text: Hot Stamped Black


Tactile Symbol: Hot Stamped Black


3/8"
1/4"


5/8"


machined edge
top/bottom


tactile copy


1/16” Bevel


6003


DESCRIPTION


 


Extruded Aluminum Message Board Holder; 1/8" Acrylic Polymer header with  tactile graphics and braille,


TYPEFACE
Lucida Sans Roman


 


 Acrylic Polymer Header:
(MAP Brushed Aluminum)


 Acrylic Polymer Header:
(MAP Brushed Aluminum)


1/2"


5/8"


1/2"


1/4"
1/4"
3/8"


2"


10 1/2”


Text: Black


3/16”
sign panel


1/32 "
sign backer


Braille


room number


RESTROOM


6"


7/8"


7/8"


1/8"


4"


8 1/2"


3 1/2"


1/8"
3/8"


WOMEN5/8"


5/16"


3/8"


Tactile Text: Hot Stamped Black


Tactile Symbol: Hot Stamped Black


3/8"
1/4"


5/8"


machined edge
top/bottom


tactile copy


1/16” Bevel


 X.7 Dorm Restroom


	 	 A.	 Specifications
   
	 	 	 Size:	 	 	 10	1/2”	x	6”	
	 	 	 Material:	 	 3/16”	Acrylic	Polymer	header	with	tactile	graphics	and	braille,	
	 	 	 	 	 	 1/8”	clear	acrylic	lens,	3/8”	for	extruded	aluminum	insert	holder
	 	 	 	 	 	 attached	to	¼”Acrylic	backer
	 	 	 Type	Style/Font:	 Lucida	Sans	Roman	raised	1/32”	
	 	 	 Message:	 	 Room	Number	&	Symbols
	 	 	 Braille:		 	 ¼”	Grade	2	raised	1/32”
	 	 	 Color:	 	 	 Sliver	–	Black	copy	
	 	 	 Install:	 	 	 1/32”	Foam	Tape	and	Silicone	Adhesive
	 	 	 Mounting	Height:	 5’	from	floor	to	center
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I. INTRODUCTION	  
	  
The	  Department	  of	  Facilities,	  Facilities	  Information	  Systems	  group	  is	  MIT’s	  official	  source	  for	  building,	  


building	  components,	  and	  room	  numbers.	  	  The	  group	  also	  manages	  the	  academic	  portfolio	  space	  
inventories.	  These	  inventories	  are	  kept	  current	  via	  space	  auditing.	  
	  


Building	  Information:	  
MIT	  has	  two	  building	  portfolios,	  the	  Investment	  Portfolio	  and	  the	  Academic	  Portfolio.	  The	  Investment	  
Portfolio	  consists	  of	  buildings	  that	  MIT	  leases	  to	  outside	  users	  for	  income	  or	  future	  conversion.	  These	  


buildings	  are	  not	  currently	  included	  in	  the	  Space	  Accounting	  inventories.	  
	  
Building	  Types:	  


MIT	  currently	  uses	  three	  building	  types	  (academic,	  residential,	  service),	  however,	  Draper	  constituted	  a	  
fourth	  type	  based	  on	  historical	  data.	  	  The	  Draper	  facilities	  occupied	  by	  the	  Charles	  Stark	  Draper	  
Laboratory	  (previously	  known	  as	  the	  Instrumentation	  Laboratory)	  were	  divested	  from	  MIT	  on	  July	  1,	  


1963.	  
	  
Building	  Numbers:	  


Within	  the	  Main	  Group,	  buildings	  to	  the	  west	  of	  the	  Great	  Dome	  are	  numbered	  with	  odd	  numbers	  and	  
buildings	  to	  the	  East	  of	  the	  Great	  Dome	  are	  numbered	  with	  even	  numbers	  (the	  exception	  to	  this	  scheme	  
is	  the	  ‘50’	  block	  of	  buildings).	  This	  plan	  was	  affected	  in	  1917	  with	  completion	  of	  the	  first	  MIT	  buildings	  


on	  the	  Cambridge	  site	  at	  the	  time	  of	  the	  Institute's	  move	  from	  its	  original	  Boston	  location.	  	  	  
	  
Gross	  Area	  Breakdown:	  


In	  the	  1960’s,	  the	  Federal	  Construction	  Council	  published	  official	  definitions	  and	  standards	  for	  
measuring	  and	  compiling	  data	  on	  buildings	  in	  the:	  


	  
• Federal	  Construction	  Council	  Technical	  Report	  No.	  50	  (Publication	  1235)	  
• Classification	  of	  Building	  Areas	  
• National	  Academy	  of	  Sciences	  
• Building	  Research	  Advisory	  Board	  
	  


These	  were	  supplemented	  by	  a	  hierarchy	  of	  more	  detailed	  classifications	  of	  building	  space	  and	  their	  
definitions	  published	  in	  the	  Facilities	  Inventory	  and	  Classification	  Manual,	  1973,	  USDHEW,	  Office	  of	  
Education.	  	  This	  document	  was	  then	  updated	  and	  republished	  as	  the	  Postsecondary	  Education	  Facilities	  


Inventory	  and	  Classification	  Manual,	  Revised	  and	  Reprinted	  April	  1994	  and	  more	  recently,	  USDOE,	  
National	  Center	  for	  Education	  Statistics.	  Intended	  for	  use	  by	  federal	  agencies,	  these	  definitions	  have	  
been	  widely	  adopted	  by	  colleges	  and	  universities	  over	  many	  years,	  including	  MIT.	  	  Currently,	  MIT	  
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references	  the	  2006	  edition	  of	  the	  Postsecondary	  Education	  Facilities	  Inventory	  and	  Classification	  
Manual.	  


	  


1. PROCEDURES	  


1.1 REQUESTING	  NEW	  BUILDING	  NUMBERS	  
	  


1. The	  Project	  Manager	  will	  contact	  the	  FIS	  group	  at	  fis-‐request@mit.edu	  to	  request	  a	  new	  
building	  number	  during	  the	  early	  design	  stages.	  	  The	  project	  manager	  will	  provides	  the	  following	  
information	  to	  FIS:	  
• Footprint	  (drawing	  or	  sketch	  showing	  a	  specific	  building	  outline,	  distinguishable	  from	  


neighboring	  or	  connected	  structures)	  
• Building	  Name	  (street	  address	  if	  a	  donor	  name	  is	  not	  available)	  
• Street	  Address	  
• E911	  Address	  (if	  different	  from	  the	  street	  address)	  
• Building	  Use	  (Academic,	  Residential,	  Service)	  
• Percentage	  of	  Building	  Occupied	  by	  MIT	  (per	  project	  requirement)	  
• Potential	  Occupying	  Department	  
• Construction	  start	  date	  
• Estimated	  completion	  date	  (substantial	  completion/occupancy)	  
• Building	  Ownership	  (Owned	  by	  MIT	  /	  Leased)	  


2. The	  FIS	  group	  will	  assign	  a	  building	  number	  in	  5-‐7	  business	  days.	  See	  Grid	  in	  Appendix	  A.	  
	  


1.2 REQUESTING	  ROOM	  NUMBERS	  	  
	  
To	  insure	  proper	  integrity	  with	  the	  various	  MIT	  administrative	  systems,	  adherence	  to	  and	  maintenance	  
of	  the	  MIT	  room	  numbering	  standard	  ensures	  that	  assigned	  space	  identifiers	  always	  remain	  unique.	  


	  
1. When	  room	  layouts	  are	  established,	  send	  plans	  and	  the	  room	  number	  request	  to	  fis-‐


request@mit.edu.	  Required	  information	  includes:	  
• MIT	  Project	  Number 
• MIT	  Project	  Manager(s) 
• Building	  Number 
• Floor 
• Room	  Numbers	  (existing) 
• Organization	  /	  Department 
• Estimated	  Start	  Date 
• Estimated	  Completion	  Date 
• Electronic	  floor	  plan	  (AutoCAD.dwg	  preferred)	  showing	  room	  use	  labels	   


2. The	  FIS	  group	  will	  assign	  official	  room	  numbers	  and	  will	  return	  a	  marked	  up	  copy	  of	  the	  plan	  
within	  5	  –	  7	  (typical	  renovation)	  estimated	  business	  days	  or	  7-‐10	  (capital	  projects)	  business	  days.	  
If	  any	  further	  changes	  (ie.	  architectural	  reconfigurations,	  room	  usages,	  or	  organizational	  
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changes)	  occur	  during	  design	  or	  construction,	  the	  FIS	  group	  must	  be	  contacted	  as	  soon	  as	  
possible	  for	  revised	  room	  numbers.	  


	  


1.3 SPACE	  ACCOUNTING	  
	  


Space	  Accounting	  at	  MIT	  exists	  to	  document	  and	  maintain	  the	  accuracy	  of	  the	  following	  elements	  as	  
related	  to	  MIT	  space:	  
	  


• MIT	  Room	  Numbers	  
• Room	  Usage	  
• Architectural	  Configuration	  
• Organizational	  Assignment	  


	  
Square	  footage	  calculations	  are	  derived	  from	  the	  architectural	  configuration	  of	  spaces	  (walls,	  partitions,	  


openings,	  etc.)	  and	  adhere	  to	  the	  guidelines	  established	  in	  the	  U.	  S.	  Department	  of	  Education's	  
"Postsecondary	  Education	  Facilities	  Inventory	  and	  Classification	  Manual"	  (FICM).	  
	  


The	  fourth	  data	  element,	  organizational	  assignment,	  is	  determined	  by	  the	  Committee	  for	  Review	  of	  
Space	  Planning	  (CRSP	  Committee)	  and	  communicated	  to	  FIS.	  
	  


1.3.1 Origination	  


	  
Space	  accounting	  auditing	  originates	  from	  multiple	  areas:	  
	  


• Capital	  Construction	  Projects	  
• Construction	  Renovation	  Projects	  
• Self	  Service	  Auditing	  Requests	  
• The	  Committee	  for	  Review	  of	  Space	  Planning/Provost	  Office	  


	  


Every	  two	  years	  this	  includes	  the	  ICR,	  or	  Indirect	  Cost	  Recovery,	  audit.	  
	  


1.3.2 Systematic	  Audit	  (ICR)	  


	  


This	  audit	  is	  completed	  by	  looking	  into	  each	  and	  every	  room;	  building	  by	  building,	  floor	  by	  floor,	  room	  by	  
room.	  The	  standard	  has	  been	  to	  do	  this	  every	  other	  year,	  covering	  each	  academic	  and	  indirect-‐cost-‐
recoverable	  building.	  This	  two-‐year	  cycle	  is	  prompted	  by	  the	  requirement	  in	  Bureau	  of	  the	  Budget	  


Circular	  A-‐21	  that	  building	  space	  inventories	  upon	  which	  federal	  indirect	  cost	  recovery	  is	  based	  be	  
updated	  every	  other	  year.	  	  


1.3.3 Ad	  Hoc	  Audit	  
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This	  audit	  is	  completed	  by	  looking	  into	  each	  room	  that	  has	  undergone	  a	  space	  change,	  which	  can	  range	  
from	  a	  single	  space	  to	  an	  entire	  building.	  The	  current	  standard	  is	  to	  cover	  space	  changes	  as	  soon	  as	  


possible,	  following	  their	  completion,	  on	  a	  continuous	  month-‐to-‐month	  basis.	  The	  timeliness	  of	  this	  cycle	  
addresses	  the	  daily	  and	  expedient	  needs	  of	  the	  MIT	  community,	  which	  benefits	  from	  current	  and	  
accurate	  data	  made	  available	  in	  both	  the	  database	  and	  the	  floorplans.	  


2. BUILDING	  INVENTORY	  
	  


The	  Academic	  Portfolio	  consists	  of	  buildings	  used	  day-‐to-‐day	  for	  academic,	  residential	  or	  service	  
activities.	  	  Most	  of	  these	  buildings	  are	  owned	  by	  MIT,	  however	  some	  are	  leased	  or	  partially	  leased	  by	  
outside	  owners.	  	  The	  Space	  Accounting	  inventories	  include	  only	  the	  buildings	  in	  the	  Academic	  Portfolio,	  


therefore	  these	  are	  the	  only	  buildings	  counted	  and	  assigned	  types,	  numbers	  and	  organizations.	  
	  


2.1 BUILDING	  TYPES	  
	  


Buildings	  in	  the	  Academic	  Portfolio	  are	  categorized	  into	  one	  of	  the	  following	  three	  types	  based	  on	  the	  
predominant	  activity	  within	  them:	  


	  
• Academic	  –	  includes	  teaching	  and	  research	  facilities	  
• Residential	  –	  includes	  student	  housing	  and	  the	  President’s	  house	  
• Service	  –	  includes	  administrative,	  athletic,	  library,	  medical,	  religious,	  student	  center,	  auditorium,	  


utility/mechanical,	  storage	  and	  parking	  garage	  facilities	  
	  


2.2 BUILDING	  NUMBERS	  
	  
MIT	  official	  building	  numbers	  are	  assigned	  to	  all	  buildings	  in	  the	  Academic	  Portfolio	  including	  buildings	  
leased	  by	  MIT	  from	  non-‐MIT	  owners.	  In	  this	  latter	  case	  the	  MIT	  numbers	  are	  used	  only	  internally	  and	  are	  


assigned	  for	  consistency	  and	  ease	  of	  reference	  in	  administrative	  matters.	  	  
	  
The	  boundaries	  of	  these	  adjacent	  East,	  West,	  North	  and	  other	  sectors	  were	  drafted	  in	  a	  plan	  prepared	  


by	  Donald	  Whiston	  (MIT	  Class	  of	  1932).	  The	  boundaries	  of	  sectors	  used	  for	  numerical	  assignments	  of	  
10's,	  20's,	  etcetera	  within	  each	  of	  these	  sectors	  were	  included	  in	  the	  Whiston	  plan	  (e.g.	  E10	  to	  E19).	  	  
	  


2.2.1 Building	  Prefixes	  


	  


Buildings	  are	  grouped	  into	  the	  following	  eight	  geographical	  areas	  in	  relation	  to	  the	  Main	  Group	  and	  are	  
assigned	  numbers	  based	  on	  these	  locations:	  


	  
• Main	  Group	  –	  these	  buildings	  are	  assigned	  numbers	  without	  an	  alphabetical	  prefix	  (e.g.	  1	  or	  68)	  
• N	  –	  this	  alphabetic	  prefix	  is	  used	  for	  buildings	  that	  sit	  north	  of	  the	  Main	  Group	  (e.g.	  N4)	  
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• NE	  –	  this	  alphabetic	  prefix	  is	  used	  for	  buildings	  that	  sit	  northeast	  of	  the	  Main	  Group	  
• NW	  –	  this	  alphabetic	  prefix	  is	  used	  for	  buildings	  that	  sit	  northwest	  of	  the	  Main	  Group	  
• E	  –	  this	  alphabetic	  prefix	  is	  used	  for	  buildings	  that	  sit	  east	  of	  the	  Main	  Group	  
• EE	  –	  this	  alphabetic	  prefix	  is	  used	  for	  buildings	  that	  sit	  farther	  east	  of	  the	  Main	  Group	  
• W	  –	  this	  alphabetic	  prefix	  is	  used	  for	  buildings	  that	  sit	  west	  of	  the	  Main	  Group	  
• WW	  –	  this	  alphabetic	  prefix	  is	  used	  for	  buildings	  that	  sit	  farther	  west	  of	  the	  Main	  Group	  
• OC	  –	  this	  alphabetic	  prefix	  is	  used	  for	  buildings	  that	  sit	  beyond	  the	  range	  of	  the	  Cambridge	  


Campus	  


2.2.2 Building	  Suffixes	  


	  


A	  one	  letter	  suffix	  is	  used	  in	  the	  following	  circumstances:	  
	  


• When	  there	  is	  a	  supplementary	  or	  auxiliary	  physical	  status	  and	  functional	  role	  of	  a	  building	  
either	  adjoining	  or	  adjacent	  to	  a	  nearby	  principle	  structure	  to	  which	  there	  is	  an	  assigned	  number	  
(e.g.	  W57	  and	  W57A).	  


• When	  there	  is	  a	  component	  of	  a	  larger	  structure	  with	  an	  equal	  functional	  role	  to	  all	  the	  other	  
components.	  	  In	  this	  case	  there	  may	  be	  no	  area	  assigned	  without	  a	  suffix	  (e.g.	  Bates	  OC19A	  
through	  OC19Q).	  


	  


2.2.3 Counting	  Buildings	  


	  


The	  space	  accounting	  inventories	  count	  MIT	  buildings	  in	  the	  manner	  described	  below:	  
	  


• Residential	  buildings	  with	  multiple	  components	  and	  multiple	  letter	  suffixes	  are	  counted	  as	  one	  
building	  (e.g.	  building	  W61).	  


	  


• Exception:	  W85	  is	  counted	  as	  one	  building	  while	  W85A-‐B-‐C,	  W85D-‐E,	  W85F-‐G	  and	  W85H-‐J-‐K	  are	  
counted	  as	  four	  buildings.	  
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• Non-‐residential	  buildings	  and	  their	  auxiliaries	  or	  components	  are	  counted	  individually	  (e.g.	  6	  
and	  6B	  are	  counted	  as	  two	  (2)	  buildings).	  


	  


	  
	  


	  


o Exception:	  14	  and	  14N-‐S-‐E-‐W	  are	  counted	  as	  one	  building.	  
	  


	  
	  


	  


2.3 GROSS	  AREA	  BREAKDOWN	  


2.3.1 Area	  Definitions	  


	  
The	  unit	  of	  measure	  for	  all	  building	  area	  measurements	  and	  recorded	  data	  in	  the	  Space	  Accounting	  


inventories	  is	  square	  feet	  (sf).	  	  	  
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MIT	  has	  adopted	  the	  definitions	  and	  standards	  for	  measuring	  and	  compiling	  data	  on	  buildings	  from	  the	  
Postsecondary	  Education	  Facilities	  Inventory	  and	  Classification	  Manual,	  revised	  and	  reprinted	  April	  


1994,	  USDOE,	  National	  Center	  for	  Education	  Statistics	  (also	  the	  2006	  edition).	  	  The	  following	  is	  a	  list	  of	  
definitions	  and	  classifications:	  	  
	  


Gross	  Area	  =	  Structural	  Area	  +	  Net	  Usable	  Area	  
	  
Definition:	  	  The	  sum	  of	  all	  areas	  on	  all	  floors	  of	  a	  building	  included	  within	  the	  outside	  faces	  of	  its	  exterior	  


walls,	  including	  all	  vertical	  penetration	  areas,	  for	  circulation	  and	  shaft	  areas	  that	  connect	  one	  floor	  to	  
another.	  
	  


	  
Structural	  Area	  =	  Gross	  Area	  –	  Net	  Usable	  Area	  
	  


Definition:	  	  The	  sum	  of	  all	  areas	  on	  all	  floors	  of	  a	  building	  that	  cannot	  be	  occupied	  or	  put	  to	  use	  because	  
of	  structural	  building.	  	  (I.E.	  Principally	  the	  sum	  of	  all	  cross-‐sectional	  areas	  of	  exterior	  walls	  and	  interior	  
partitions.)	  


	  
	  
Non-‐assignable	  Area	  =	  Sum	  of	  the	  Areas	  Designated	  as	  the	  3	  non-‐assignable	  of	  the	  13	  major	  space	  use	  


categories	  
	  


Definition:	  	  The	  sum	  of	  all	  areas	  on	  all	  floors	  of	  a	  building	  not	  available	  for	  assignment	  to	  an	  occupant	  or	  
for	  specific	  use,	  but	  necessary	  for	  the	  general	  operation	  of	  a	  building.	  
	  


Major	  Uses	  (non-‐assignable):	  


• Building	  Service	  Area	  (custodial	  supplies,	  janitorial	  sink	  rooms,	  janitorial	  closets,	  and	  public	  rest	  rooms)	  
• Circulation	  Area	  
• Mechanical	  Area	  


	  
	  


Definition:	  The	  sum	  of	  all	  areas	  on	  all	  floors	  of	  a	  building	  used	  for.	  
	  
	  


Net	  Assignable	  Area	  =	  Sum	  of	  Areas	  Designated	  by	  10	  of	  the	  13	  assignable	  major	  space	  use	  categories	  
	  
Definition:	  	  The	  sum	  of	  all	  areas	  on	  all	  floors	  of	  a	  building	  assigned	  to,	  or	  available	  for	  assignment	  to	  an	  


occupant	  or	  specific	  use.	  


Major	  Space	  Use	  Categories:	  
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• Classrooms	  
• Laboratories	  
• Offices	  
• Study	  
• Special	  Use	  
• General	  Use	  
• Support	  
• Health	  Care	  
• Residential	  
• Unclassified	  


	  


	  
Net	  Usable	  Area	  =	  Assignable	  Area	  +	  Non-‐assignable	  Area	  


	  
Definition:	  	  The	  sum	  of	  all	  areas	  on	  all	  floors	  of	  a	  building	  either	  assigned	  to	  or	  available	  for	  assignment	  
to	  an	  occupant	  or	  specific	  use	  or	  necessary	  for	  the	  general	  operation	  of	  a	  building.	  (I.E.	  Included	  within	  


the	  inside	  faces	  of	  its	  walls	  and	  partitions.)	  
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3. ROOM	  INVENTORY	  AND	  NUMBERS	  
	  
Room	  numbers	  follow	  a	  specific,	  consistent	  format	  that	  is	  intuitive	  and	  conveys	  meaningful	  information	  


to	  the	  building	  users.	  The	  full	  number	  is	  comprised	  of	  three	  segments,	  the	  official	  building	  number,	  the	  
floor	  number	  and	  the	  assigned	  room	  number.	  	  
Example:	  


	  


Building	  Number 
	    Floor	  


Number 
Room	  Number 


Campus	  
Sector 


Facility	  # Facility	  Suffix -‐ Floor	  # Room	  # Room	  Suffix 


W 70 E -‐ 2 08 S 
	  


3.1 GENERAL	  RULES	  
	  


• Ground	  floor	  room	  numbers	  begin	  near	  the	  principal	  point	  of	  access	  to	  the	  building	  and	  increase	  
away	  from	  that	  point.	  


• All	  upper	  and	  lower	  floor	  room	  numbers	  approximately	  correspond	  to	  the	  room	  numbers	  on	  the	  
ground	  floor.	  


• Sub-‐basements	  would	  have	  a	  floor	  number	  of	  ‘00’,	  therefore	  a	  complete	  room	  number	  in	  the	  
sub-‐basement	  might	  look	  like	  NE49-‐0017.	  


• Basements	  have	  a	  floor	  number	  of	  0	  allowing	  the	  Ground	  floor	  to	  have	  a	  floor	  number	  of	  1,	  the	  
Second	  floor	  to	  have	  a	  floor	  number	  of	  2	  and	  so	  on.	  	  


• Room	  numbers	  are	  placed	  using	  the	  ‘post	  office	  system’	  so	  that	  all	  even	  numbers	  are	  on	  one	  
side,	  while	  odd	  numbers	  are	  on	  the	  opposite	  side.	  


• Gaps	  are	  often	  introduced	  to	  allow	  for	  additional	  numbers	  to	  be	  inserted	  in	  the	  event	  of	  a	  future	  
renovation.	  


• The	  centerline’s	  of	  the	  building’s	  structural	  grid	  is	  used	  as	  a	  format	  for	  constructing	  a	  basic	  
arrangement	  of	  numbers,	  which	  is	  used	  as	  a	  guide	  on	  all	  floors.	  Within	  each	  cell,	  the	  room	  
number	  (of	  the	  possibilities	  assigned	  to	  a	  cell)	  is	  determined	  by	  the	  door	  location	  in	  the	  cell.	  The	  
number	  of	  cells	  divided	  by	  100	  is	  the	  maximum	  number	  that	  can	  be	  assigned	  per	  floor	  in	  the	  
MIT	  room	  numbering	  system.	  This	  system	  is	  used	  to	  establish	  and	  maintain	  a	  consistent	  
numbering	  scheme	  for	  the	  life	  of	  the	  building.	  


• Rooms	  reached	  via	  the	  main	  corridor	  are	  assigned	  numbers	  based	  on	  the	  grid.	  
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• Rooms	  reached	  via	  other	  rooms	  are	  recognized	  using	  the	  ‘suite	  system’.	  	  Beginning	  with	  the	  first	  
room	  to	  the	  left	  of	  the	  primary	  access	  point,	  letters	  (beginning	  with	  A,	  skipping	  E,	  I,	  J,	  M1,	  O,	  and	  
T)	  are	  assigned	  in	  a	  clockwise	  direction.	  	  


• Rooms	  or	  spaces	  within	  rooms	  that	  already	  carry	  a	  suffix	  would	  have	  the	  first	  letter	  followed	  by	  
another	  letter	  (beginning	  with	  A,	  skipping	  E,	  I,	  J,	  M,	  O,	  and	  T)	  


• Occasionally	  this	  scheme	  is	  recursive	  to	  the	  extent	  of	  two	  appended	  letters.	  


• Special	  room	  suffixes	  are	  used	  for	  public	  circulation,	  building	  service,	  mechanical	  areas,	  and	  
mezzanines.	  	  The	  table	  below	  shows	  these	  suffixes	  with	  examples:	  


	  
Area	   Type	   Suffix	   Example	  
Building	  Service	   Janitorial	  Areas	   J	   123J	  
Circulation	   Bridge/Tunnel	   CA,	  CB,	  CC,	  etc.	   100CA,	  100CB	  
	   Corridor	   CA,	  CB,	  CC,	  etc.	   100CA,	  200CA	  
	   Elevator	   E1,	  E2,	  E3,	  etc.	   100E1,	  100E2	  
	   Lobby	   LA,	  LB,	  LC,	  etc.	   100LA,	  100LB	  
	   Stairway	   SA,	  SB,	  SC,	  etc.	   100SA,	  100SB	  
Mechanical	   Shaft	  (Accessible)	   Z	   123Z	  
	   Electrical	  Closet	   E	   123E	  
	   TeleComm	  Closet	   T	   123T	  
Mezzanine	   All	  Room	  Types	   M	   123M	  


	  
*	  Non-‐accessible	  shafts	  are	  not	  assigned	  a	  room	  number.	  
*	  All	  spaces	  with	  a	  ceiling	  height	  of	  less	  than	  3’-‐0”	  are	  not	  assigned	  a	  room	  number.	  
*	  Open	  air	  spaces	  that	  are	  covered	  by	  the	  roof	  of	  a	  building	  receive	  a	  number	  (usually	  L	  
or	  S).	  
*	  Landing	  docks	  with	  roofs	  are	  given	  a	  number	  from	  the	  grid	  system.	  
	  


Deviations	  from	  the	  standard	  often	  occur	  because	  of	  physical	  and	  historical	  circumstances	  encountered	  


in	  particular	  buildings.	  
	  


3.2 ORGANIZATIONS	  ASSIGNED	  SPACE	  AT	  MIT	  
	  


The	  CRSP	  Committee	  assigns	  space	  to	  the	  following	  organizations:	  
	  


• Academic	  Departments	  and	  Divisions	  
• Independent	  research	  Centers	  and	  Laboratories	  
• Administrative	  Offices	  
• President's	  and	  Provost's	  Offices,	  Deans'	  Offices,	  Vice	  Presidents'	  Offices,	  and	  the	  Offices	  of	  the	  


Chairman	  and	  of	  the	  Secretary	  of	  the	  Corporation	  
	  
	  


	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  Unless	  it	  is	  a	  mezzanine	  level	  
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3.3 THE	  FOUR	  REQUIRED	  DATA	  ELEMENTS	  
	  


The	  following	  four	  data	  elements	  are	  required	  for	  each	  room	  recorded	  in	  the	  Space	  Accounting	  
inventory	  database:	  
	  


• MIT	  room	  number	  
• Room	  use	  
• Organizational	  assignment	  
• Area	  of	  the	  room	  in	  square	  feet	  
	  


The	  two	  representations	  of	  the	  four	  required	  data	  elements	  are	  as	  follows:	  
	  


• Floorplans	  (graphic)	  
• Database	  (tabular)	  


	  


ROOM	  USE	  DEFINITIONS	  
 
SOURCE:	  	  The	  following	  definitions	  are	  based	  upon	  those	  published	  in	  the	  2006	  edition	  of	  the	  U.	  S.	  
Department	  of	  Education's	  "Postsecondary	  Education	  Facilities	  Inventory	  and	  Classification	  Manual"	  


(FICM).	  	  They	  have	  been	  adapted	  and	  added	  to,	  to	  align	  with	  MIT’s	  facility	  space	  management	  practices	  
and	  policies.	  They	  support	  the	  process	  of	  indirect	  cost	  recovery	  as	  well	  as	  general	  administration	  and	  
provision	  of	  community	  information.	  


	  
Major Use Techspace Abbrev. 
Classrooms CLASSRMS 
Laboratories LABS 
Offices OFFICES 
Study STUDY 
Special Use SPECIAL 
General Use GENERAL 
Support SUPPORT 
Healthcare HEALTH 
Residential RESIDENT 
Unclassified UNCLASS 
Building Service BLDG SRV 
Circulatory CIRCULAT 
Mechanical MECHANIC 


	  
More	  detailed	  information	  on	  this	  subject	  can	  be	  found	  at	  https://floorplans.mit.edu/	  under	  


"EXPLORATIONS":	  Room	  Use	  Definitions.	  	  
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3.4 MAJOR	  ROOM	  USE:	  CLASSROOMS	  
This	  category	  aggregates	  classroom	  facilities	  as	  an	  institution-‐wide	  resource,	  even	  though	  these	  areas	  
may	  fall	  under	  different	  levels	  of	  organizational	  control.	  The	  term	  “classroom”	  includes	  not	  only	  general	  
purpose	  classrooms,	  but	  also	  lecture	  halls,	  recitation	  rooms,	  seminar	  rooms,	  and	  other	  spaces	  used	  
primarily	  for	  scheduled	  non-‐laboratory	  instruction.	  
	  
4.1.1	  Classroom	  
FORMATTED:	  (CLASSROOM	  /	  CLASS	  /	  CL)	  
Definition:	  	  A	  room	  used	  for	  scheduled	  instruction	  and	  not	  tied	  to	  a	  specific	  subject	  or	  discipline	  by	  equipment	  in	  
the	  room	  or	  by	  the	  configuration	  of	  the	  room.	  
Description:	  	  These	  rooms	  may	  be	  called	  general	  purpose	  classrooms	  or	  seminar	  rooms.	  	  They	  may	  be	  equipped	  
with	  tablet	  armchairs	  or	  with	  tables	  and	  chairs.	  	  They	  may	  contain	  multimedia	  or	  telecommunications	  
equipment.	  	  A	  classroom	  may	  be	  furnished	  with	  special	  equipment	  appropriate	  to	  a	  specific	  area	  of	  study,	  if	  this	  
equipment	  does	  not	  render	  the	  room	  unsuitable	  for	  use	  by	  classes	  in	  other	  areas	  of	  study.	  
	  


	  
4.1.2	  Classroom	  Service	  
FORMATTED:	  (CLASSROOM	  SVC	  /	  CLA	  SV	  /	  CS)	  
Definition:	  	  A	  room	  that	  directly	  serves	  one	  or	  more	  classrooms	  or	  lecture	  halls	  as	  an	  extension	  of	  the	  activities	  
in	  those	  rooms.	  
Description:	  	  Includes	  projection	  rooms,	  telecommunications	  control	  booths,	  preparation	  rooms,	  coat	  rooms,	  
closets,	  storage	  rooms,	  stock	  rooms,	  equipment	  issue	  rooms	  and	  similar	  facilities,	  if	  they	  serve	  classrooms	  or	  
lecture	  halls.	  
	  
	  
4.1.3	  Lecture	  Hall	  
FORMATTED:	  (LECTURE	  HALL	  /	  LECT	  H	  /	  LH)	  
Definition:	  	  	  Typically	  a	  large	  room	  used	  to	  deliver	  lectures	  as	  scheduled	  instruction	  to	  a	  large	  number	  of	  
students	  that	  does	  not	  require	  special	  purpose	  equipment.	  
Description:	  	  	  A	  lecture	  hall	  may	  be	  equipped	  with	  tablet-‐arm	  chairs,	  often	  fixed	  to	  a	  stepped	  floor.	  	  It	  may	  be	  
furnished	  with	  special	  equipment	  appropriate	  to	  a	  specific	  area	  of	  study,	  if	  equipment	  does	  not	  render	  the	  
room	  unsuitable	  for	  use	  by	  classes	  in	  other	  areas	  of	  study.	  
	  


	  


3.5 MAJOR	  ROOM	  USE:	  LABORATORIES	  
A	  laboratory	  is	  a	  facility	  characterized	  by	  special	  purpose	  equipment	  or	  a	  specific	  space	  configuration	  
that	  limits	  instructional	  or	  research	  activities	  to	  a	  particular	  discipline	  or	  a	  closely	  related	  group	  of	  
disciplines.	  
These	  activities	  may	  be	  individual	  or	  group	  in	  nature,	  with	  or	  without	  supervision.	  Laboratories	  may	  be	  
found	  in	  all	  fields	  of	  study	  including	  letters,	  humanities,	  natural	  sciences,	  social	  sciences,	  vocational	  and	  
technical	  disciplines,	  etc.	  
The	  nature	  of	  laboratory	  experiences	  has	  changed	  in	  many	  disciplines	  with	  the	  introduction	  of	  computer	  
simulation	  in	  combination	  with,	  or	  as	  replacement	  of,	  the	  old	  “wet	  lab”	  experience	  in	  both	  natural	  and	  
social	  sciences.	  Curricular	  intent	  should	  be	  considered	  as	  well	  as	  the	  physical	  structure	  of	  the	  space.	  
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4.2.1	  Animal	  Research	  Laboratory	  
FORMATTED:	  (ANIMAL	  RSCH	  LAB	  /	  AN	  LAB	  /	  AN)	  
Definition:	  	  A	  room	  used	  for	  laboratory	  applications	  and	  research	  involving	  the	  use	  of	  animals	  and	  requiring	  
special	  purpose	  equipment	  for	  staff	  and/or	  student	  experimentation	  or	  observation.	  
Description:	  Includes	  animal	  rooms;	  cage	  rooms;	  stalls;	  wards;	  and	  procedure,	  operating,	  recovery,	  isolation,	  
quarantine,	  and	  similar	  spaces	  for	  instruction	  and	  research.	  
	  
	  
4.2.2	  Animal	  Service	  
FORMATTED:	  (ANIMAL	  SERVICE	  /	  AN	  SV	  /	  AS)	  
Definition:	  	  A	  room	  that	  directly	  serves	  one	  or	  more	  animal	  research	  laboratories	  as	  an	  extension	  of	  the	  
activities	  in	  those	  rooms.	  
Description:	  	  Includes	  feed	  storage	  rooms,	  feed	  mixing	  rooms,	  cage	  washing	  rooms,	  cage	  storage	  rooms,	  casting	  
rooms,	  instrument	  rooms,	  and	  internal	  (nonpublic)	  circulation	  space.	  
	  
	  
4.2.3	  Dark	  Room	  
FORMATTED:	  (DARK	  ROOM	  /	  DK	  RM	  /	  DK)	  
Definition:	  	  A	  room	  primarily	  used	  for	  the	  processing	  and	  development	  of	  photographic	  film,	  for	  research	  or	  
teaching	  purposes.	  	  Included	  are	  light	  lock	  vestibules	  that	  typically	  are	  an	  integral	  part	  of	  a	  dark	  room.	  
	  
	  
4.2.4	  Drafting	  Room	  
FORMATTED:	  (DRAFTING	  ROOM	  /	  DRAFT	  /	  DR)	  
Definition:	  	  A	  room	  primarily	  used	  for	  activities	  that	  require	  the	  use	  of	  drafting	  equipment.	  
	  
	  
4.2.5	  Instruction	  Shop	  (or	  Class	  Laboratory	  –	  FICM)	  
FORMATTED:	  (INSTRUCTION	  SHOP	  /	  INSTRC	  /	  IS)	  
Definition:	  	  A	  room	  used	  primarily	  by	  regularly	  scheduled	  classes	  that	  require	  special	  purpose	  equipment	  such	  as	  
power	  tools	  and	  hand	  tools,	  and	  the	  like,	  for	  student	  participation,	  experimentation,	  observation,	  or	  practice	  in	  
a	  field	  of	  study.	  	  An	  Instruction	  Shop	  is	  designed	  for	  and/or	  furnished	  with	  equipment	  to	  serve	  the	  needs	  of	  a	  
particular	  discipline	  for	  group	  instruction	  in	  regularly	  scheduled	  classes.	  	  The	  design	  of	  and/or	  equipment	  in	  
such	  a	  room	  normally	  limits	  or	  precludes	  its	  use	  for	  other	  disciplines.	  
	  
	  
4.2.6	  Instrument	  Room	  
FORMATTED:	  (INSTRUMENT	  ROOM	  /	  INSTRU	  /	  IR)	  
Definition:	  	  A	  room	  containing	  specialized	  measuring	  instruments	  and	  primarily	  devoted	  to	  their	  use,	  directly	  
serving	  one	  or	  more	  laboratories,	  as	  an	  extension	  of	  the	  experimental	  activities	  in	  those	  rooms.	  
	  
4.2.7	  Laboratory	  Service	  
FORMATTED:	  (LABORATORY	  SVC	  /	  LAB	  SV	  /	  LV)	  
Definition:	  	  A	  room	  that	  directly	  serves	  one	  or	  more	  research	  or	  teaching	  laboratories	  as	  an	  extension	  of	  the	  
activities	  in	  those	  rooms.	  
Description:	  	  Includes	  projection	  rooms,	  telecommunications	  control	  booths,	  preparation	  rooms,	  coat	  rooms,	  
closets,	  storage	  rooms,	  stock	  rooms,	  equipment	  issue	  rooms,	  temporary	  hazardous	  materials	  storage,	  cold	  
rooms,	  and	  similar	  facilities,	  if	  they	  serve	  research	  or	  teaching	  laboratories.	  
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4.2.8	  Laboratory	  Support	  Shop	  
FORMATTED:	  (LAB	  SUPPORT	  SHOP	  /	  LAB	  SP	  /	  LS)	  
Definition:	  	  A	  shop	  with	  machine	  tools	  or	  other	  tools	  for	  cutting,	  forming,	  fabricating	  or	  assembling	  equipment	  
primarily	  in	  support	  of	  research	  laboratories.	  Typically,	  special	  lab	  fixtures,	  piping,	  glassware,	  electrical	  or	  
electronic	  equipment	  are	  produced	  or	  repaired	  in	  support	  of	  the	  research	  function.	  
	  
	  
4.2.9	  Music	  Practice	  Room	  
FORMATTED:	  (MUSIC	  PRACTICE	  /	  MU	  PRA	  /	  MU)	  
Definition:	  	  A	  room	  used	  primarily	  for	  individual	  student	  experimentation,	  observation	  or	  practice	  in	  the	  field	  of	  
music.	  	  Stations	  may	  be	  grouped	  or	  individualized.	  
	  
	  
4.2.10	  Research	  Laboratory	  
FORMATTED:	  (RESEARCH	  LAB	  /	  RS	  LAB	  /	  RL)	  
Definition:	  	  A	  room	  used	  primarily	  for	  laboratory	  experimentation,	  research	  or	  training	  in	  research	  methods,	  or	  
professional	  research	  and	  observation,	  or	  structured	  creative	  activity	  within	  a	  specific	  program.	  
Description:	  	  	  The	  activities	  in	  these	  rooms	  are	  generally	  confined	  to	  faculty,	  research	  associates	  and	  graduate	  
students	  and	  are	  applicable	  to	  any	  academic	  discipline.	  	  Activities	  may	  include	  experimentation,	  application,	  
observation,	  composition,	  or	  research	  training	  in	  a	  structured	  environment	  directed	  by	  one	  or	  more	  faculty	  or	  
principal	  investigator(s).	  	  These	  activities	  do	  not	  include	  practice	  or	  independent	  study	  projects	  and	  activities	  
which,	  although	  delivering	  "new	  knowledge"	  to	  a	  student,	  are	  not	  intended	  for	  a	  broader	  academic	  (or	  
sponsoring)	  community	  (e.g.,	  a	  presentation	  or	  publication).	  	  This	  category	  includes	  labs	  that	  are	  used	  for	  
experiments,	  testing	  or	  "dry	  runs"	  in	  support	  of	  instructional,	  research	  or	  public	  service	  activities.	  
	  
	  
4.2.11	  Research	  Laboratory	  Office	  
FORMATTED:	  (RSCH	  LAB-‐OFFICE	  /	  RES	  LO	  /	  RO)	  
Definition:	  	  A	  research	  laboratory	  that	  includes	  a	  writing	  surface,	  such	  as	  a	  desk	  or	  table,	  upon	  which	  the	  
researcher	  may	  record	  laboratory	  observations	  and	  the	  like.	  
	  
	  
4.2.12	  Shop	  Service	  
FORMATTED:	  (SHOP	  SERVICE	  /	  SHP	  SV	  /	  SV)	  
Definition:	  	  A	  space	  that	  directly	  serves	  one	  or	  more	  laboratory	  support	  shops	  or	  instruction	  shops	  as	  an	  
extension	  of	  the	  activities	  in	  those	  rooms.	  
Description:	  	  Includes	  stock	  rooms	  for	  equipment,	  tools,	  supplies	  and	  materials	  used	  in	  shops.	  
	  
	  
4.2.13	  Studio	  
FORMATTED:	  (STUDIO	  /	  STUDIO	  /	  SD)	  
Definition:	  	  A	  room	  used	  primarily	  by	  informally	  or	  irregularly	  scheduled	  classes	  that	  require	  special	  purpose	  
equipment	  for	  student	  participation,	  experimentation,	  observation,	  or	  practice	  involving	  design,	  model	  building	  
or	  other	  such	  activity	  relating	  to	  architecture	  or	  the	  arts.	  
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4.2.14	  Teaching	  Laboratory	  
FORMATTED:	  (TEACHING	  LAB	  /	  TC	  LAB	  /	  TL)	  
Definition:	  	  A	  room	  used	  primarily	  for	  formally	  or	  regularly	  scheduled	  classes	  that	  require	  special	  purpose	  
equipment	  or	  a	  specific	  room	  configuration	  for	  student	  participation,	  experimentation,	  observation,	  or	  practice	  
in	  an	  academic	  discipline.	  
Description:	  	  A	  teaching	  laboratory	  is	  designed	  for	  or	  furnished	  with	  equipment	  to	  serve	  the	  needs	  of	  a	  
particular	  discipline	  for	  group	  instruction	  in	  formally	  or	  regularly	  scheduled	  classes.	  	  This	  special	  equipment	  
normally	  limits	  or	  precludes	  the	  room's	  use	  by	  other	  disciplines.	  
	  


	  


3.6 MAJOR	  ROOM	  USE:	  OFFICES	  
Office	  facilities	  are	  individual,	  multiperson,	  or	  workstation	  spaces	  specifically	  assigned	  to	  academic,	  
administrative,	  and	  service	  functions	  of	  the	  institute.	  
	  


4.3.1	  Conference	  Room	  
FORMATTED:	  (CONFERENCE	  ROOM	  /	  CONF	  /	  CN)	  
Definition:	  	  A	  room	  serving	  an	  office	  complex	  and	  used	  primarily	  for	  staff	  meetings	  and	  departmental	  activities.	  
Description:	  	  	  Often	  used	  by	  a	  specific	  organizational	  unit	  or	  office	  area,	  a	  conference	  room	  is	  distinguished	  from	  
facilities	  such	  as	  seminar	  rooms,	  lecture	  rooms,	  and	  classrooms	  because	  it	  is	  used	  primarily	  for	  activities	  other	  
than	  scheduled	  classes.	  	  A	  conference	  room	  is	  intended	  primarily	  for	  formal	  gatherings	  whereas	  a	  lounge	  is	  
intended	  for	  relaxation	  and	  casual	  interaction.	  
	  
	  
4.3.2	  Office	  
FORMATTED:	  (OFFICE	  /	  OFF	  /	  OF)	  
Definition:	  	  A	  room	  used	  by	  one	  or	  more	  persons	  working	  principally	  at	  desks,	  tables	  or	  workstations.	  
Description:	  	  	  Includes	  faculty,	  administrative,	  clerical,	  graduate	  student,	  teaching	  assistant	  and	  other	  student	  
offices	  which	  may	  contain	  any	  of	  a	  variety	  of	  typical	  office	  furnishings	  or	  equipment.	  
	  
	  
4.3.3	  Office	  Service	  
FORMATTED:	  (OFFICE	  SERVICE	  /	  OFF	  SV	  /	  OS)	  
Definition:	  	  A	  room	  that	  directly	  serves	  an	  office	  or	  group	  of	  offices	  as	  an	  extension	  of	  the	  activities	  in	  those	  
rooms.	  
Description:	  	  Includes	  file	  rooms,	  break	  rooms,	  kitchenettes	  serving	  office	  areas,	  copy	  and	  FAX	  rooms,	  closets,	  
records	  rooms,	  office	  supply	  rooms,	  first	  aid	  rooms	  serving	  office	  areas	  and	  student	  counseling	  rooms.	  
	  
	  
4.3.4	  Private	  Circulation	  
FORMATTED:	  (PVT	  CIRCULATION	  /	  P	  CIRC	  /	  PC)	  
Definition:	  	  	  Passageway	  or	  aisle	  space	  used	  for	  internal	  access	  to	  a	  suite	  of	  rooms	  or	  sub-‐divisions	  of	  space.	  	  It	  is	  
departmentally	  controlled	  and	  only	  indirectly	  accessible	  to	  the	  public.	  
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3.7 MAJOR	  ROOM	  USE:	  STUDY	  
Study	  space	  is	  classified	  into	  five	  categories:	  study	  room,	  stack,	  open-‐stack	  study	  room,	  processing	  
room,	  and	  study	  service.	  Offices	  used	  for	  library	  activities	  are	  coded	  as	  office	  facilities.	  A	  study	  space	  
may	  contain	  equipment	  or	  materials	  that	  aid	  the	  study	  or	  learning	  process	  (e.g.,	  computers,	  multimedia	  
carrels,	  CD	  and	  DVD	  players,	  typewriters,	  records	  and	  tapes)	  and	  that	  do	  not	  restrict	  the	  space	  to	  a	  
particular	  academic	  discipline	  or	  discipline	  group.	  Whereas	  a	  Study	  Room	  may	  appear	  in	  almost	  any	  type	  
of	  building	  on	  campus	  (e.g.,	  academic,	  residential,	  student	  service),	  Stacks,	  Open-‐Stack	  Study	  Rooms,	  
and	  Processing	  Rooms	  are	  typically	  located	  in	  central,	  branch,	  and	  departmental	  libraries.	  Identification	  
of	  library	  space	  should	  be	  made	  through	  the	  use	  of	  functional	  categories,	  and	  departmental	  space	  
through	  the	  combined	  use	  of	  academic	  discipline	  and	  functional	  categories.	  
	  


	  
	  
	  
	  
	  
	  
4.3.5	  Private	  Lavatory	  
FORMATTED:	  (PVT	  LAVATORY	  /	  P	  LAV	  /	  PL)	  
Definition:	  	  	  A	  lavatory	  facility	  that	  is	  limited	  to	  use	  by	  the	  occupants	  of	  the	  immediately	  adjacent	  assignable	  
area.	  	  These	  rooms	  are	  typically	  not	  located	  on	  public	  corridors	  nor	  need	  they	  be	  differentiated	  between	  male	  
or	  female	  lavatories.	  
	  
	  
4.3.6	  Secretary/Reception	  Room	  
FORMATTED:	  (SECY/RECEPTION	  /	  SECY/R	  /	  SE)	  
Definition:	  	  A	  room	  used	  by	  secretarial	  personnel	  and/or	  for	  reception	  of	  visitors	  to	  occupants	  of	  adjacent	  
offices.	  
	  
	  
4.3.7	  Vault	  
FORMATTED:	  (VAULT	  /	  VAULT	  /	  VA)	  
Definition:	  	  A	  specially	  constructed	  room	  for	  the	  safe-‐keeping	  of	  valuables.	  


4.4.1	  Library	  Processing	  Room	  
FORMATTED:	  (LIBRARY	  PROCESS	  /	  LIB	  PR	  /	  LP)	  
Definition:	  	  A	  room	  or	  area	  devoted	  to	  processes	  and	  operations	  in	  support	  of	  library	  functions.	  
Description:	  	  A	  processing	  room	  is	  intended	  for	  specific	  library	  operations	  which	  support	  the	  overall	  library	  
mission.	  	  Included	  are	  card,	  microfiche,	  and	  on-‐line	  catalog	  areas;	  reference	  desk	  and	  circulation	  desk	  areas;	  
bookbinding	  rooms;	  on-‐line	  search	  rooms;	  multimedia	  materials	  processing	  areas;	  interlibrary	  loan	  processing	  
areas;	  and	  other	  areas	  with	  a	  specific	  process	  or	  operation	  in	  support	  of	  library	  functions.	  
	  
	  
4.4.2	  Stack/Study	  Room	  
FORMATTED:	  (STACK/STUDY	  /	  STKSTD	  /	  SR)	  
Definition:	  	  A	  combination	  reading	  or	  study	  room	  and	  stack,	  generally	  without	  physical	  boundaries	  between	  the	  
stack	  and	  study	  areas.	  
Description:	  	  Seating	  areas	  include	  those	  types	  of	  station	  and	  seating	  arrangements	  described	  under	  Study	  
Room.	  	  The	  stack	  areas	  of	  these	  rooms	  may	  include	  collections	  of	  educational	  material	  in	  any	  form	  of	  media.	  
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3.8 MAJOR	  ROOM	  USE:	  SPECIAL	  USE	  
This	  category	  includes	  several	  space	  use	  categories	  that	  are	  sufficiently	  specialized	  in	  their	  primary	  
activity	  or	  function	  to	  merit	  a	  unique	  space	  code.	  Although	  many	  of	  these	  special	  use	  facilities	  provide	  
service	  to	  other	  areas,	  their	  special	  use	  or	  configuration	  dictates	  that	  these	  areas	  not	  be	  coded	  as	  
service	  spaces.	  
	  


	  
	  
	  
4.4.3	  Study	  Room	  
FORMATTED:	  (STUDY	  ROOM	  /	  STUDY	  /	  SY)	  
Definition:	  	  A	  room	  or	  area	  used	  by	  individuals	  to	  study	  at	  their	  convenience,	  which	  is	  not	  restricted	  to	  a	  
particular	  subject	  or	  discipline	  by	  contained	  equipment.	  
Description:	  	  Includes	  study	  rooms	  located	  in	  libraries,	  residential	  facilities,	  academic	  or	  student	  service	  
facilities,	  study	  carrel	  and	  booth	  areas,	  and	  similar	  rooms	  which	  are	  intended	  for	  general	  study	  
purposes.	  Study	  stations	  may	  be	  grouped,	  or	  individualized,	  as	  in	  a	  carrel.	  Study	  stations	  may	  include	  
microcomputers,	  typewriters,	  computer	  terminals,	  microfilm	  readers,	  or	  other	  multimedia	  
equipment.	  Study	  rooms	  are	  primarily	  used	  by	  students	  or	  staff	  for	  learning	  at	  their	  convenience,	  
although	  access	  may	  be	  restricted	  by	  a	  controlling	  unit	  (e.g.,	  departmental	  study	  room).	  Includes	  
music	  listening	  rooms.rofilm	  readers,	  or	  other	  multimedia	  equipment.	  	  Study	  rooms	  are	  primarily	  used	  by	  
students	  or	  staff	  for	  learning	  at	  their	  convenience,	  although	  access	  may	  be	  restricted	  by	  a	  controlling	  unit	  (e.g.,	  
departmental	  study	  room).	  	  Includes	  music	  listening	  rooms.	  


4.5.1	  Animal	  Quarters	  
FORMATTED:	  (ANIMAL	  QUARTERS	  /	  AN	  QTR	  /	  AQ)	  
Definition:	  	  A	  room	  that	  houses	  laboratory	  animals	  used	  for	  research	  or	  instructional	  purposes.	  
Description:	  	  Includes	  animal	  rooms,	  cage	  rooms,	  stalls,	  wards	  and	  similar	  rooms	  in	  which	  animals	  are	  
maintained	  for	  instruction	  and	  research.	  
	  
	  
4.5.2	  Athletic	  Facility	  
FORMATTED:	  (ATHLETIC	  FACIL	  /	  ATHLET	  /	  AT)	  
Definition:	  	  A	  room	  or	  area	  used	  by	  students,	  staff	  or	  the	  public	  for	  athletic	  or	  physical	  education	  activities.	  
Description:	  	  	  Includes	  gymnasiums,	  basketball	  courts,	  handball	  courts,	  squash	  courts,	  wrestling	  rooms,	  weight	  
or	  exercise	  rooms,	  racquetball	  courts,	  indoor	  swimming	  pools,	  indoor	  ice	  rinks,	  indoor	  tracks,	  and	  field	  houses.	  
	  
	  
4.5.3	  Athletic	  Locker	  Room	  
FORMATTED:	  (ATH	  LOCKER	  ROOM	  /	  ATH	  LK	  /	  AL)	  
Definition:	  	  A	  locker	  room	  that	  directly	  serves	  an	  athletic	  or	  physical	  education	  facility	  as	  an	  extension	  of	  the	  
activities	  in	  that	  facility.	  
	  
	  
4.5.4	  Athletic	  Service	  
FORMATTED:	  (ATHLETIC	  SERVICE	  /	  ATH	  SV	  /	  AV)	  
Definition:	  	  A	  room	  that	  directly	  serves	  an	  athletic	  or	  physical	  education	  facility	  as	  an	  extension	  of	  the	  activities	  
in	  that	  facility.	  
Description:	  	  Includes	  non-‐office	  coaches'	  rooms,	  ticket	  booths,	  and	  rooms	  for	  dressing,	  equipment,	  supply,	  
storage,	  first-‐aid,	  skate-‐sharpening,	  towels,	  etc.	  
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3.9 MAJOR	  ROOM	  USE:	  GENERAL	  USE	  
General	  use	  facilities	  are	  characterized	  by	  a	  broader	  availability	  to	  faculty,	  students,	  staff,	  or	  the	  public	  
than	  are	  Special	  Use	  Facilities,	  which	  are	  typically	  limited	  to	  a	  small	  group	  or	  special	  population.	  General	  
use	  facilities	  comprise	  a	  campus	  general	  service	  or	  functional	  support	  system	  (e.g.,	  assembly,	  exhibition,	  
dining,	  relaxation,	  merchandising,	  recreation,	  general	  meetings,	  and	  day	  care)	  for	  the	  institutional	  and	  
participant	  community	  populations.	  
	  


	  
	  
4.5.5	  Athletic	  Shower	  Room	  
FORMATTED:	  (ATH	  SHOWER	  ROOM	  /	  ATH	  SH	  /	  AW)	  
Definition:	  	  A	  shower	  room	  that	  directly	  services	  an	  athletic	  or	  physical	  education	  facility	  as	  an	  extension	  of	  the	  
activities	  in	  that	  facility.	  
	  
	  
4.5.6	  Media	  Production	  
FORMATTED:	  (MEDIA	  PRODUCTION	  /	  MEDIAP	  /	  MD)	  
Definition:	  	  A	  room	  used	  for	  the	  production	  or	  distribution	  of	  multimedia	  materials	  or	  signals.	  
Description:	  	  	  Includes	  rooms	  generally	  called	  TV	  studios,	  radio	  studios,	  sound	  studios,	  photo	  studios,	  video	  or	  
audio	  cassette	  and	  software	  production	  or	  distribution	  rooms,	  and	  media	  centers.	  	  These	  rooms	  have	  a	  clearly	  
defined	  production	  or	  distribution	  function	  that	  serves	  a	  broader	  area	  (e.g.,	  department,	  entire	  campus)	  than	  
would	  a	  typical	  service	  room.	  
	  
	  
4.5.7	  Media	  Service	  
FORMATTED:	  (MEDIA	  SERVICE	  /	  MEDIAS	  /	  MS)	  
Definition:	  	  A	  room	  that	  directly	  serves	  a	  media	  production	  or	  distribution	  room	  as	  an	  extension	  of	  the	  activities	  
in	  that	  facility.	  
Description:	  	  The	  primary	  criterion	  here	  is	  that	  the	  room	  should	  serve	  a	  media	  production	  or	  distribution	  room	  
and	  not	  another	  primary	  activity	  room.	  	  Examples	  include	  film,	  tape,	  or	  cassette	  libraries	  or	  storage	  areas;	  
media	  equipment	  storage	  rooms;	  recording	  rooms;	  engineering	  maintenance	  rooms;	  darkrooms;	  preparation	  
rooms;	  studio	  control	  booths;	  and	  other	  support	  areas	  that	  specifically	  serve	  a	  media	  production	  or	  distribution	  
room.	  


4.6.1	  Coat	  Room	  
FORMATTED:	  (COAT	  ROOM	  /	  COAT	  /	  CT)	  
Definition:	  	  A	  coat	  room	  that	  directly	  serves	  an	  assembly	  facility.	  
	  
	  
4.6.2	  Day	  Care	  
FORMATTED:	  (DAY	  CARE	  /	  DAY	  CR	  /	  DC)	  
Definition:	  	  A	  room	  used	  to	  provide	  day	  or	  night,	  child	  or	  elderly	  adult	  care	  as	  a	  nonmedical	  service	  to	  members	  
of	  the	  institutional	  community.	  
Description:	  	  Includes	  all	  primary	  activity	  rooms	  that	  provide	  oversight,	  supervision,	  developmental	  training	  and	  
general	  personal	  care	  for	  assigned	  children	  or	  adults	  (e.g.,	  play	  areas,	  non-‐staff	  eating	  areas,	  child	  training	  
rooms,	  and	  child	  rest	  rooms).	  	  This	  type	  of	  facility	  serves	  as	  a	  central	  service	  center	  for	  faculty,	  staff,	  and	  
students,	  with	  members	  of	  the	  community	  being	  served	  as	  needed.	  	  This	  is	  not	  a	  medical	  care	  facility	  (i.e.,	  
medical	  attention	  is	  strictly	  limited	  to	  maintaining	  prescribed	  medication	  schedules	  and	  providing	  first	  aid).	  
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4.6.3	  Day	  Care	  Service	  
FORMATTED:	  (DAY	  CARE	  SV	  /	  DC	  SVC	  /	  DS)	  
Definition:	  	  A	  room	  that	  directly	  serves	  a	  primary	  activity	  room	  in	  a	  day	  care	  facility	  as	  an	  extension	  of	  the	  
activities	  in	  that	  room.	  
Description:	  Includes	  storage	  rooms,	  closets,	  kitchens,	  pantries,	  private	  or	  staff-‐only	  rest	  rooms,	  staff	  eating	  and	  
break	  areas,	  and	  other	  typical	  service	  rooms	  that	  support	  a	  primary	  activity	  area.	  	  	  
	  
	  
4.6.4	  Exhibition	  Facility	  
FORMATTED:	  (EXHIBITION	  FACIL	  /	  EXHIB	  /	  EX)	  
Definition:	  	  A	  room	  or	  area	  used	  for	  exhibition	  of	  materials,	  works	  of	  art,	  artifacts,	  etc.,	  and	  intended	  for	  general	  
use	  by	  faculty,	  students,	  staff,	  and	  the	  public.	  
Description:	  	  	  Includes	  both	  departmental	  and	  institution-‐wide	  museums,	  galleries	  and	  similar	  exhibition	  areas	  
which	  are	  used	  to	  display	  materials	  and	  items	  for	  viewing	  by	  both	  the	  institutional	  population	  and	  the	  public.	  
	  
	  
4.6.5	  Exhibition	  Service	  
FORMATTED:	  (EXHIBITION	  SVC	  /	  EXH	  SV	  /	  ES)	  
Definition:	  	  A	  room	  that	  directly	  serves	  an	  exhibition	  facility	  as	  an	  extension	  of	  the	  activities	  in	  that	  facility.	  
Description:	  	  Includes	  storage	  rooms,	  preparation	  areas,	  projection	  rooms,	  control	  rooms,	  etcetera,	  if	  they	  serve	  
exhibition	  facilities.	  
	  
	  
4.6.6	  Food	  Facility	  
FORMATTED:	  (FOOD	  FACILITY	  /	  FOOD	  /	  FD)	  
Definition:	  	  A	  room	  primarily	  used	  for	  eating.	  
Description:	  	  Includes	  dining	  halls,	  cafeterias,	  snack	  bars,	  restaurants	  and	  similar	  eating	  areas,	  including	  those	  in	  
residence	  halls,	  faculty	  clubs,	  and	  elsewhere.	  	  This	  category	  includes	  facilities	  open	  to	  students,	  faculty,	  staff,	  or	  
the	  public	  at	  large.	  	  Its	  primary	  distinction	  is	  having	  some	  form	  of	  accommodation	  (seating,	  counters,	  tables)	  for	  
eating	  or	  drinking.	  	  Sit-‐down	  lunch	  rooms	  and	  vending	  areas	  with	  such	  accommodation	  are	  included.	  	  Walk-‐
away	  vending	  areas	  are	  considered	  merchandising	  facilities.	  
	  
	  
4.6.7	  Food	  Facility	  Service	  
FORMATTED:	  (FOOD	  FACIL	  SVC	  /	  FOODSV	  /	  FS)	  
Definition:	  	  A	  room	  that	  directly	  serves	  a	  food	  facility	  as	  an	  extension	  of	  the	  activities	  in	  that	  facility.	  
Description:	  	  Includes	  kitchens	  and	  other	  preparation	  areas,	  cold	  storage	  and	  freezer	  refrigeration	  rooms,	  
dishwashing	  rooms,	  food	  serving	  areas,	  cleaning	  areas	  and	  vending	  areas	  directly	  serving	  food	  facilities	  or	  
adjacent	  to	  eating	  areas.	  
	  
	  
4.6.8	  Laundry	  Facility	  
FORMATTED:	  (LAUNDRY	  FACIL	  /	  LAUN	  /	  LN)	  
Definition:	  	  A	  room	  primarily	  used	  for	  doing	  laundry.	  
	  
	  
	  
	  
	  
	  







	  


MIT Design Standards 2022 | T18 Space Accounting 	   	  Page 23 of 33 


	  


	  


	  
	  


	  
	  


	  
	  
	  
	  
	  
	  
4.6.9	  Lounge	  
FORMATTED:	  (LOUNGE	  /	  LOUNGE	  /	  LG)	  
Definition:	  	  A	  room	  used	  for	  rest	  and	  relaxation	  and	  informal	  socializing,	  often	  not	  restricted	  to	  a	  specific	  group	  
of	  people,	  unit	  or	  area.	  
Description:	  	  A	  lounge	  facility	  is	  typically	  equipped	  with	  upholstered	  furniture,	  draperies,	  or	  carpeting,	  and	  may	  
include	  vending	  machines	  if	  the	  primary	  use	  of	  the	  room	  is	  not	  for	  eating.	  
	  
	  
4.6.10	  Merchandising	  Facility	  
FORMATTED:	  (MERCHAND	  FACIL	  /	  MERCH	  /	  ME)	  
Definition:	  	  A	  room	  used	  to	  sell	  products	  or	  services.	  
Description:	  	  Includes	  product	  and	  service	  sales	  areas	  such	  as	  bookstores,	  student	  supply	  stores,	  barber	  or	  
beauty	  shops,	  post	  offices,	  campus	  food	  stores,	  walk-‐away	  vending	  machine	  rooms,	  and	  central	  ticket	  outlets	  
servicing	  multiple	  facilities	  of	  activities.	  
	  
	  
4.6.11	  Merchandising	  Service	  
FORMATTED:	  (MERCHAND	  SVC	  /	  MER	  SV	  /	  MV)	  
Definition:	  	  A	  room	  that	  directly	  serves	  a	  merchandising	  facility	  as	  an	  extension	  of	  the	  activities	  in	  that	  facility.	  
Description:	  Includes	  storage	  rooms	  and	  closets,	  sorting	  rooms,	  private	  rest	  rooms,	  and	  other	  support	  rooms	  if	  
they	  directly	  serve	  a	  Merchandising	  facility.	  
	  
	  
4.6.12	  Multi-‐Purpose	  Room	  
FORMATTED:	  (MULTI-‐PURPOSE	  RM	  /	  MULTI	  /	  MP)	  
Definition:	  	  A	  room	  used	  for	  multiple	  kinds	  of	  non-‐class	  meetings	  or	  activities.	  
	  
	  
4.6.13	  Non-‐Athletic	  Locker	  Room	  
FORMATTED:	  (NON-‐ATH	  LOCKR	  RM	  /	  N-‐A	  LK	  /	  NL)	  
Definition:	  	  A	  room	  used	  for	  changing	  clothes	  and/or	  storing	  personal	  materials,	  not	  related	  to	  athletic	  activity.	  
	  
	  
4.6.14	  Recreation	  Facility	  
FORMATTED:	  (RECREATION	  FACIL	  /	  RECREA	  /	  RF)	  
Definition:	  	  A	  room	  used	  by	  students,	  staff	  or	  the	  public	  for	  recreational	  purposes.	  
Description:	  	  	  Includes	  exercise	  and	  general	  fitness	  rooms,	  billiards	  rooms,	  game	  and	  arcade	  rooms,	  bowling	  
alleys,	  table	  tennis	  rooms,	  dance	  or	  ballrooms,	  chess	  rooms,	  card	  playing	  rooms,	  hobby	  rooms,	  TV	  rooms,	  
reading	  (non-‐study)	  rooms,	  and	  music	  listening	  rooms	  that	  are	  used	  for	  recreation	  and	  amusement	  	  and	  not	  for	  
instructional	  purposes.	  	  Recreation	  rooms	  and	  areas	  are	  used	  for	  relaxation,	  amusement-‐type	  activities,	  
whereas	  Athletic	  or	  Physical	  Education	  facilities	  areas	  typically	  used	  for	  the	  more	  vigorous	  pursuits	  within	  
physical	  education,	  intercollegiate	  athletics,	  and	  intramural	  programs.	  
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3.10 MAJOR	  ROOM	  USE:	  SUPPORT	  
Support	  facilities,	  which	  provide	  centralized	  space	  for	  various	  auxiliary	  support	  systems	  and	  services	  of	  a	  
campus,	  help	  keep	  all	  institutional	  programs	  and	  activities	  operational.	  While	  not	  as	  directly	  accessible	  
to	  institutional	  and	  community	  members	  as	  General	  Use	  Facilities	  (Code	  600	  series),	  these	  areas	  provide	  
a	  continuous,	  indirect	  support	  system	  to	  faculty,	  staff,	  students,	  and	  the	  public.	  Support	  facilities	  are	  
centralized	  in	  that	  they	  typically	  serve	  an	  area	  ranging	  from	  an	  entire	  building	  or	  organizational	  unit	  to	  
the	  entire	  campus.	  
	  


4.7.1	  Computer	  Facility	  
FORMATTED:	  (COMPUTER	  FACIL	  /	  CMPUTR	  /	  CF)	  
Definition:	  	  A	  room	  used	  predominantly	  as	  a	  computer-‐based	  information	  processing	  or	  telecommunications	  
room.	  
	  
	  
4.7.2	  Computer	  Service	  
FORMATTED:	  (COMPUTER	  SERVICE	  /	  CMP	  SV	  /	  CV)	  
Definition:	  	  A	  room	  that	  directly	  serves	  a	  computer	  facility	  as	  an	  extension	  of	  the	  activities	  in	  that	  facility.	  
Description:	  	  Includes	  off-‐line	  printer	  rooms,	  storage	  rooms,	  ancillary	  equipment	  rooms	  that	  support	  network	  
operations	  and	  the	  like.	  
	  
	  
4.7.3	  Mail	  Room	  
FORMATTED:	  (MAIL	  RM	  /	  MAIL	  /	  MR)	  
Definition:	  	  A	  room	  or	  area	  that	  is	  used	  for	  the	  processing	  and	  distribution	  of	  mail.	  
Description:	  	  Included	  in	  this	  category	  are	  rooms	  which	  function	  as	  the	  collection	  point	  for	  outgoing	  mail,	  the	  
delivery	  point	  for	  incoming	  mail,	  the	  processing	  of	  mail,	  and	  the	  distribution	  of	  mail.	  
	  
	  
4.7.4	  Maintenance	  Shop	  
FORMATTED:	  (MAINTENANCE	  SHOP	  /	  M	  SHOP	  /	  MA)	  
Definition:	  	  A	  room	  used	  for	  the	  manufacture,	  repair,	  or	  maintenance	  of	  products	  or	  equipment.	  
Description:	  	  Includes	  carpenter,	  plumbing,	  HVAC,	  electrical	  and	  painting	  shops,	  and	  similar	  physical	  plant	  
maintenance	  facilities.	  
	  
	  
4.7.5	  Print/Duplicate	  Shop	  
FORMATTED:	  (PRINT/DUP	  SHOP	  /	  PR/DUP	  /	  PD)	  
Definition:	  	  A	  room	  used	  for	  the	  printing	  or	  duplicating	  of	  written	  materials,	  that	  generally	  serves	  the	  institution	  
at	  large.	  
	  
	  
4.7.6	  Receiving	  Room	  
FORMATTED:	  (RECEIVING	  ROOM	  /	  RCVG	  /	  RV)	  
Definition:	  	  A	  room	  utilized	  for	  the	  receiving	  and/or	  shipping	  of	  materials	  and	  goods.	  
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3.11 MAJOR	  ROOM	  USE:	  HEALTH	  CARE	  	  
This	  series	  provides	  space	  use	  classifications	  for	  patient	  care	  areas	  that	  are	  located	  in	  separately	  organized	  and	  
budgeted	  health	  care	  facilities:	  student	  infirmaries	  and	  centers,	  teaching	  hospitals,	  stand-‐alone	  clinics	  run	  by	  these	  
hospitals,	  and	  veterinary	  and	  medical	  schools.	  Space	  codes	  and	  definitions	  apply	  to	  both	  human	  and	  animal	  health	  
care	  areas;	  excluded	  are	  clinic	  facilities	  located	  outside	  of	  separately	  organized	  and	  budgeted	  health	  care	  facilities.	  
Although	  the	  codes	  in	  this	  series	  are	  confined	  to	  the	  settings	  listed,	  these	  facilities	  may	  also	  house	  areas	  that	  are	  
classified	  using	  applicable	  codes	  from	  other	  classification	  series	  (e.g.,	  classroom,	  laboratory,	  office,	  special	  use,	  
general	  use,	  supporting	  facilities,	  etc.).	  
	  


	  
	  
	  
	  
	  
4.7.7	  Storage	  Facility	  
FORMATTED:	  (STORAGE	  FACILITY	  /	  STOR	  /	  ST)	  
Definition:	  	  A	  room	  used	  to	  store	  equipment	  or	  materials	  having	  characteristics	  of	  long	  term	  storage,	  low	  
turnover,	  infrequent	  access	  or	  distant	  location.	  
Description:	  	  The	  majority	  of	  rooms	  used	  for	  storage	  directly	  support	  some	  primary	  room	  use	  and	  are	  labelled	  
with	  the	  word	  "service",	  e.g.	  "Office	  Service",	  "Classroom	  Service",	  etc.	  	  These	  are	  characterized	  by	  short	  term,	  
high	  turnover,	  frequent	  access	  and	  proximity	  to	  the	  primary	  use	  rooms.	  	  In	  contrast,	  the	  storage	  facility	  
described	  here	  may	  be	  viewed	  as	  warehouse,	  surplus	  storage,	  central	  supply	  or	  inactive	  storage	  space.	  
	  
	  
4.7.8	  Vehicle	  Storage	  
FORMATTED:	  (VEHICLE	  STORAGE	  /	  VEH	  ST	  /	  VS)	  
Definition:	  	  A	  room	  or	  structure	  that	  is	  used	  to	  house	  or	  store	  vehicles.	  
Description:	  	  The	  definition	  of	  "vehicle"	  is	  broadly	  interpreted	  here	  to	  include	  forklifts,	  moving	  equipment,	  and	  
other	  transport	  devices	  or	  equipment	  as	  well	  as	  automobiles	  and	  trucks.	  Also	  included	  is	  the	  covered	  circulation	  
area	  required	  for	  the	  ‘vehicles’	  to	  enter,	  maneuver	  while	  within,	  and	  exit	  the	  parking	  structures.	  	  This	  category	  
does	  not	  include	  unroofed	  surface	  parking	  lots.	  


4.8.1	  Diagnostic	  Service	  Laboratory	  
FORMATTED:	  (DIAGNOS	  SVC	  LAB	  /	  DS	  LAB	  /	  DL)	  
Definition:	  	  	  A	  laboratory	  that	  provides	  diagnostic	  support	  services	  to	  an	  entire	  health	  care	  facility.	  
	  
	  
4.8.2	  Patient	  Bathroom	  
FORMATTED:	  (PATIENT	  BATHROOM	  /	  PBATH	  /	  BA)	  
Definition:	  	  A	  room	  containing	  patient	  bath	  and	  toilet	  facilities.	  
Description:	  	  Included	  in	  this	  category	  are	  toilet	  and	  bath	  facilities	  adjoining	  or	  in	  conjunction	  with	  patient	  
bedrooms.	  
	  
	  
4.8.3	  Patient	  Bedroom	  
FORMATTED:	  (PATIENT	  BEDROOM	  /	  PBEDR	  /	  BE)	  
Definition:	  	  A	  room	  equipped	  with	  a	  bed	  and	  used	  for	  patient	  care.	  
Description:	  	  Includes	  general	  nursing	  care,	  emergency	  bed	  care	  units	  and	  research	  observation	  units.	  	  
Connected	  clothes	  closets	  may	  be	  aggregated	  with	  the	  Patient	  Bedroom	  space.	  
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3.12 MAJOR	  ROOM	  USE:	  RESIDENTIAL	  
Residential	  facilities	  include	  housing	  for	  students,	  faculty,	  staff,	  and	  visitors	  to	  the	  institution.	  Hotel	  or	  
motel	  and	  other	  guest	  facilities	  are	  included	  in	  this	  series	  if	  they	  are	  owned	  or	  controlled	  by	  the	  
institution	  and	  used	  for	  purposes	  associated	  with	  defined	  institutional	  missions	  (i.e.,	  excluding	  
commercial	  investment).	  Not	  all	  space	  in	  residential	  facilities	  is	  coded	  using	  the	  Residential	  Major	  Room	  
Use.	  Conventional	  primary	  activity	  and	  service	  codes,	  as	  with	  libraries,	  apply	  to	  specific	  areas.	  Included	  
are	  Offices,	  Lounges,	  Study	  Rooms,	  dining	  areas,	  Recreation	  rooms,	  and	  their	  corresponding	  service	  


4.8.4	  Health	  Care	  Service	  
FORMATTED:	  (HEALTH	  CARE	  SVC	  /	  HC	  SV	  /	  HS)	  
Definition:	  	  A	  room	  that	  directly	  serves	  one	  or	  more	  health	  care	  rooms	  as	  an	  extension	  of	  the	  activities	  in	  those	  
rooms.	  
Description:	  	  Includes	  rooms	  used	  for	  supplies,	  housekeeping,	  linen	  storage	  and	  handling,	  small	  anterooms,	  
pharmacy	  supply	  and	  storage	  rooms,	  dispensary	  areas,	  health	  care	  related	  kitchen	  and	  eating	  areas,	  patient	  
changing/dressing	  rooms.	  
	  
	  
4.8.5	  Nurse	  Station	  
FORMATTED:	  (NURSE	  STATION	  /	  NURSE	  /	  NS)	  
Definition:	  	  A	  room	  or	  area	  used	  by	  nurses	  or	  other	  patient	  care	  staff	  who	  are	  supervising	  or	  administering	  
health	  care	  services.	  
Description:	  	  This	  is	  the	  primary	  workstation	  area	  used	  by	  nurses	  and	  other	  patient	  care	  staff	  and	  includes	  ward	  
reception	  and	  admissions	  desks	  and	  records	  or	  charting	  work	  areas.	  
	  
	  
4.8.6	  Public	  Waiting	  
FORMATTED:	  (PUBLIC	  WAITING	  /	  P	  WAIT	  /	  PW)	  
Definition:	  	  A	  room	  used	  by	  the	  public	  to	  await	  admission,	  treatment	  or	  information	  within	  a	  health	  care	  facility.	  
Description:	  	  Included	  are	  lobby	  areas	  that	  are	  specifically	  configured	  and	  furnished	  for	  public	  waiting;	  physical	  
boundaries	  should	  be	  assigned,	  as	  needed,	  to	  define	  non-‐assignable	  areas	  of	  entrance	  lobbies	  which	  simply	  
serve	  a	  circulation	  function.	  	  Also	  includes	  patient	  waiting	  rooms,	  reception	  and	  visiting	  areas,	  viewing	  rooms	  
and	  ward	  day	  rooms.	  
	  
	  
4.8.7	  Surgery	  
FORMATTED:	  (SURGERY	  /	  SURG	  /	  SG)	  
Definition:	  	  A	  room	  used	  for	  surgery.	  
Description:	  	  These	  rooms	  are	  typically	  equipped	  with	  operating	  room	  tables,	  sterile	  lights,	  anesthesia	  machines	  
and	  various	  types	  of	  monitoring	  equipment.	  
	  
	  
4.8.8	  Treatment/Examination	  Room	  
FORMATTED:	  (TREATMNT/EXAM	  RM	  /	  TRT/XM	  /	  TX)	  
Description:	  	  A	  room	  used	  for	  diagnostic	  examination	  and/or	  therapeutic	  treatment.	  
Description:	  	  Included	  are	  rooms	  used	  for	  radiology,	  and	  all	  other	  forms	  of	  imaging,	  sampling,	  testing	  and	  
examining	  and	  treating	  including	  dental	  examination	  and	  treatment.	  Also	  includes	  combined	  doctor's	  office	  and	  
treatment/examination	  rooms.	  
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codes.	  Service	  rooms	  that	  typically	  appear	  in	  residential	  facilities	  are	  specified	  in	  the	  Sleep/Study	  Service	  
or	  Apartment	  Service	  descriptions.	  
	  


	  
	  


4.9.1	  Apartment	  
FORMATTED:	  (APARTMENT	  /	  APTMNT	  /	  AP)	  
Definition:	  	  A	  complete	  living	  unit	  with	  private	  cooking	  facilities	  that	  is	  not	  a	  separate	  structure.	  
	  
	  
4.9.2	  Apartment	  Service	  
FORMATTED:	  (APARTMENT	  SVC	  /	  APTSVC	  /	  AM)	  
Definition:	  	  An	  ancillary	  room	  which	  directly	  serves	  the	  occupants	  of	  an	  apartment	  or	  apartments	  as	  an	  
extension	  of	  the	  activities	  in	  those	  facilities.	  
	  
	  
4.9.3	  Guest	  Room	  
FORMATTED:	  (GUEST	  ROOM	  /	  GUEST	  /	  GR)	  
Definition:	  	  Bedrooms	  and	  associated	  rooms	  in	  a	  facility	  used	  for	  overnight	  guests.	  
	  
	  
4.9.4	  Housemaster	  Apartment	  
FORMATTED:	  (HOUSEMASTER	  APT	  /	  H	  MSTR	  /	  HM)	  
Definition:	  	  	  An	  apartment	  in	  a	  student	  dormitory	  or	  apartment	  building,	  reserved	  for	  or	  occupied	  by	  a	  resident	  
housemaster.	  
	  
	  
4.9.5	  Living	  Quarters	  
FORMATTED:	  (LIVING	  QUARTERS	  /	  LIVING	  /	  LQ)	  
Definition:	  	  	  Rooms	  that	  are	  part	  of	  an	  apartment	  suite	  but	  are	  not	  bedrooms.	  	  Included	  are	  kitchen,	  living	  room,	  
etcetera	  when	  on	  a	  separate	  floor	  from	  rooms	  classified	  as	  one,	  two,	  etc.	  bedroom	  apartment.	  
	  
	  
4.9.6	  Sleep/Study	  with	  Toilet	  or	  Bath	  
FORMATTED:	  (SLEEP/STD	  W/BATH	  /	  SLPBTH	  /	  SB)	  
Definition:	  	  A	  residential	  room	  for	  one	  or	  more	  individuals	  typically	  furnished	  with	  bed(s),	  wardrobe(s),	  closet(s),	  
and	  chair(s),	  with	  an	  internally	  connected	  bath	  or	  toilet.	  
	  Description:	  	  Includes	  single	  or	  multiple	  sleep/study	  rooms.	  	  A	  sleep/study	  facility	  may	  be	  a	  room	  for	  combined	  
sleep/study,	  a	  room	  exclusively	  for	  sleeping,	  or	  a	  room	  for	  living	  and	  study,	  and	  includes	  connected	  closets.	  
	  
	  
4.9.9	  Terrace	  
FORMATTED:	  (TERRACE	  /	  TERR	  /	  TE)	  
Definition:	  	  A	  covered	  area	  external	  to	  the	  exterior	  line	  of	  the	  building	  or	  buildings	  to	  which	  it	  is	  associated,	  with	  
or	  without	  any	  significant	  wall	  structure	  surrounding	  it,	  that	  is	  used	  as	  an	  extension	  of	  the	  activities	  of	  the	  
building	  areas	  from	  which	  the	  Terrace	  is	  accessed,	  either	  directly	  or	  indirectly.	  
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3.13 MAJOR	  ROOM	  USE:	  UNCLASSIFIED	  
Unclassified	  facilities	  include	  those	  assignable	  areas	  that	  are	  inactive	  or	  unassigned;	  in	  the	  process	  of	  
being	  altered,	  renovated,	  or	  converted;	  or	  in	  an	  unfinished	  state.	  
	  


	  
	  


3.14 MAJOR	  ROOM	  USE:	  BUILDING	  SERVICE	  AREA	  
Nonassignable	  spaces	  used	  to	  support	  a	  building’s	  cleaning	  and	  public	  hygiene	  functions.	  
	  


4.10.1	  Alteration/Conversion	  
FORMATTED:	  (ALTER/CONVERSION	  /	  ALTER	  /	  AC)	  
Definition:	  	  Rooms	  temporarily	  out	  of	  use	  because	  they	  are	  being	  altered,	  remodeled,	  or	  rehabilitated	  at	  the	  
time	  of	  the	  inventory.	  


4.11.1	  Female	  Lavatory	  
FORMATTED:	  (FEMALE	  LAVATORY	  /	  F	  LAV	  /	  FL)	  
Definition:	  	  A	  public	  lavatory	  for	  females.	  
	  
	  
4.11.2	  Janitorial	  Closet	  
FORMATTED:	  (JANITOR	  CLOSET	  /	  JAN	  CL	  /	  JC)	  
Definition:	  	  A	  space	  used	  for	  the	  care	  and	  maintenance	  of	  the	  building	  e.g.,	  janitors'	  closets.	  
	  
	  
4.11.3	  Janitorial	  Locker	  Room	  
FORMATTED:	  (JANITOR	  LOCKER	  /	  JAN	  LK	  /	  JL)	  
Definition:	  	  A	  space	  where	  the	  custodial	  staff	  can	  change	  into	  their	  work	  clothes.	  
	  
	  
4.11.4	  Janitorial	  Storage	  
FORMATTED:	  (JANITOR	  STORAGE	  /	  JAN	  ST	  /	  JS)	  
Definition:	  	  A	  room	  used	  to	  store	  custodial	  materials.	  
	  
	  
	  4.11.5	  Male	  Lavatory	  
FORMATTED:	  (MALE	  LAVATORY	  /	  M	  LAV	  /	  ML)	  
Definition:	  	  A	  public	  lavatory	  for	  males.	  
	  
	  
4.11.6	  Public	  Lavatory	  
FORMATTED:	  (PUBLIC	  LAVATORY	  /	  PB	  LAV	  /	  PB)	  
Definition:	  	  An	  all-‐gender	  public	  lavatory.	  
	  
	  
4.11.7	  Toilet	  or	  Bath	  
FORMATTED:	  (TOILET	  OR	  BATH	  /	  BATH	  /	  TB)	  
Definition:	  	  A	  toilet	  or	  bathroom	  intended	  only	  for	  the	  occupants	  of	  a	  residential	  facility	  rather	  than	  for	  the	  
public.	  
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3.15 MAJOR	  ROOM	  USE:	  CIRCULATION	  AREA	  
Nonassignable	  spaces	  required	  for	  physical	  access	  to	  floors	  or	  subdivisions	  of	  space	  within	  the	  building,	  
whether	  directly	  bounded	  by	  partitions	  or	  not.	  
	  


	  
	  


3.16 MAJOR	  ROOM	  USE:	  MECHANICAL	  AREA	  
Nonassignable	  spaces	  of	  a	  building	  designed	  to	  house	  mechanical	  equipment	  and	  utility	  services,	  and	  
shaft	  areas.	  
	  


4.12.1	  Bridge/Tunnel	  
FORMATTED:	  (BRIDGE/TUNNEL	  /	  BR/TUN	  /	  BT)	  
Definition:	  	  A	  bridge	  or	  tunnel	  connecting	  two	  spaces	  or	  buildings.	  
	  
	  
4.12.2	  Corridor	  
FORMATTED:	  (CORRIDOR	  /	  CORR	  /	  CR)	  
Definition:	  	  Common	  public	  passageway	  or	  aisles.	  
	  
	  
4.12.3	  Elevator	  
FORMATTED:	  (ELEVATOR	  /	  ELEV	  /	  EL)	  
Definition:	  	  Space	  utilized	  for	  elevator	  cabs	  and	  their	  surrounding	  shaft	  space.	  


4.13.1	  Electrical/Telecommunications	  Closet	  
FORMATTED:	  (ELEC/TEL	  CLOSET	  /	  EL/TEL	  /	  ET)	  
Definition:	  	  A	  room	  containing	  both	  electrical	  and	  telecommunications	  equipment	  servicing	  a	  building.	  
	  
	  
4.13.2	  Electrical	  Closet	  
FORMATTED:	  (ELECTRIC	  CLOSET	  /	  ELEC	  /	  EC)	  
Definition:	  	  A	  room	  containing	  electrical	  equipment	  servicing	  the	  building	  and	  excluding	  telecommunications	  
equipment.	  
	  
	  
4.13.3	  Shaft	  Space	  
FORMATTED:	  (SHAFT	  SPACE	  /	  SHAFT	  /	  SS)	  
Definition:	  	  A	  vertical	  passage	  enclosed	  by	  walls.	  
	  
	  
4.13.4	  Telecommunications	  Closet	  
FORMATTED:	  (TELECOM	  CLOSET	  /	  TELE	  /	  TC)	  
Definition:	  	  A	  room	  containing	  telecommunications	  equipment	  servicing	  the	  building	  and	  excluding	  electrical	  
equipment.	  
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APPENDIX	  -	  CAMPUS	  BUILDING	  GRID	  
	  


	  
	  


	  


4.13.5	  Utility/Mechanical	  Room	  
FORMATTED:	  (UTILITY/MECH	  RM	  /	  U/M	  /	  UM)	  
Definition:	  	  A	  room	  housing	  mechanical	  and	  utility	  equipment	  needed	  for	  heating	  or	  lighting	  a	  building.	  
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1.  INTRODUCTION 


MIT is committed to the stewardship of natural systems and the holistic integration of sustainable 
design in its built environment. The Institute supports the development of high performance 
projects that include metrics for greenhouse gas emissions, analyzing life cycle costs, minimizing 
resource consumption and emphasizing human well-being and ecological health. It supports 
planning and design of campus buildings and sites that measure and promote ecosystem services 
such as carbon sequestration, protection of air and water quality, and mitigation of heat island 
effect. In addition, MIT’s Plan for Action on Climate Change, released on October 21, 2015, sets 
forth various Institute-wide goals, including a greenhouse gas reduction goal of 32% below 2014 
levels by 2030, inclusive of growth. 


MIT’s most recent plan, Fast Forward: MIT’s Climate Action Plan for the Decade, released in 
May 2021, commits to net zero carbon emissions by 2026 and a goal of eliminating direct 
emissions by 2050. 


The MIT Sustainability Design Standards, which include MIT specific LEED and Sustainable 
Sites minimum requirements, establish practices that are to be integrated in all projects. These 
standards clarify the sustainability scope for consultants to be integrated in their proposals for 
each phase of the project. Planning level phase requirements are addressed separately and will 
help establish initial goals for projects to ensure that MIT can meet its sustainability goals.  


The architectural design team will be expected to engage sustainability, energy and LEED 
consultants (referred to in this document as SC). Additional information, such as detailed 
deliverables and project specific requirements, will be outlined in the Request for Proposals for a 
project. The standards outlined below are in addition to Commonwealth of Massachusetts and 
City of Cambridge requirements, such as the Stretch Energy Code, low-emitting materials and 
construction waste management. 


2.  NC/MR - PRE-DESIGN/CONCEPT DESIGN PHASE  


2.1 New Construction and Major Renovation (NC/MR) - Integrative Design 
Charrette 


Assume at least one interactive design charrette prior to commencing design.  The purpose of the 
charrette is to identify solutions to meet sustainability goals, including MIT specific LEED and 
Sustainable Sites Checklists.  Areas of focus include site, energy, water, indoor environmental 
quality, human health and materials. The charrette should include representatives from all 
impacted parties. Representatives will be proposed by the project sustainability POC and could 
include:  


1. MIT internal team including: 
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a. Client Group Representatives and Occupant Representatives. 
b. Office of Campus Planning (OCP) 
c. Campus Construction Project Manager (PM). 
d. Facilities Engineering (FE). 
e. Systems Performance and Turnover (SP&T). 
f. Information Systems and Technology (IS&T). 
g. Custodial. 
h. Grounds Maintenance. 
i. Repair and Maintenance (R&M and CSG). 
j. Recycling and Materials Management. 
k. Utilities. 
l. Environment, Health and Safety (EHS). 
m. Office of Sustainability (MITOS) 


2. Consultant team (CT) including: 


a. Architect. 
b. Landscape Architect. 
c. Mechanical, Electrical, and Plumbing (MEP) Engineers. 
d. Energy Consultant. 
e. Lighting Designer. 
f. Cost Consultant. 
g. Sustainability, Energy and LEED Consultants (SC) 
h. Other relevant consultants. 


3. Construction team (CM) including: 


a. Construction Manager. 
b. General Contractor. 
c. Relevant subcontractors/suppliers. 


2.2 Resiliency and Sustainable Sites Review Meeting 


The CT will hold a resiliency and sustainable sites focused meeting with MIT to identify and 
document project and district man-made and climate risks, agree on performance objectives and 
identify site and infrastructure mitigation strategies. Identify site and infrastructure strategies 
using an integrated approach to grey and green infrastructure strategies that address multiple 
performance criteria. Site strategies should align with MIT’s Sustainable Sites checklist and 
Resiliency Standards (See Section 12 and 13 below) and Cambridge initiatives, such as the 
Cambridge Climate Vulnerability Assessment (CCVA) and the Urban Forest Master Plan.  


2.3 Energy Modeling 


The CT will provide “simple box” energy models to study design alternatives identified in an 
integrated design charrette and explore relationships between options and integrative system 







 


MIT Design Standards 2022 | T19 Sustainability  Page 5 of 18 
 


 


performance.  The CT will provide required building data for the energy model as applicable.  
Incorporate sensitivity analysis. Integrate resilience scenarios based on Cambridge Climate 
Vulnerability Assessment and MIT-specific climate planning efforts.  


2.4 Life Cycle Cost Analysis (LCCA) 


The CT will coordinate with MIT to identify and develop options for an initial life cycle cost 
analysis. Cost bundling strategies should be used to ensure adequate evaluation of integrative 
options. CT to provide model results from the “simple box” energy models for the agreed upon 
design alternatives for use in the LCCA.  CM/Cost estimator to provide pricing for alternates for 
use in the LCCA. 


2.5 Commissioning (Cx) 


MIT SPT will lead the development of the Owners Project Requirements (OPR) for 
commissioning.  Refer to Division 01 Section “019113 - General Commissioning Requirements” 
for specifications.  


2.6 Documentation 


The CT will submit an initial sustainability narrative.  Sustainability narratives include analysis 
performed by the consultant team to identify holistic design strategies to meet sustainability goals 
to reduce energy use and conserve water, enhance human health, support ecosystem services 
provided by water, soil, and vegetation systems, and address climate change projections.  
Categories will include as applicable: 


1. Passive and active design strategies, including lighting, daylighting and shading, 
siting and orientation, natural and mechanical ventilation and heating, cooling and 
envelope systems. 


2. Sustainable site strategies, including landscape and stormwater strategies and urban 
forestry management and their associated environmental and human health impacts. 
a. Basis of Design Site Performance Narrative 
b. Stormwater Design Matrix (excel version to be provided by MIT) 
c. MIT Sustainable Sites Checklist (see section 13) 


3. Control strategies and renewable energy potential. 
4. Active spaces and healthy spaces. 
5. Acoustic, air quality and thermal comfort. 
6. Building material choice impacts. 
7. Integrated water reduction strategies. 
8. Climate resilience narrative (see Section 12). Include: 


a. Flood and heat stress mitigation strategies that enable life safety and business 
continuity 


b. Description of strategies that enable flexibility for incremental adaptations over 
time for future climate risks  
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c. Description of how the design is meeting MIT and City of Cambridge Climate 
Adaption and Resiliency Standards 


9. Life cycle cost analysis (provided by MIT). 
10. GHG calculations. 
11. Energy model documentation. Include: 


a. Methodology 
b. Table of inputs 
c. Description of systems modeled 
d. Energy efficiency measures evaluated 
e. Schedules  
f. Energy use by end use and fuel type 
g. GHG emissions  


12. LEED Checklist 
13. LEED responsibility matrix  


 
3.  NC/MR - SCHEMATIC DESIGN PHASE 


3.1 Integrative Design Charrette 


Assume a minimum of two interactive design charrettes during schematic design. Charrettes 
should include representatives from all impacted parties. See Par. 2.1 for potential participants.  


3.2 Resiliency and Sustainable Sites Review Meeting 


The CT will hold a resiliency and sustainable sites focused meeting with MIT to address site and 
infrastructure mitigation strategies based on goals identified during Concept Design.  Site 
strategies should align with MIT’s Sustainable Sites checklist and Resiliency Standards (See 
Section 12 and 13 below) and Cambridge initiatives, such as the Cambridge Climate 
Vulnerability Assessment (CCVA) and the Urban Forest Master Plan. 


3.3 Energy Modeling 


The CT will provide energy model studies to test different options to meet project sustainability 
goals.    


3.4 Life Cycle Cost Analysis (LCCA) 


The CT will coordinate with MIT regarding LCCA of major options including energy, water, and 
stormwater, as required.  Integrate LCCA in Value Engineering (VE) process.  Changes in the 
project design due to Value Engineering should be approved by the entire team. MIT will use 
energy model results provided by the CT and CM/Cost estimator pricing for use in the LCCA.    
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3.5 Measurement and Verification 


The CT will develop a Measurement and Verification strategy with consideration for the 
following: 


1. Building level metering for all major energy and water streams, including electricity, 
natural gas, chilled water, steam, hot water, domestic water and irrigation  


2. Define other metering strategies relevant to the project. Potential strategies include: 
a. Submeter by end use all systems that consume more than 10% of building energy.  
b. Submeter significant uses such as large kitchens, data centers, labs, innovative 


technology strategies, or as directed by MIT.  
c. Identify additional requirements and monitoring goals for operational management, 


programmatic needs, and user engagements.  
3. Integrate metering strategies with building fault detection systems. 


3.6 Commissioning (Cx) 


The CT will develop a Basis of Design (BOD) for commissioning in accordance with the OPR. 
Refer to Division 01 Section “019113-General Commissioning Requirements” for specifications. 
The MIT OPR will be a living document and will be updated at each phase of the project.  


3.7 Documentation  


The CT shall submit an updated SD sustainability narrative.  


 


4.  NC/MR - DESIGN DEVELOPMENT PHASE 


4.1 Integrative Design Reviews 


Begin integrative design review at Design Development (DD) kick-off meeting.  


4.2 Resiliency and Sustainable Sites Review Meeting 


The CT will hold a resiliency and sustainable sites focused meeting with MIT to evaluate 
identified site and infrastructure mitigation strategies based on goals identified during Concept 
Design.  Site strategies should align with MIT’s Sustainable Sites checklist and Resiliency 
Standards (See Section 12 and 13 below) and Cambridge initiatives, such as the Cambridge 
Climate Vulnerability Assessment (CCVA) and the Urban Forest Master Plan.  


4.3 Energy Modeling 


The CT will develop parametric studies of specific areas of study as required for project and 
provide the following: 
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1. LEED model at 50% and 100% Design Development. 


4.4 Life Cycle Cost Analysis (LCCA) 


The CT will coordinate with MIT regarding LCCA if required.  Integrate LCCA in Value 
Engineering (VE) process.  Changes in the project design due to Value Engineering should be 
approved by the entire team. MIT will use energy model results provided by the CT and CM/Cost 
estimator pricing for use in the LCCA 


4.5 Materials Selection  


The CT will hold a materials focused meeting to review materials selection criteria for all areas 
based on reducing environmental and human health impacts. The CT will identify metrics for 
tracking materials selection through optimizing LEED v4 IEQ and MR requirements. The CT will 
also identify red list free materials for division 9 products utilizing the ILFI Living Building 
Challenge Material Petal framework.  


4.6 Measurement and Verification 


The CT will identify methods based on Measurement and Verification strategies identified in SD. 


4.7 Commissioning (Cx) 


Refer to Division 01 Section “019113 - General Commissioning Requirements” for 
specifications.  


4.8 Documentation 


The CT will submit an updated DD sustainability narrative.  


 


5.  NC/MR - CONSTRUCTION DOCUMENTS PHASE 


5.1 Integrative Design Reviews 


Begin integrative design review at Construction Documents (CD) kick-off meeting.  


5.2 Resiliency and Sustainable Sites Review Meeting 


The CT will hold a resiliency and sustainable sites focused meeting with MIT to evaluate 
identified site and infrastructure mitigation strategies based on goals identified during Concept 
Design.  Site strategies should align with MIT’s Sustainable Sites checklist and Resiliency 
Standards (See Section 12 and 13 below) and Cambridge initiatives, such as the Cambridge 
Climate Vulnerability Assessment (CCVA) and the Urban Forest Master Plan.  
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5.3 Energy Modeling  


The CT will provide energy model updates for LEED and code compliance at 50% and 100% 
Construction Documents.   


5.4 Life Cycle Cost Analysis (LCCA) 


The CT will coordinate with MIT regarding LCCA as required and for Value Engineering 
alternatives. Changes in the project design due to Value Engineering should be approved by the 
entire team. MIT will use energy model results provided by the CT and CM/Cost estimator 
pricing for use in the LCCA 


5.5 Materials Selection  


The CT will hold a materials focused meeting to review material selections and the applicable 
sustainability metrics. 


5.6 Measurement and Verification 


Changes in the Measurement and Verification strategies due to Value Engineering shall be 
approved by the entire team. 


5.7 Commissioning (Cx) 


Refer to Division 01 Section “019113-General Commissioning Requirements” for specifications. 


5.8 Documentation 


The CT will submit the final sustainability narrative.  
 
 


6.  NC/MR - CONSTRUCTION AND TURNOVER PHASE 


6.1 Energy Modeling 


The CT will provide energy modeling documents including the following: 


1. Final energy model and digital files.  
2. Final energy model results for LEED and code compliance. 


6.2 Commissioning (Cx) 


The CM and the CT will support commissioning activities.  Refer to Division 01 Section “019113 
- General Commissioning Requirements” for specifications.  
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7.  NC/MR - LEED NC v.4 REQUIREMENTS 


7.1 LEED BD+C v.4 - General 


MIT requires LEED BD+C v.4/4.1 Gold Certification for all new construction and major 
renovation projects including the following credits, categories, and options: 
 
Credit Category Credits Options 


Integrative Process Integrative Process  


Sustainable Sites (See MIT 
Sustainable Sites Standard at the 
end of this section) 


Rainwater Management  


 Heat Island Reduction  
 Light Pollution Reduction  


Water Efficiency Outdoor water use reduction TBD by MIT and CT 
 Indoor water use reduction TBD by MIT and CT 
 Water metering  


Energy and Atmosphere Optimize Energy Performance TBD by MIT and CT 


 Enhanced Commissioning Option 1, path 2 
Option 2 
 


Materials and Resources Building Life-Cycle Impact 
Reduction  
Building Product Disclosure and 
Optimization - EPD's 


Option 4  
 
Option 1, Explore Option 2 


 Building Product Disclosure and 
Optimization - Sourcing of Raw 
Materials 


Explore Option 1 and Option 
2 


 Building Product Disclosure and 
Optimization - Material Ingredients 


Option 1, Explore Option 2 


 Construction and Demolition Waste 
Management 


90% 


Indoor Environmental Quality Low-Emitting Materials 2 points minimum 
 


 Thermal Comfort  
 Interior Lighting  1 point minimum 
 Daylight 1 point minimum, 55% sDA 
 Quality Views Evaluate if can meet credit 
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8.  PR/LS - CONCEPT DESIGN / SCHEMATIC DESIGN 


PHASE 


8.1 Partial Renovation / Limited Scope Projects (PR/LS) – General 


The MIT project team and the consultant team shall determine which components indicated 
below are required based on the scale and scope of the project prior to commencement of the 
project. For partial renovations and limited scope projects that have greenhouse gas (GHG) 
emissions or have impacts on multiple systems, a charrette is recommended and sustainability 
goals and requirements for energy calculations /modeling and LCCA should be determined.   


8.2 Integrative Design Charrette 


If required, hold one interactive design charrette at project kick-off.  Additional charrettes may be 
required depending on the scale and scope of the project. The charrette should include 
representatives from all impacted parties. Representatives will be proposed by the project 
sustainability POC and could include: 


1. MIT internal team including: 


a. Client Group Representatives and Occupant Representatives. 
b. Office of Campus Planning (OCP) 
c. Campus Construction Project Manager (PM). 
d. Facilities Engineering (FE). 
e. Systems Performance and Turnover (SP&T). 
f. Information Systems and Technology (IS&T). 
g. Custodial. 
h. Grounds Maintenance. 
i. Repair and Maintenance (R&M and CSG). 
j. Recycling and Materials Management. 
k. Utilities. 
l. Environment, Health and Safety (EHS). 
m. Office of Sustainability (MITOS). 


2. Consultant team (CT) including: 


a. Architect. 
b. Landscape Architect. 
c. Mechanical, Electrical, and Plumbing (MEP) Engineers. 
d. Energy Consultant. 
e. Lighting Designer. 
f. Cost Consultant. 
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g. Sustainability, Energy and LEED Consultants. 
h. Other relevant consultants. 


3. Construction team (CM) including: 


a. Construction Manager. 
b. General Contractor. 
c. Relevant subcontractors/suppliers. 


8.3 Resiliency Review Meeting 


The CT will hold a resiliency focused meeting with MIT to identify and document project man-
made and climate risks, agree on performance objectives and identify mitigation strategies.  


8.4 Energy Modeling and GHG Calculations 


If required, the CT will test different design options to meet project sustainability goals. If energy 
modeling is required, see energy modeling requirements for more information. If energy 
modeling is not required, MIT will provide the Energy and Emissions Impact Calculator (EEIC) 
for use with projects.   


8.5 Life Cycle Cost Analysis (LCCA)  


The CT will coordinate with MIT to identify and develop options for an initial life cycle cost 
analysis. If possible, cost bundling strategies should be used to ensure adequate evaluation of 
integrative options. CT to provide energy calculations for the agreed upon design alternatives for 
use in the LCCA.  CM/Cost estimator to provide pricing for alternates for use in the LCCA.    


8.6 Materials Selection  


The CT will hold a materials focused meeting to review materials selection criteria for all areas 
based on reducing environmental and human health impacts. This can be part of the integrated 
design charrette. The CT to identify metrics for tracking the materials selection through LEED 
requirements and/or ILFI red list free framework.   


8.7 Measurement and Verification 


The CT will develop a Measurement and Verification strategy with consideration for the 
following: 


1. Building level metering for all major energy and water streams, including electricity, 
natural gas, chilled water, steam, hot water, domestic water and irrigation  


2. Define other metering strategies relevant to the project. Potential strategies include: 
a. Submeter by end use all systems that consume more than 10% of building 


energy.  
b. Submeter significant uses such as large kitchens, data centers, labs, innovative 







 


MIT Design Standards 2022 | T19 Sustainability  Page 13 of 18 
 


 


technology strategies, or as directed by MIT.  
c. Identify additional requirements and monitoring goals for operational 


management, programmatic needs, and user engagements.  
3. Integrate metering strategies with building fault detection systems. 


8.8 Commissioning (Cx) 


Refer to Division 01 Section “019113 - General Commissioning Requirements” for 
specifications.  


8.9 Documentation 


The CT will submit an initial sustainability narrative.  Sustainability narratives include analyses 
to identify holistic design strategies to meet sustainability goals to reduce energy use and 
conserve water, enhance human health, support ecosystem services provided by water, soil, and 
vegetation systems, and address climate change projections.  The analysis will include one or 
more of the categories noted below based on project scope: 


1. Passive and active design strategies, including lighting, daylighting and shading, siting 
and orientation, natural and mechanical ventilation and heating, cooling and envelope 
systems. 


2. Site strategies, including landscape and stormwater strategies and urban forestry 
management and their associated environmental and human health impacts. 


3. Active spaces and healthy spaces. 
4. Acoustic, air quality and thermal comfort. 
5. Building material choice impacts. 
6. Integrated water reduction strategies. 
7. Life cycle cost analysis. 
8. Climate resilience narrative. Include: 


a. Flood and heat stress mitigation strategies that enable life safety and business 
community 


b. Description of strategies that enable flexibility for incremental adaptations over 
time for future climate risks  


c. Description of how the design is meeting MIT and City of Cambridge Resiliency 
Standards 


9. Energy documentation. See Section 2.4 if energy modeling is included. Include: 
a. Energy use by end use and fuel type 
b. GHG calculations/emissions 
c. Energy efficiency measures evaluated 


10. LEED checklist 
11. LEED responsibility matrix. 







 


MIT Design Standards 2022 | T19 Sustainability  Page 14 of 18 
 


 


9.  PR/LS – DESIGN DEVELOPMENT / 


CONSTRUCTION DOCUMENTS PHASE 


9.1 Resiliency Review Meeting 


The CT will hold a resiliency focused meeting with MIT to evaluate identified system and 
infrastructure mitigation strategies.  


9.2 Energy Modeling and GHG Calculations 


If included in the project scope, the CT will provide updated GHG calculations using the EEIC 
calculator or energy model results for LEED and code compliance.  


9.3 Life Cycle Cost Analysis (LCCA) 


Engineering (VE) process.  Changes in the project design due to Value Engineering should be 
approved by the entire team. MIT will use energy calculation results provided by the CT and 
CM/Cost estimator pricing for use in the LCCA 


9.4 Commissioning (Cx) 


Refer to Division 01 Section “019113 - General Commissioning Requirements” for 
specifications.  


 


10.  PR/LS – CONSTRUCTION AND TURNOVER PHASE 


10.1 Energy Modeling and GHG Calculations 


If energy modeling or GHG calculations are required, the CT will submit documentation 
including: 


1. Energy model and digital files.  
2. Energy model for code compliance  
3. EEIC results. 


10.2 Commissioning (Cx) 


The CM and the CT will support commissioning activities.  Refer to Division 01 Section “019113 
- General Commissioning Requirements” for specifications.  
 


11.  PR/LS – LEED ID+C v.4 REQUIREMENTS 
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11.1 LEED ID+C v.4 - General 


LEED ID+C V4 certification is preferred but not required.  Meet the following credits, if within 
the project scope:   
 
Credit Category Credits Options 


Integrative Process Integrative Process  


Sustainable Sites (LEED NC 
v.4, see also MIT Sustainable 
Sites Standards) 


Rainwater Management Evaluate if can meet credit 


 Heat Island Reduction Evaluate if can meet credit 
 Light Pollution Reduction Evaluate if can meet credit 


Water Efficiency Outdoor water use reduction Submeter irrigation  
 Indoor water use reduction TBD by MIT and CT 


   
Energy and Atmosphere Optimize Energy Performance TBD by MIT and CT 


 Enhanced Commissioning Option 1 


Materials and Resources Building Product Disclosure and 
Optimization - EPD's 


Option 1, Explore Option 2 


 Building Product Disclosure and 
Optimization - Sourcing of Raw 
Materials 


Explore Option 1 and explore 
Option 2 


 Building Product Disclosure and 
Optimization - Material Ingredients 


Option 1, Explore Option 2 


 Construction and Demolition Waste 
Management 


90% 


Indoor Environmental Quality Low-Emitting Materials   
 Thermal Comfort  
 Interior Lighting  
 Daylight Evaluate if can meet credit 
 Quality Views Evaluate if can meet credit 
 


12.  RESILIENCY CRITERIA 


12.1 Climate Resiliency 


As the MIT campus undergoes a major renewal for the next 50-100 years and beyond, we grapple 
with new and emerging data about climate risks that are projected to be more extreme and more 
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frequent than conditions our campus experienced during its first century.  The MIT Plan for 
Action on Climate Change commits MIT to take steps to reduce and manage these risks of a 
changing climate.  A climate resilient MIT is defined as the capacity of the MIT community and 
its physical campus to continue to fulfill its mission in the face of disruptions from intensifying 
climate risks. Key risks that MIT is currently planning for including the following:  


1. Flooding from more frequent and extreme rains  
2. Flooding from storm surges and rising sea-levels 
3. Extreme and prolonged heat  


 
The MIT Climate Resiliency Committee has been conducting campus-based flood risk modeling 
and vulnerability assessments and has developed a framework called the Four MIT Systems of 
Resilience.  These systems are mutually inter-dependent and will be addressed as part of the 
process (https://sustainability.mit.edu/sites/default/files/resources/2020-
03/climate_resiliency_brochure_web.pdf): 


1. People & Departments  
2. Buildings, Equipment and Building Systems 
3. Utility Infrastructure Systems 
4. Site Infrastructure Systems 


 
Process: 


1. Concept Design: Resiliency focused meeting with MIT to identify and document project 
man-made and climate risks, agree on performance objectives and identify mitigation 
strategies (Refer to Section 2-11 above). 


2. Schematic Design, Design Development and Construction Documents: Resiliency 
meetings to review flood modeling results and define and refine design strategies to 
address climate risks (Refer to Section 2-11 above).  


3. Flood modeling:  
a. In coordination with the CT, MIT flood risk modeling will be implemented 


iteratively at each phase of design for initial high level planning, more detailed 
design evaluation and final coordination and integration of as-built conditions 
into the MIT flood model.   


b. The current model is based on LIDAR data. An initial site specific field survey 
will be developed and integrated into the flood model to determine existing 
project site elevations.  


 
Overall Resilience Goals: 


$# Incorporate flexible and adaptable design strategies that will provide a basic level of 
redundancy and ability to respond to and recover from a variety of climate events over 
time 


"# Design to accommodate 2070 100 year storm (24 hour design rain) event.  
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:# Address urban heat island effect as provided by the City of Cambridge Vulnerability 
Assessment as the baseline design assumptions for informing current and future heat 
risks. 
 


Order of Priorities: 


The project will develop design strategies to address emergencies based on the following criteria:  


$# Enable life-safety of the occupants  
"# Enable business continuity 


o Enable use of spaces after flood or heat event; or, enable rapid recovery and 
restoration of programs 


o Enable temporary continuity of activities remote from building if building 
systems are not operable for supporting building program 


 
Resilient Design Strategies: 


The design team will evaluate and incorporate appropriate resilient design strategies to mitigate 
and protect impacts from identified risks and meet stated goals:  


• Sustainable stormwater management and grey and green infrastructure strategies to 
mitigate flooding potential and mimic and restore the natural water cycle to the extent 
feasible 


• Urban heat island reduction strategies such as cool roofs and pavements and increase of 
vegetative cover and tree cover 


• Building level flood protection measures: 
o Raising ground floor and critical infrastructure above Defined Flood Event 


(DFE) 
o Providing accessible entrances above DFE 
o Limiting glass to above the DFE 
o Interior pumps and drainage systems  
o Waterproofing/sealing of critical building and utility system lines and conduits 
o Elevators with pit flood sensors and auto return to lowest floor above the DFE 
o Active and passive barrier systems 
o Durable, cleanable and moisture resistant interior and waterproof exterior 


materials on levels below the DFE 
o Building control strategies to enable ease of flexibility of operations under 


different crises 
• Back-up power and redundancy in critical building systems to provide basic utilities and 


services to occupants and for critical building functions during an emergency. Criticality of 
building and/or building systems to be determined by MIT in collaboration with the CT. 
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13.  SITES PERFORMANCE STANDARDS FOR MIT 


PROJECTS 


MIT has developed multiple tools to support our goals to ensure a holistic approach to the 
development of MIT’s urban landscape. See Appendix – attached following: 


1. MIT specific Sustainable Sites Checklist  
2. Stormwater Design Matrix (MIT will provide an editable version) 


 
In addition, the CT will develop a Basis of Design Site Performance Narrative, generated by the 
site consultants including the landscape architect and civil engineer. The BOD will document the 
following: 


• Existing Site Conditions 
• Resiliency  
• Stormwater Management 
• Vegetation 
• Pedestrian Circulation 
• Traffic, Loading and Parking (including bicycle parking) 
• Sun/Shade analysis 
• Site Lighting 
• Maintenance (including snow removal) 


The BOD will include: 


• Sustainable site plan documenting and quantifying performance characteristics  
• MIT Stormwater Management Matrix  


The design team will quantify the following existing and proposed conditions as part of the BOD: 


• Summary of storm events outlining existing peak runoff rates, proposed peak runoff rates 
and % reduction 


• Summary of storm events outlining existing peak runoff volume, proposed peak runoff 
volume and % reduction 


• Reduction in phosphorus in lbs/yr and percentage reduction 
• Stormwater storage  
• Breakdown by percentage and quantity of treatment for stormwater events by landscape 


filters and stormwater infrastructure  
• % increase in permeable pavement and light colored pavement 
• Area of site under management 
• Vegetation: tree quantity, dhb and % canopy coverage added 


Refer to the SITES Performance Standards for MIT Projects Goals following this page. 


 
END OF DOCUMENT 
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$D;=7!38;=?!)45Y!9<!KD?=!<;?9:I=:;!;L8:!;L=!b&&1JY!)?=H9;!MD?!DF;HDD?!>8;=?!F<=!?=HFB;9D:!Q,C;9D:!0R7!
>L9BL!?=EF9?=<!8!VO!C=?B=:;!?=HFB;9D:!M?DK!;L=!@8<=A9:=!9??9I8;9D:!B8<=!MD?!;L=!<9;=]<!C=8\!9??9I8;9D:!
KD:;L5!


*:!;L=!B8<=!>L=?=!B?=8;=H!>8;=?!M=8;F?=<!8?=!C?DCD<=H!D:!8!I9J=:!C?DX=B;7!38;=?!)45Y!IF9H8:B=!F:H=?!
,C;9D:<!67!07!8:HcD?!4!<LDFAH!@=!BD:<9H=?=H5!!


9$5.$%)(%1!.#:!;33'<($!


38;=?P=MM9B9=:;!*??9I8;9D:!-G<;=K<!


(89:>8;=?!8:H!%?8G>8;=?!_8?J=<;9:I!


#H8C;9J=!8:H!#CC?DC?98;=!/=I=;8;9D:!







!
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!
!


!


1&-*%$!"Wb+*P^&$&.*+!!
-+,("3#+&(!.&#+W(&-!
(&.&(&$)&!-*+&-!/0!3#+&(!)45V!!


!


"#$%#$!


'?DJ9H=!8!BD::=B;9D:!;D!;L=!ADB8A!BA9K8;=!8:H!LGH?DADIG!@G!9:;=I?8;9:I!8=<;L=;9B8AAG!CA=8<9:I!
<;D?K>8;=?!M=8;F?=<!;L8;!8?=!J9<F8AAG!8:H!CLG<9B8AAG!8BB=<<9@A=!8:H!K8:8I=!D:P<9;=!<;D?K>8;=?5!!


&'()#*%#$!+($,!-.*/01!23.'1!


!


4536%7$!4%5835*.#7%!


#A9I:!>9;L!-*+&-!J0!)?=H9;!45V!Q1=<9I:!MF:B;9D:8A!<;D?K>8;=?!M=8;F?=<!8<!8K=:9;9=<R!@G!=:<F?9:I!<9;=!
C?=B9C9;8;9D:!9<!;?=8;=H!8<!8:!8K=:9;G!9:!;L=!>8G!9;]<!?=B=9J=H7!BD:J=G=H7!8:H!K8:8I=H!Q,C;9D:!6R5!!


-'.5(8(7.$(3#1!


.D?!;L=!CF?CD<=<!DM!;L9<!B?=H9;7!C?DX=B;<!<LDFAH!F<=!A8:H<B8C=P@8<=H7!KFA;9P@=:=M9;!<;D?K>8;=?!
<;?8;=I9=<!>L=?=J=?!<C8B=!8AAD><7!8<!>=AA!8<!BDAA=B;9:I!8:H!?=CF?CD<9:I!<;D?K>8;=?!


9$5.$%)(%1!.#:!;33'<($!!


%?==:!(DDM<!


'8<<9J=!38;=?!M=8;F?=<!


#?;9<;9B!&ZC?=<<9D:!DM!38;=?!







!
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!
!


!


W-&!#''(,'(*#+&!'b#$+-!
(&.&(&$)&!-*+&-!/0!-,*b!/&%!'Y54!


!


"#$%#$!


*KC?DJ=!A8:H<B8C=!C=?MD?K8:B=!8:H!?=HFB=!?=<DF?B=!F<=!@G!9:<;8AA9:I!D:AG!CA8:;<!;L8;!8?=!8CC?DC?98;=!
MD?!<9;=!BD:H9;9D:<7!BA9K8;=7!8:H!H=<9I:!9:;=:;5!!


&'()#*%#$!+($,!-.*/01!23.'1!


!


4536%7$!4%5835*.#7%!


"9:9KFK!(=EF9?=K=:;2!-=A=B;!CA8:;<!<C=B9=<!;L8;!8?=!<F9;8@A=!MD?!<9;=!BD:H9;9D:<7!BA9K8;=7!8:H!H=<9I:!
9:;=:;!8<!?=EF9?=H!@G!-*+&-!J0!'?=?=EF9<9;=!Y54!QW<=!8CC?DC?98;=!CA8:;<R!@G!F<9:I!D:AG!8CC?DC?98;=!CA8:;!
<C=B9=<!;L8;!8?=!<F9;8@A=!MD?!;L=!<9;=!BD:H9;9D:<7!BA9K8;=7!8:H!H=<9I:!9:;=:;!MD?!@D;L!:8;9J=!8:H!:D:P
:8;9J=!CA8:;<5!!W<=!CA8:;<!;L8;!8?=!:F?<=?GPI?D>:!D?!<8AJ8I=H!MD?!?=F<=!M?DK!D:!D?!DMM!<9;=5!#AA!:F?<=?GP
I?D>:!CA8:;<!KF<;!F<=!<;8:H8?H<!<=;!@G!;L=!#$-*!dUO56P0OOY!#K=?9B8:!-;8:H8?H!MD?!$F?<=?G!-;DB\5!


-'.5(8(7.$(3#1!


-C=B9M9B!;D!"*+]<!F?@8:!B8KCF<7!CA8:;!<=A=B;9D:<!KF<;!@=!<C=B9=<!;L8;!L8J=!C?DJ=:!;D!@=!?=<9A9=:;!8:H!
;DA=?8:;!DM!F?@8:!CA8:;9:I!BD:H9;9D:<!9:BAFH9:I!B?9;=?98!<FBL!8<!?=HFB=H!CA8:;9:I!<D9A!JDAFK=<7!CDAAF;9D:7!
C8J=H!?DD;9:I!`D:=<7!?DD;!<;?FB;F?=7!?=HFB=H!>8;=?9:I7!L=8;!?=MA=B;8:B=!M?DK!C8J=K=:;<!8:H!@F9AH9:I<7!
;=KC=?8;F?=!=Z;?=K=<7!>9:H7!8:H!CDAAF;9D:5!Q-==!e-;?8;=I9=<!8:H!+DDA\9;[7!@=AD>5R!


3L9A=!F<=!DM!F?@8:P;DA=?8:;!:8;9J=!CA8:;<!9<!=:BDF?8I=H7!CA8:;!<=A=B;9D:!<LDFAH!8A<D!BD:<9H=?!:8;9J=!
8H8C;=H!CA8:;<7!C8?;9BFA8?AG!;LD<=!<LD>:!;D!@=!?=<9A9=:;!9:!"*+]<!F?@8:!B8KCF<5!!#H8C;=H!CA8:;<!8?=!
;LD<=!;L8;!>=?=!:D;!D?9I9:8AAG!C8?;!DM!;L=!:8;F?8A!=BD<G<;=K!@F;!L8J=!=JDAJ=H!;D!8!CD9:;!>L=?=!;L=!
CLG<9B8A!BD:H9;9D:<!<FBL!8<!<D9A7!BA9K8;=7!8:H!>8;=?!:==H<!8?=!BD:HFB9J=!MD?!L=8A;LG!I?D>;L5!
L;;C<2cc>>>5MD?=<;8H8C;8;9D:5D?Ic:=P<C=B9=<!!!


1D!:D;!F<=!CA8:;<!;L8;!8?=!A9<;=H!D:!;L=!e"8<<8BLF<=;;<!'?DL9@9;=H!'A8:;!b9<;[7!BF??=:;!=H9;9D:7!8<!
CF@A9<L=H!@G!;L=!"#!&Z=BF;9J=!,MM9B=!DM!&:=?IG!8:H!&:J9?D:K=:;8A!#MM89?<5Q-==!e-;?8;=I9=<!8:H!
+DDA\9;[7!@=AD>5R!!







!
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!
!


'A8:;<!;L8;!8?=!<F<B=C;9@A=!;D!@=9:I!9:M=B;=H!@G!\:D>:!9:J8<9J=!8A9=:!<C=B9=<!DM!C=<;<!<LDFAH!:D;!@=!
CA8:;=H5!(=M=?!;D!e"8<<8BLF<=;;<!*:;?DHFB=H!'=<;<!,F;?=8BL!'?DX=B;[5!!!*:M=B;=H!CA8:;<!<LDFAH!@=!
=J8AF8;=H!@G!8!B=?;9M9=H!8?@D?9<;!MD?!;?=8;K=:;!8:H7!9M!F:;?=8;8@A=7!<LDFAH!@=!?=KDJ=H5!Q-==!e-;?8;=I9=<!
8:H!+DDA\9;[7!@=AD>5R!


'A8:;<!9:M=B;=H!@G!;L=!H9<=8<=<!<LDFAH!@=!=J8AF8;=H!@G!8!B=?;9M9=H!8?@D?9<;!MD?!;L=9?!CD;=:;98A!;D!<C?=8H!
;D!D;L=?!;?==<5!&J8AF8;=!9:M=B;=H!;?==<!MD?!=MM9B8BG!DM!;?=8;K=:;!8:H!H=;=?K9:=!9M!;?==<!<LDFAH!@=!
?=KDJ=H5!!Q-==!e-;?8;=I9=<!8:H!+DDA\9;[7!@=AD>5R!


-D9A!JDAFK=<!8?=!B?9;9B8A!MD?!AD:IP;=?K!L=8A;L!8:H!?=<9A9=:BG!MD?!F?@8:!;?==<!HF=!;D!;L=!C?=J8A=:B=!DM!
C8J=K=:;5!#BL9=J9:I!?=BDKK=:H=H!<D9A!JDAFK=<!Q-==!e-;?8;=I9=<!8:H!+DDA\9;[7!@=AD>R!9<!A9\=AG!;D!
?=EF9?=!;L8;!?DD;<!DBBFCG!<D9A!@=AD>!C8J=K=:;5!!


9$5.$%)(%1!.#:!;33'<($!


-;?FB;F?8A!-D9A7!D?!8:D;L=?!C?DJ=:!K8;=?98A!D?!<G<;=K7!C?DJ=:!;D!K8Z9K9`=!<D9A!JDAFK=!MD?!;?==<!9:!
C8J=K=:;5!!!


(=<9A9=:;!W?@8:!'A8:;<2!"*+!;D!H=J=ADC!F?@8:!CA8:;!C8A=;;=!8BB=C;8@A=!MD?!;L=9?!B8KCF<5!
L;;C<2ccMD?=<;8H8C;8;9D:5D?IcM?8K=>D?\PBDKCD:=:;<cMD?=<;P8H8C;8;9D:P?=<DF?B=<!!8:H!
L;;C<2cc<C=B9=<59;?==;DDA<5D?Ic<=A=B;D?c!!


'A8:;!-D9A!/DAFK=<2!)8ABFA8;=!<D9A!JDAFK=<!@8<=H!D:!8:;9B9C8;=H!K8;F?=!B8A9C=?!<9`=5!.D?!;?==<2!
L;;C2cc>>>5I?==:@AF=5BDKc:8c?=<DF?B=<c<D9APB8ABFA8;D?c!!!


*:J8<9J=!'A8:;<2!e"8<<8BLF<=;;<!'?DL9@9;=H!'A8:;!b9<;[7!BF??=:;!=H9;9D:7!8<!CF@A9<L=H!@G!;L=!"#!
&Z=BF;9J=!,MM9B=!DM!&:=?IG!8:H!&:J9?D:K=:;8A!#MM89?<2!!L;;C2cc>>>5K8<<5IDJc==8c8I=:B9=<c8I?cM8?KP
C?DHFB;<cCA8:;<cK8<<8BLF<=;;<PC?DL9@9;=HPCA8:;PA9<;5L;KA!


*:<=B;!'=<;<2!e"8<<8BLF<=;;<!*:;?DHFB=H!'=<;<!,F;?=8BL!'?DX=B;[!!L;;C<2cc>>>5K8<<:?B5D?IcC=<;<!!!


'A8:;!19<=8<=<2!L;;C<2cc=Z;=:<9D:5FK8<<5=HFcA8:H<B8C=c<9;=<cA8:H<B8C=cM9A=<cCHMPHDBP
CC;cH9<=8<=fIF9H=cH9<=8<=fIF9H=fZfH9<=8<=fC8;LDI=:5CHM!







!
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!
!


!


),$-&(/&!_&#b+_g!-,*b-!#$1!
#''(,'(*#+&!/&%&+#+*,$!
(&.&(&$)&!-*+&-!/0!-,*b!h!/&%!)Y5Y!


!


"#$%#$!


'?D;=B;!=Z9<;9:I!=BD<G<;=K!<=?J9B=<!8:H!A8:H<B8C=!C=?MD?K8:B=!8:H!C?D;=B;!<D9A!L=8;L!@G!A9K9;9:I!;L=!
H9<;F?@8:B=!DM!=Z9<;9:I!8CC?DC?98;=!CA8:;<!8:H!L=8A;LG!<D9A<5!


-FCCD?;!L=8A;LG!CA8:;<7!@9DADI9B8A!BDKKF:9;9=<7!8:H!>8;=?!<;D?8I=!8:H!9:M9A;?8;9D:!@G!CA8::9:I!MD?!<D9A!
?=<;D?8;9D:!9:!;L=!H=<9I:!<;8I=!8:H!A9K9;9:I!<D9A!H9<;F?@8:B=!HF?9:I!BD:<;?FB;9D:5!


&'()#*%#$!+($,!-.*/01!23.'1!


!


4536%7$!4%5835*.#7%!


#A9I:!>9;L!-*+&-!J0!)?=H9;!Y5Y!Q)D:<=?J=!L=8A;LG!<D9A<!8:H!8CC?DC?98;=!J=I=;8;9D:R!Q,C;9D:!6R!@G!
BD:<=?J9:I!=Z9<;9:I!L=8A;LG!<D9A<!8:H!CA8:;<!;L8;!8?=!8CC?DC?98;=!MD?!<9;=!BD:H9;9D:<7!BA9K8;=7!8:H!H=<9I:!
9:;=:;!9:!/=I=;8;9D:!8:H!-D9A!'?D;=B;9D:!dD:=<!Q/-'d<R5!+L9<!>9AA!@=!H9MM=?=:;!MD?!=J=?G!"*+!<9;=!8:H!
<LDFAH!@=!H=;=?K9:=H!D:!8!B8<=P@GPB8<=!@8<9<!;8\9:I!9:;D!BD:<9H=?8;9D:!CA8:;!L=8A;L7!<D9A!BD:H9;9D:7!
8K=:HK=:;!C?DI?8K7!BD:<;?FB;8@9A9;G7!8:H!BD:<;?FB;9D:!<=EF=:B9:I5!+L=!C?9K8?G!89K<!8?=!;D!C?=J=:;!
H8K8I=!;D!<D9A!<;?FB;F?=!;L8;!B8:!?=<FA;!9:!;L=!9:8@9A9;G!;D!8K=:H!8:H!?=PF<=!<D9A!?=<DF?B=<!8:H!;D!
=A9K9:8;=!BD:<;?FB;9D:!C?8B;9B=<!;L8;!;L?=8;=:<!;?==!L=8A;L5!!


-'.5(8(7.$(3#1!


19<?=I8?H!;L=!C=?B=:;8I=!?=EF9?=K=:;<!MD?!J=I=;8;=H!<D9A!C?D;=B;9D:!`D:=<!Q/-'dR5!*:<;=8H7!F<=!"*+]<!
-C=B9M9B8;9D:!-=B;9D:!O6VUYO!e+=KCD?8?G!+?==!8:H!-D9A!'?D;=B;9D:[!MD?!C=?B=:;8I=!?=EF9?=K=:;<!MD?!
/-'d<5!


+L=!H=:<9;G!DM!"*+]<!F?@8:!B8KCF<!K8\=<!9;!A9\=AG!;L8;!/-'d<!>9AA!@=!A9K9;=H!9:!<9`=7!K8\9:I!C?D;=B;9D:!
9KC?8B;9B8@A=!MD?!C?DX=B;!ADI9<;9B<!8:H!DM!A9K9;=H!AD:IP;=?K!J8AF=5!+D!H=;=?K9:=!;L=!=MM9B8BG!DM!







!
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!
!


=<;8@A9<L9:I!/-'d<7!8!C?=A9K9:8?G!<D9A!K8:8I=K=:;!CA8:!Q-"'R!<LDFAH!@=!C?=C8?=H!HF?9:I!;L=!8:8AG<9<!
CL8<=!DM!;L=!C?DX=B;!;D!9H=:;9MG!ADB8;9D:<!DM!=Z9<;9:I!L=8A;LG!<D9A<!8:H!J=I=;8;9D:!D:!<9;=5!#;!K9:9KFK7!
9H=:;9MG!<D9A!`D:=<!>L=?=!;L=!;DC<D9A!BDFAH!@=!?=KDJ=H7!8K=:H=H7!8:H!?=F<=H!D:!;L=!C?DX=B;!D?!
=A<=>L=?=!D:!B8KCF<5!3L=:!<D9A!KF<;!@=!?=KDJ=H!M?DK!"*+]<!B8KCF<7!8AA!XD@<!KF<;!BD:;8B;!"*+!
&:J9?D:K=:;7!_=8A;L!i!-8M=;G!MD?!H9<CD<8A!C?D;DBDA5!


+L=!C?=A9K9:8?G!<D9A!K8:8I=K=:;!CA8:!Q-"'R!<LDFAH!8A<D!9H=:;9MG!<C=B98A!<;8;F<!;?==<!8:H!D;L=?!CA8:;<!
8:H!<C=B9M9B8AAG!9H=:;9MG!;L=<=!`D:=<!8<!C8?;!DM!;L=!/-'d5!!&KCL8<9<!MD?!<D9A!K8:8I=K=:;!<LDFAH!@=!
CA8B=H!D:!C?=<=?J9:I!8:H!B?=8;9:I!BD:;9IFDF<!<D9A!`D:=<!MD?!CA8:;!?DD;<7!?=I8?HA=<<!DM!M9:8A!<F?M8B=!
BD:H9;9D:5!.D?!CA8:;<!9:!9KC=?J9DF<!<F?M8B=<7!=Z;=:H!?DD;!`D:=<!@=AD>!C8J=K=:;!@G!F<9:I!<8:HP@8<=H!
<;?FB;F?8A!<D9A7!D?!8:D;L=?!C?DJ=:!K8;=?98A!D?!<G<;=K!;L8;!9<!@=:=M9B98A!MD?!F?@8:!;?==!I?D>;L5!)D:<9H=?!
;L=!J98@9A9;G!DM!F<9:I!8:H!BD::=B;9:I!;D!?DD;!`D:=<!D:!8HX8B=:;!<9;=<!;D!9KC?DJ=!;L=!DJ=?8AA!B8KCF<!
BD::=B;9J9;G!MD?!CA8:;!?DD;<5!+D!;L=!=Z;=:;!CD<<9@A=7!F<=!C=?K=8@A=!C8J=K=:;<!DJ=?!?DD;!`D:=<!;D!8AAD>!
I?=8;!>8;=?!9:M9A;?8;9D:!8:H!89?!=ZBL8:I=5!


+?==<!8HX8B=:;!;D!8!H=J=ADCK=:;!<9;=7!9:BAFH9:I!<;?==;!;?==<7!BDFAH!8A<D!@=!9KC8B;=H!@G!BD:<;?FB;9D:!
8B;9J9;G5!1F?9:I!;L=!8:8AG<9<!CL8<=7!=Z8K9:=!<9;=!BD:;=Z;!8:H!9H=:;9MG!;?==<!8;!?9<\5!(=BDKK=:H!=Z;=:;!
DM!;?==!C?D;=B;9D:5!!


'?D;=B;9D:!DM!;?==<!<LDFAH!@=!8A9I:=H!>9;L!^"'!MD?!F?@8:!;?==<7!<==!-;?8;=I9=<!8:H!+DDA\9;7!@=AD>2!!


!


9$5.$%)(%1!.#:!;33'<($! !


/-'d!'?D;=B;9D:2!!"*+]<!-C=B9M9B8;9D:!-=B;9D:!O6VUYO7!+=KCD?8?G!+?==!8:H!-D9A!'?D;=B;9D:[!!8:H!
L;;C<2cc>>>5:GBIDJC8?\<5D?IcC8I=M9A=<cSYc<;8:H8?HP;?==PC?D;=B;9D:P:D;=<PMD?PC=?K9;<P8:HPCA8:P
?=J9=>P<C?9:IP0O6V5CHM!!!







!
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!
!


!


),$-&(/&!-'&)*#b!-+#+W-!
/&%&+#+*,$!
(&.&(&$)&!-*+&-!/0!-,*b!h!/&%!)Y5V!!


!


"#$%#$!


'?D;=B;!=Z9<;9:I!=BD<G<;=K!<=?J9B=<!@G!9H=:;9MG9:I!8:H!BD:<=?J9:I!8AA!J=I=;8;9D:!D:!<9;=!H=<9I:8;=H!8<!
<C=B98A!<;8;F<5!


&'()#*%#$!+($,!-.*/01!23.'1!


!


4536%7$!4%5835*.#7%!


#A9I:!>9;L!-*+&-!J0!)?=H9;!Y5V!Q)D:<=?J=!-C=B98A!-;8;F<!/=I=;8;9D:R!@G!C?D;=B;9:I!<C=B98A!<;8;F<!
J=I=;8;9D:!<FBL!8<!L=?9;8I=!D?!A=I8BG!;?==<7!<C=B9K=:!;?==<7!?8?=!8:H!=:H8:I=?=H!<C=B9=<7!?8?=!
J=I=;8;9D:!9:!8!F:9EF=!L8@9;8;7!8:H!F:F<F8A!I=:=;9B!J8?98:;<!DM!8!C8?;9BFA8?!<C=B9=<5!!!


-'.5(8(7.$(3#1!


.D?!"*+7!;L=!MDAAD>9:I!8?=8<!L8J=!-C=B98A!-;8;F<!/=I=;8;9D:!8:H!?=EF9?=!8!C?D;=B;9D:!CA8:;!8:H!<D9A!
C?D;=B;9D:!CA8:!Q/-'d7!?=M=?=:B=!'?DX=B;!'=?MD?K8:B=!-;8:H8?H!<=B;9D:!=:;9;A=H!e)D:<=?J=!_=8A;LG!
-D9A<!8:H!#CC?DC?98;=!/=I=;8;9D:[R2!


j9AA98:!)DF?;!#AA==<5!


)L8C=A!%?DJ=5!


"8<<8BLF<=;;<!#J=:F=!,8\<5!


&8<;K8:P"B1=?KD;;!)DF?;!'A8:=;?==<5!


38A\=?!"=KD?98A!c!_8GH=:!"=KD?98A!#AA==!_D:=G!bDBF<;<!8:H!K9Z=H!CA8:;9:I5!







!
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!
!


!


#AA!;?==<!9H=:;9M9=H!8<!eL=8A;LG[!D:!"*+]<[!0O6a!+?==!*:J=:;D?G[!<L8AA!@=!=J8AF8;=H!MD?!?=;=:;9D:5!
L;;C<2ccK9;5;?==\==C=?<DM;>8?=5BDKc5!!


(=I8?HA=<<!DM!;L=9?!CLG<9B8A!BD:H9;9D:7!<C=B98A!<;8;F<!<L8AA!:D;!@=!I9J=:!;D!CA8:;<!;L8;!8?=!A9<;=H!D:!;L=!
e"8<<8BLF<=;;<!'?DL9@9;=H!'A8:;!b9<;[7!BF??=:;!=H9;9D:7!8<!CF@A9<L=H!@G!;L=!"#!&Z=BF;9J=!,MM9B=!DM!
&:=?IG!8:H!&:J9?D:K=:;8A!#MM89?<2!!L;;C2cc>>>5K8<<5IDJc==8c8I=:B9=<c8I?cM8?KP
C?DHFB;<cCA8:;<cK8<<8BLF<=;;<PC?DL9@9;=HPCA8:;PA9<;5L;KA!


!!







!


MIT Design Standards 2022 | Sustainability Thematic Folder! Appendix Page 17 of 20 


!
!


!


"*$*"*d&!&..&)+-!,$!"*)(,)b*"#+&!!
(&.&(&$)&!-*+&-!/0!-,*b!h!/&%!)Y5N7!-,*b!h!/&%!)Y56O!!


!


"#$%#$!


"9:9K9`=!=MM=B;<!D:!K9B?DBA9K8;=!8:H!LFK8:!8:H!>9AHA9M=!L8@9;8;!@G!F<9:I!J=I=;8;9D:!9:!<;?8;=I9B!
ADB8;9D:<!;D!?=HFB=!=:=?IG!BD:<FKC;9D:!8:H!L=8;!9<A8:H!=MM=B;<5!!


&'()#*%#$!+($,!-.*/01!23.'1!


!


4536%7$!4%5835*.#7%!


#A9I:!>9;L!-*+&-!J0!)?=H9;!Y5N!Q(=HFB=!F?@8:!L=8;!9<A8:H!=MM=B;<R!@G!F<9:I!=Z9<;9:I!CA8:;!K8;=?98A!8:H!
9:<;8AA9:I!CA8:;<!;L8;!C?DJ9H=!<L8H=!DJ=?!C8J9:I!8?=8<5!W<=!MD?KFA8!C?DJ9H=H!@G!-*+&-!;D!K=8<F?=!
?=HFB;9D:!DM!F?@8:!L=8;!9<A8:H!=MM=B;!MD?!<9;=!C8J9:I!8:H!<;?FB;F?=<!D?!8A;=?:8;9J=!8CC?D8BL!F<9:I!<DA8?!
?=MA=B;8:B=!9:H=Z!Q-(*R!8:H!<DA8?!?=MA=B;8:B=!Q-(R!8<!C?DJ9H=H!@G!-*+&-5!!!!


#A9I:!>9;L!-*+&-!J0!)?=H9;!Y56O!!P!-;FHG!;L=!DC;9D:<!MD?!J=I=;8;9D:2!!?=HFB=!=:=?IG!F<=7!C?DJ9H=!<L8H=7!
C?DJ9H=!>9:H@?=8\5!!


-'.5(8(7.$(3#1!


$D;=!)?=H9;!Y5N!9<!;L=!<8K=!8<!;L=!b&&1!J!Y!)?=H9;!MD?!_=8;!*<A8:H!(=HFB;9D:5!!+L=!b&&1!B?=H9;!8A<D!
8AAD><!MD?!8:!DC;9D:8A!BDKCA98:B=!C8;L!;D!C?DJ9H=!BDJ=?=H!C8?\9:I5!!!


$D;=7!8A;LDFIL!b&&1!<FII=<;<!;L8;!A8:H<B8C=!B8:!@=!F<=H!8<!8!<;?8;=IG!;D!?=HFB=!@F9AH9:I!=:=?IG!F<=7!
-*+&-!J50!)?=H9;!Y56O!=<;8@A9<L=<!B?9;=?98!MD?!F<9:I!A8:H<B8C=!;D!?=HFB=!=:=?IG!F<=5!


9$5.$%)(%1!.#:!;33'<($!


'A8B=K=:;!DM!;?==<!MD?!B?=8;9:I!>9:H@?=8\<2!L;;C2cc:M<5F:A5=HFcHDBFK=:;<c>9:H@?=8\H=<9I:5CHM!


!







!


MIT Design Standards 2022 | Sustainability Thematic Folder! Appendix Page 18 of 20 


!
!


'A8B=K=:;!DM!;?==!MD?!K8Z9K9`9:I!<L8H=!@=:=M9;<2!L;;C<2cc>>>5=C85IDJc<9;=<cC?DHFB;9D:cM9A=<c0O6YP
OUcHDBFK=:;<c;?==<8:HJ=IBDKC=:H9FK5CHM!!


'(,/*1&!,'+*"W"!-*+&!
#))&--*^*b*+g7!-#.&+g7!#$1!
3#g.*$1*$%!!
(&.&(&$)&!-*+&-!/0!__3^!)U50! !


!


"#$%#$!


*:B?=8<=!<9;=<!F<=?<]!8@9A9;G!;D!F:H=?<;8:H!8:H!8BB=<<!DF;HDD?!<C8B=<!@G!9:BD?CD?8;9:I!=A=K=:;<!DM!
8BB=<<9@9A9;G!8:H!CF@A9BAG!8J89A8@A=!D:P<9;=!=J=:;<7!M8B9A9;9=<7!8K=:9;9=<7!D?!C?DI?8KK9:I5!!


&'()#*%#$!+($,!-.*/01!23.'1!


!


4536%7$!4%5835*.#7%!


#A9I:!>9;L!-*+&-!J0!)U50!Q'?DJ9H=!DC;9KFK!<9;=!8BB=<<9@9A9;G7!<8M=;G7!8:H!>8GM9:H9:IR!@G!C?DJ9H9:I!<9;=!
8BB=<<!8:H!F<8@9A9;G7!9KC?DJ9:I!<8M=;G7!8:H!B?=8;9:I!8:!=:J9?D:K=:;!;L8;!K8\=<!9;!=8<G!8:H!9:;F9;9J=!MD?!
F<=?<!;D!D?9=:;!;L=K<=AJ=<!8:H!:8J9I8;=!M?DK!CA8B=!;D!CA8B=5!!!


-'.5(8(7.$(3#1!


3L=?=J=?!CD<<9@A=7!H=<9I:!;L=!8BB=<<9@A=!?DF;=!<D!;L8;!9;!9<!8A<D!;L=!K89:!?DF;=!;D!;L=!@F9AH9:I!MD?!
=J=?GD:=5!+L9<!B8:!@=!HD:=!@G!F<9:I!C8J=K=:;!<ADC=<!=EF8A!;D!VT!D?!A=<<!Q$,+&2!F<9:I!8!K8Z9KFK!
Y5VT!<ADC=!9<!?=BDKK=:H=H!;D!8AAD>!MD?!BD:<;?FB;9D:!;DA=?8:B=<5!(=J9=>!"*+!-9;=!-;8:H8?H<!
eb8:H<B8C=!8:H!-9;=!+L=K8;9B!.DAH=?[!<=B;9D:!654!#1#!8:H!"##^!)DKCA98:B=!MD?!"*+!?=BDKK=:H=H!
<ADC=<5R!


9$5.$%)(%1!.#:!;33'<($!


19<BF<<!D:ID9:I!=MMD?;<!>9;L!"*+!,MM9B=!DM!)8KCF<!'A8::9:I5!!







!
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!
!


!


-W'',(+!_W"#$!3&bbP^&*$%!!
(&.&(&$)&!-*+&-!/0!__3^!)U5Y7!__3^!)U5V7!__3^!)U5U! !


!


"#$%#$!


*KC?DJ=!LFK8:!L=8A;L!8:H!>=AAP@=9:I!@G!C?DJ9H9:I!J9<F8A!8:H!CLG<9B8A!BD::=B;9D:<!;D!?=<;D?8;9J=!
DF;HDD?!<C8B=<7!=:BDF?8I=!DF;HDD?!CLG<9B8A!8B;9J9;G!8:H!<FCCD?;!C=DCA=!I8;L=?9:I7!=8;9:I7!>D?\9:I!8:H!
CA8G9:I!;DI=;L=?5!!


&'()#*%#$!+($,!-.*/01!23.'1!


!


4536%7$!4%5835*.#7%!


#A9I:!>9;L!-*+&-!J0!)U5Y!Q-FCCD?;!K=:;8A!?=<;D?8;9D:R!@G!C?DJ9H9:I!8BB=<<9@A=7!EF9=;!DF;HDD?!<C8B=<!
;L8;!9:BAFH=!<=8;9:I!MD?!M9J=!C=?B=:;!DM!;D;8A!<9;=!F<=?<7!J9<F8A!8:H!CLG<9B8A!8BB=<<!;D!J=I=;8;9D:7!
=A=K=:;<!;L8;!?=HFB=!:D9<=!8:H!K9;9I8;=!:=I8;9J=!H9<;?8B;9D:<7!8:H!=A=K=:;<!;L8;!8HH?=<<!K9B?DBA9K8;=!
8:H!D;L=?!<9;=P<C=B9M9B!BD:H9;9D:<!Q=5I5!<F:7!<L8H=7!>9:HR5!.D?!<9;=<!>9;L!?=IFA8?AG!DBBFC9=H!@F9AH9:I<7!
C?DJ9H=!F:D@<;?FB;=H!J9=><!DM!J=I=;8;9D:7!M?DK!VO!C=?B=:;!DM!BDKKD:!<C8B=<!Q=5I57!DMM9B=!<C8B=<7!
BA8<<?DDK<7!>89;9:I!?DDK<7!A9J9:I!8?=8<7!H9:9:I!?DDK<R5!!


#A9I:!>9;L!-*+&-!J0!)U5V!Q-FCCD?;!CLG<9B8A!8B;9J9;GR!@G!H=J=ADC9:I!8:H!9KCA=K=:;9:I!8!MF:B;9D:8A!CA8:!
;L8;!=:BDF?8I=<!DF;HDD?!CLG<9B8A!8B;9J9;G7!C?DJ9H=!<=?J9B=<!;D!<FCCD?;!<9;=!F<=?<!HF?9:I!CLG<9B8A!8B;9J9;G7!
8:H!BD:<9H=?<!DF;HDD?!CLG<9B8A!8B;9J9;G!M=8;F?=<5!


#A9I:!>9;L!-*+&-!J0!)U5U!Q-FCCD?;!<DB98A!BD::=B;9D:R!@G!C?DJ9H9:I!DF;HDD?!<C8B=<!;D!=:BDF?8I=!<DB98A!
BD::=B;9D:<!;L8;!9:BAFH=!<=8;9:I!MD?!8!K9:9KFK!DM!6O!C=?B=:;!DM!;L=!;D;8A!<9;=!F<=?<!;L8;!8BBDKKDH8;=!
8!J8?9=;G!DM!I?DFC!<9`=<!8:H!9<!8CC?DC?98;=!;D!;L=!<9;=k!=A=K=:;<!;L8;!8HH?=<<!K9B?DBA9K8;=!8:H!D;L=?!
<9;=P<C=B9M9B!BD:H9;9D:<!Q=5I5!<F:7!<L8H=7!>9:HRk!8:H!8K=:9;9=<7!<=?J9B=<7!D?!8B;9J9;G!<C8B=<!Q=5I5!I8K=<7!
>9?=A=<<!8BB=<<7!MDDH!BD:B=<<9D:<7!C9B:9B!D?!H9:9:I!8?=8<7!DF;HDD?!8FH9;D?9FK<7!CA8GI?DF:H]<7!M8?K=?<]!
K8?\=;<R!


-'.5(8(7.$(3#1!







!
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!
!


.D?!)?=H9;!)U5V!Q-FCCD?;!CLG<9B8A!8B;9J9;GR7!H9<?=I8?H!;L=!?=EF9?=K=:;!;D!C?DJ9H=!8;!A=8<;!;>D!DM!;L=!
MDAAD>9:I!M9J=!DF;HDD?!CLG<9B8A!8B;9J9;G!M=8;F?=<5!!+L=!:FK@=?!DM!DF;HDD?!CLG<9B8A!8B;9J9;9=<!HD=<!:D;!
:==H!;D!@=!EF8:;9M9=H!F:A=<<!?=EF9?=H!@G!"*+!CA8::9:IcM8B9A9;9=<!<;8MM5!


3D?\!>9;L!"*+!'A8::9:I!;D!H=;=?K9:=!;L=!@=<;!8:H!L9IL=<;!F<=!DM!DF;HDD?!<C8B=<!MD?!=8BL!H=J=ADCK=:;!
8?=85!


)D:<9H=?!;L=!<B8A=!DM!"*+]<!F?@8:!B8KCF<!8:H!=J8AF8;=!8HX8B=:B9=<!;D!=Z9<;9:I!CLG<9B8A!DF;HDD?!
8B;9J9;9=<!8:H!<DB98A!<C8B=<7!?=A8;9J=!;D!>L8;!>DFAH!@=!8CC?DC?98;=!8:H!H=<9?8@A=!D:!;L=!C?DCD<=H!
H=J=ADCK=:;!<9;=5!!


9$5.$%)(%1!.#:!;33'<($!


19<BF<<!D:ID9:I!=MMD?;<!>9;L!"*+!,MM9B=!DM!)8KCF<!'A8::9:I5!


_FK8:!>=AAP@=9:I2!(=<;D?8;9J=!^=:=M9;<!DM!$8;F?=2!+D>8?H!8:!*:;=I?8;=H!.?8K=>D?\7!@G!-;=CL=:!
j8CA8:!L;;C2cc>>>5>9=:=?`=9;F:I58;cf=KfH8;=:cf>`Dc0O6VcOScOac6VOSOaf6a6Of\8CA8:f<5f6NNV65CHM!


!!


!
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!


"# $%&!%'(&!)*+,-.!'*/012!'034560.!'7'&8$!9403450:!


S9I'(T.),'9!N*0)5T0!.9=!A5-K9'/'4*!@SNUAB!,0!;SAV0!-59)(./!SA!'(4.9,W.),'9X!).035=!Y,)K!0J++'(),94!;SAV0!
-'(5!T,00,'9Z![###)'!.=?.9-5!39'Y/5=45!.9=!5=J-.)5!0)J=59)0!,9!0-,59-5X!)5-K9'/'4*X!.9=!')K5(!.(5.0!'I!
0-K'/.(0K,+!)K.)!Y,//!E50)!05(?5!)K5!9.),'9!.9=!)K5!Y'(/=!,9!)K5!$%0)!-59)J(*#[!!
 
AK5!'(4.9,W.),'9V0!('/5!,0!)'!+('?,=5!T'=5(9X!5II,-,59)X!.9=!-'0)M5II5-),?5!SA!05(?,-50!)'!)K5!59),(5!;SA!-'TM
TJ9,)*#!;SA\0!+K*0,-./!05-J(,)*!.9=!.--500!-'9)('/!0*0)5T0!,9-/J=5!T'(5!)K.9!"1O!+.95/0!I'(!.--500!-'9)('/!
.9=!,9)(J0,'9!./.(T!0*0)5T0!.9=!T'(5!)K.9!:X"OO!-.(=!(5.=5(0!0J++'(),94!E')K!+K*0,-./!S&!-.(=0!.9=!;SA\0!
=,4,)./!S&!I'(!0T.()+K'950#!
!
SNUA\0!8.T+J0!N.I5)*!.9=!N5-J(,)*!A5.T!T.9.450!.//!;SA\0!+K*0,-./!05-J(,)*!0*0)5T0!Y,)K!)K5!5]-5+),'9!'I!
7J)'T.)5=!P/5-)('9,-!&5I,E(,//.)'(0!YK,-K!,0!T.9.45=!E*!)K5!;SA!PT5(459-*!;.9.45T59)!N*0)5T!)5.T#!!AK5!
05-J(,)*!0*0)5T0!Y,)K,9!;SA!.(5Z!R595)5-!N5-J(,)*!N*0)5T!@^,=5'X!7--500!8'9)('/BX!_'0-K!I'(!,9)(J0,'9!.9=!
+.9,-!./.(T0X!.9=!&5,0)5(!I'(!35*!E']!.9=!7005)!;.9.45T59)!N*0)5T#!!2/5.05!(5I5(!)'!.++59=,]!I'(!0K'+!
=(.Y,940# 
 
;SA\0!8.T+J0!N.I5)*!05(?,-50!-'90,0)0!'I!)K5!I'//'Y,94!05(?,-50 


o ^,=5'!NJ(?5,//.9-5!!!
o 7--500!8'9)('/!!
o 7/.(T0!!
o `5*!_']!;.9.45T59)!!
o 7J=,'a^,0J./!S9)5(-'T0!!
o PT5(459-*!2K'950!! 


;#! <=><9'8!


;SA!S9I'(T.),'9!N*0)5T0!U!A5-K9'/'4*!K.0!=5?5/'+5=!)K,0!='-JT59)!)'!50).E/,0K!.!J9,I'(T!0).9=.(=!I'(!
SNUA!8.T+J0!N.I5)*!N5(?,-50#!!AK5!+J(+'05!'I!)K5!SNUA!N).9=.(=0!,0!)'!590J(5!)K.)!05-J(5X!.++('+(,.)5/*!
0,W5=X!59?,('9T59).//*!-'9)('//5=X!.9=!0J0).,9.E/5!0*0)5T0!.(5!EJ,/)!-'90,0)59)/*!I'(!SNUA!.)!;SA#!!!
!
;SA!SNUA!Y,//!+('?,=5!=50,49!4J,=.9-5!I'(!)K505!0.I5)*!.9=!05-J(,)*!0*0)5T0X!.9=!)K5!;SA!2('b5-)!)5.TX!=5M
0,495(!.9=!EJ,/=5(0!0K.//!-''(=,9.)5!,T+/5T59).),'9!Y,)K!;SA!SNUA#! 


?#@!&8>$%A9B9C7!
N55!.++59=,]!I'(!)5(T,9'/'4,50!J05=!)K('J4K!)K5!='-JT59)#!!!


D#@!$%&!%'(&!)*+,-.!'*/012!*EF!'06-3512!CG403E*E60!
AK5!;SA!8.T+J0!N.I5)*!c'(3,94!R('J+!@8NcRB!+('?,=50!'?5(0,4K)!.9=!4J,=.9-5!I'(!;SA\0!.--500!-'9)('/!.9=!
+K*0,-./!05-J(,)*!0*0)5T0X!.9=!)K5!=.).!.00'-,.)5=!Y,)K!)K'05!0*0)5T0!.9=!)K5,(!5/5T59)0#!!
 
https://cswg.mit.edu/ 
!
AK5!I'//'Y,94!(5dJ,(50!.++('?./!I('T!;SA!8.T+J0!N.I5)*!c'(3,94!R('J+!+(,'(!)'!,90).//.),'9!'(!(5T'?./e!
• PT5(459-*!2K'950!
• NJ(?5,//.9-5!8.T5(.0!
• 8.T5(.!^,5Y,94!7--'J9)0!
• 2.9,-a&J(500!_J))'9!
• S9)(J0,'9!7/.(T0!


H#@!>0I*10F!JG6-+0E1.!
&S^#!$%!f!g,(5!2(')5-),'9!
&S^#!$C!M!P/5-)(,-./!!
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&S^#!$"!M!8'TTJ9,-.),'90!


K#@ >0L-530+0E1.!


h ^59='(!TJ0)!E5!.J)K'(,W5=!.9=!-5(),I,5=!,9!)K5!0*0)5T0X!=5?,-50!.9=!-'T+'959)0X!I'(!.//!T.350!.9=!T.9JI.-M
)J(5(0!)K.)!,0!-'9).,95=!Y,)K,9!)K5!+('b5-)!0-'+5#!


h 70!_J,/)!=(.Y,940!TJ0)!E5!+('?,=5=!)'!;SA!E')K!,9!7J)'87&!.9=!2&g!+(,'(!)'!-/'0,94!.!+('b5-)#!
h 8'90J/)!Y,)K!;SA!SNUA!.0!+.()!'I!=50,49!
h 7//!;SA!8.T+J0!N.I5)*!.9=!N5-J(,)*!0*0)5T0!955=!)'!E5!=50,495=!.--'(=,94!)K5!-J((59)!/'-./X!0).)5X!.9=!I5=M


5(./!-'=50!


M#@ '8>N%)8'!


M#" N%J89!'=>N8%BBOA)8'!'8>N%)8'!
;SA!K.0!=50,49!(5dJ,(5T59)0!I'(!,9)5(9./!.9=!5])5(9./!?,=5'!0J(?5,//.9-5!-.T5(.0!.9=!?,=5'!0J(?5,//.9-5!-.T5(.!
T'9,)'(,94!0).),'90#!


• ;,9,TJT!T'J9),94!K5,4K)!I'(!.!-.T5(.!,0!9,95!I55)!@F\B!I('T!I,9./!4(.=5!'(!I/''(!I,9,0K#!!!
• ;.],TJT!T'J9),94!K5,4K)!,0!)Y5/?5!I55)!@%$VB!I('T!I,9./!4(.=5!'(!I/''(!I,9,0K#!!!
• 8.T5(.0!,90).//5=!,9!5])5(,'(!/'-.),'90X!'(!,9)5(,'(!/'-.),'90!)K.)!T.*!(5dJ,(5!.!0)(,-)5(!59?,('9T59)./!(5M


dJ,(5T59)!@0J-K!.0!4.(.450B!f!0K'J/=!E5!.9!5])5(,'(!)*+5!-.T5(.#!N55!?59='(!-.T5(.0!0+5-,I,-.),'90!I'(!
=5).,/0#!


• P])5(,'(!-.T5(.0!K.?5!05?5(./!T'J9),94!'+),'90!f!Y.//!T'J9)X!+'/5!T'J9)X!-5,/,94!T'J9)X!.9=!(''I!
T'J9)#!!!


• G05!?59='(!-'T+.),E/5!T'J9),94!0'/J),'90X!.9=!.00'-,.)5=!+5(,+K5(./0!
• c,(,94!0K'J/=!8'T+/*!Y,)K!&S^#!$"!
• 8.T5(.0!/'-.),'9!0K'J/=!9')!K.?5!.9!'E0)(J-)5=!?,5Y#!!AK,0!,9-/J=50Z!


o 79*!E(,4K)!/,4K)!0'J(-50!'(!5]-500,?5!0J9/,4K)!
o 79*!EJ,/=,94!-'T+'959)0X!0*0)5T0X!=5?,-50X!'(!,9I(.0)(J-)J(5!@5T5(459-*!5],)!0,490X!+,+50X!E.9M


95(0X!I/.40X!+'0)0X!5)-#B#!
o >+59!=''(0!'(!K.)-K50#!


• N55!?59='(!-.T5(.!0+5-0!0K55)0!I'(!I,5/=!'I!?,5Y!I'(!-.T5(.0#!
• L'!/,4K)9,94!('=0!0K.//!E5!.)).-K5=!)'!-.T5(.!T'J9)0#!
• 2.9aA,/)ai''T!@2AiB!-.T5(.0!'9!(''I!)'+0!0K'J/=!K.94!'J)!'?5(!)K5!EJ,/=,94V0!5=45!Y,)K!.!T,9,TJT!'I!C!


,9-K50!'I!-/5.(.9-5!E5*'9=!)K5!5=45!'I!)K5!EJ,/=,94!.9=!0K'J/=!9')!E5!'E0)(J-)5=!E*!.9*)K,94!)K.)!,0!.)M
).-K5=!)'!'(!K.940!'II!)K5!EJ,/=,94#!


• 79*!5]-5+),'90!)'!)K505!4J,=5/,950!TJ0)!E5!.++('?5=!,9!.=?.9-5!E*!SNUA#!
;SA!K.0!(5dJ,(5T59)0!)K.)!)K5!I'//'Y,94!0+.-50!(5dJ,(50!5])5(,'(!-.T5(.@0B#!!8'90J/)!Y,)K!;SA!SNUA!I'(!(5dJ,(5


! T59)!=5).,/0#!
• 7//!5])5(,'(!=''(0a59)(*!+',9)0!)'!EJ,/=,940!
• H''I!A'+!.9=!K.)-K50!59)(.9-50!
• 7//!AH!59)(.9-50!
• 7//!A5((.-50!


^,=5'!NJ(?5,//.9-50Z!;'9,)'(,94!N).),'90!
• SI!(5dJ,(5=X!59=!J05(!T'9,)'(,94!0).),'90!)'!T'9,)'(!-.T5(.0!0K.//!E5!IJ(9,0K5=!E*!)K5!;SA!8J0)'T5(#!
• N55!?59='(!(5dJ,(5T59)0!I'(!T,9,TJT!0*0)5T!(5dJ,(5T59)0#!
• 79*!;'9,)'(,94!N).),'9!(5dJ50)!TJ0)!E5!.++('?5=!E*!;SA!8NcR#!!


N55!.++59=,]!I'(!.++('?5=!K.(=Y.(5!.9=!-.E/,94!
!


M#; O))8''!)9A&>9B!'8>N%)8'!
• ;SA!K.0!=50,49!(5dJ,(5T59)0!I'(!.--500!-'9)('/!05(?,-50#!
• 7--500!8'9)('/!-.9!'9/*!E5!,T+/5T59)5=!Y,)K!;SA!SNUA!.++('?5=!5/5-)(,I,5=!K.(=Y.(5#!!N55!.++59=,]!I'(!/,0)#!
• AK5!I'//'Y,94!0+.-50!(5dJ,(50!.--500!-'9)('/#!8'90J/)!Y,)K!;SA!SNUA!I'(!(5dJ,(5T59)!=5).,/0#!


- 7//!5])5(,'(!=''(a59)(*!+',9)0!)'!)K5!EJ,/=,94#!N'T5!5])5(,'(!=''(0!T.*!(5dJ,(5!;2A#!
- H''I!A'+!=''(!
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- 7//!AH0!
- A5((.-50!


M#;#"! JGG3!12,56*I.!
h &50,49!TJ0)!-'T+/*!Y,)K!)K5!;SA!=''(!)*+,-./#!!
h 7//!5]-5+),'90!TJ0)!E5!.++('?5=!E*!;SA!SNUA!+(,'(#!
h N55!.++59=,]!I'(!=5).,/0!.9=!0K'+!=(.Y,940!


M#;#;! JGG3!<*6P*Q0!
h &50,49!TJ0)!-'T+/*!Y,)K!)K5!;SA!=''(!+.-3.45!(5dJ,(5T59)0!
h 7//!5]-5+),'90!TJ0)!E5!.++('?5=!E*!;SA!SNUA!+(,'(#!
h N55!.++59=,]!I'(!=5).,/0!


M#;#?! O660..!)GE13GI!<G5E1.!
h 7--500!8'9)('/!2',9)0!.(5!=''(0!5dJ,++5=!Y,)K!-.(=!(5.=5(0X!5/5-)(,-!/'-3,94!K.(=Y.(5X!=''(!-'9).-)0X!.9=!(5M


dJ50)!)'!5],)!=5?,-50#!!!AK5*!T.*!955=!)'!E5!,9)5(I.-5=!Y,)K!.9!7J)'!&''(!>+595(X!=5?,-5!'(!.!;.495),-!&''(!
<'/=!>+59!=5?,-5#!!&''(!IJ9-),'90!0J-K!.0!I.,/!0.I5aI.,/!05-J(5X!,9)5(I.-5!Y,)K!7&>X!=5/.*5=!54(500X!.9=!+'0,M
),?5!/.)-K!I'(!0T'35!-'T+.()T59)./,W.),'9!=5)5(T,95!5/5-)(,-!/'-3,94!K.(=Y.(5!-K',-50!I('T!;SA!.++('?5=!
/,0)#!


h &''(!Q'-30!M!;SA!(5dJ,(5T59)0!I'(!5/5-)(,-!/'-3!)*+5!'+),'90!.9=!=50,49#!!!
h 7//!5/5-)(,-!/'-3,94!K.(=Y.(5!,9!J05!.)!)K5!S90),)J)5!0K.//!E5!g.,/MN5-J(5!J9/500!+(50-(,E5=!)'!E5!g.,/MN.I5!E*!


EJ,/=,94!-'=5!'(!.0!=,(5-)5=!E*!;SA\!)'!E5!05)J+!.0!2('?,0,'9./!G9/'-3#!
h ;SA!='50!9')!.++('?5!)K5!J05!'I!5/5-)('MT.495),-!=''(!/'-3,94!K.(=Y.(5!@j;.4MQ'-30B!J9/500!+(5?,'J0/*!.+M


+('?5=#!
h 2/5.05!055!.++59=,]!I'(!=5).,/0!


"#$#6#%! 7--500!8'9)('/!2',9)!8.E/,94!.9=!&5?,-50Z!!!
• 8.E/5!_J9=/50Z!!N55!.++('?5=!/,0)!'I!-.E/50!,9!7++59=,]!!
• <'(,W'9)./!'(!^5(),-./!2595)(.),'90!'J)!'I!)K5!AHZ!!N55!&S^#!$"!)'!I'//'Y!05-),'9!1!f!8'TTJ9,-.),'90!


-.E/5!0*0)5T!0J++'()!,9I(.0)(J-)J(5#!
• <'(,W'9)./!8.E/5!HJ90Z!N55!&S^#!$"!)'!I'//'Y!05-),'9!1!f!8'TTJ9,-.),'90!-.E/5!0*0)5T!0J++'()!,9M


I(.0)(J-)J(5#!
• 2.)KY.*0Z!N55!&S^#!$"!)'!I'//'Y!05-),'9!1!f!8'TTJ9,-.),'90!-.E/5!0*0)5T!0J++'()!,9I(.0)(J-)J(5#!!


• P])(.!8.E/5!Q594)K0Z!!P])(.!-.E/5!/594)K!.9=!J9J05=!-'9=J-)'(0!0K.//!E5!/.E5/5=!'9!E')K!59=0!.9=!
0)'(5=!.)!5.-K!7--500!8'9)('/!2',9)!,9!bJ9-),'9!E']!I'(!IJ)J(5!J05!.9=!.)!5.-K!782!,9!C!E*!CM,9-K!-.M


E/5!)('J4K!I'(!IJ)J(5!J05#!
• P.-K!H&H!0K.//!E5!T'J9)5=!,9!.--'(=.9-5!7&7!(5dJ,(5T59)0#!


• N55!.++59=,]!I'(!/,0)!'I!.++('?5=!K.(=Y.(5!


!M#;#D! $*QE0156!RGIF!9,0E!J04560.!


• AK505!=5?,-50!.(5!J0J.//*!J05=!'9!0T'35!-'T+.()T59)./,W.),'9!=''(0!)K.)!955=!)'!-/'05!'9!.9!.-),?5!I,(5!
5?59)#!!70!0J-KX!)K5*!.(5!K'0)5=!'9!.9=!+'Y5(5=!I('T!)K5!EJ,/=,94\0!.J)'T.)5=!I,(5!=5)5-),'9!0*0)5T!.9=!.(5!
+.()!'I!)K5!I,(5!0*0)5T!+('b5-)!0-'+5#!!!


• AK5!05-J(,)*!0*0)5T!='50!9')!K'0)!)K505!=5?,-50#!!AK5!05-J(,)*!0*0)5T!T5(5/*!+('?,=50!.!9'(T./!0-K5=J/5!I'(!
)K5!595(4,W,94a=5M595(4,W,94!'I!)K505!=5?,-50!@J),/,W,94!.!='Y90)(5.T!(5/.*B#!!!!


M#;#H! $GE51G3!<G5E1.!S$<&T!
• ;'9,)'(!2',9)0!@;2AB!.(5!./.(T5=!=''(0!5dJ,++5=!Y,)K!=''(!-'9).-)0!@&8BX!.!/'-./!./.(T!0'J9=5(!@NB!.9=!(5M


dJ50)M)'M5],)!=5?,-5!@HAP!YK5(5!I(55!54(500!,0!.//'Y5=B!)K.)!,0!J05=!I'(!5T5(459-*!5],)!'9/*!=''(0!'(!(''I!
=''(0aK.)-K50#!!


• ;2A!TJ0)!K.?5!)K5!0.T5!-.E/5!+.45!.0!.9!.--500!-'9)('/!=''(!.9=!TJ0)!-'90,0)0!'I!=''(!-'9).-)0X!HPkX!.9=!
/'-./!0'J9=5(0#!


• N55!.++59=,]!I'(!=5).,/0!.9=!0K'+!=(.Y,940!!







 


 
MIT Design Standards 2022 | T20 Campus Safety and Security Services             Page 6 of 12 


M#;#K O660..!)GE13GI!<*E0I.!
• 7//!-.(=!(5.=5(!5dJ,++5=!=''(0!0K.//!E5!K'0)5=!'9!.9!7--500!8'9)('/!2.95/!@782B!.9=!5.-K!782!.9=!.//!'I!,)0!


0*0)5T0!-'T+'959)0!0K.//!E5!K'J05=!,9!.!0,94/5!59-/'0J(5#!
• N55!&S^#$"!I'(!+.95/!/'-.),'9!,9!AH!
• H5I5(!)'!&S^#!$C!I'(!g,(5!7/.(T!8'995-),'9!
• N55!.++59=,]!I'(!=5).,/0!.9=!0K'+!=(.Y,940!


M#;#M!! O660..!)GE13GI!$*.103!)GE13GII03!
• 7!8/'J=/,93!,0!(5dJ,(5=!f!;.0)5(!8'9)('//5(!I'(!.//!.--500!-'9)('/!,9I(.0)(J-)J(5#!
• 8/'J=Q,93!)'!E5!/'-.)5=!,9!)K5!_&ga;&g!'I!)K5!EJ,/=,94!,)!0J++'()0#!
• N55!.++59=,]!I'(!/,0)!'I!.++('?5=!K.(=Y.(5!


M#;#U!! O660..!)GE13GI!J04560!)*VI5EQ!
• N).9=.(=0!I'(!&5?,-5!8.E/,94!f!7//!-.E/,94!'J)!)'!I,5/=!=5?,-50!)'!0J++'()!.9!7--500!8'9)('/!2',9)!@H&HB!'(!.!


;'9,)'(!2',9)!@;2AB!-.9!T.35!J05!'I!.//!/'Y!?'/).45!+.)KY.*0#!!!
• 79*!-.(=!.--500!-'9)('/!=''(0!)K.)!./0'!K.0!.9!.J)'!=''(!'+595(0!@7&>B!955=0!)'!E5!9')5=!,9!)K5!05-J(,)*!


=(.Y,940!.9=!0-'+5!f!,9!.==,),'9!)'!)K5!0).9=.(=!-.E/5!EJ9=/5!)K5(5!,0!.!(5dJ,(5T59)!I'(!.9!.==,),'9./!$$a%$!
-.E/5!EJ9=/5#!


• 8'90J/)!Y,)K!;SA!SNUA!I'(!)K5!.++('+(,.)5!-.E/5!I,//!(.),'0!I'(!.//!.++/,-.E/5!+.)KY.*0#!


M#;#W! =.5EQ!*!)*3F!>0*F03!/G3!O660..!O-1X0E156*15GE!GE!AGEY'1*EF*3F!J04560.!


• ;SA!0J++'()0!J0,94!-.(=!(5.=5(!.J)K59),-.),'9!.0!.!T5.90!'I!-'9)('//,94!.--500!)'!')K5(!=5?,-50!YK,-K!.(5!
9'9M9.),?5!)'!;SA!,9I(.0)(J-)J(5!0J-K!.0!5/5?.)'(0X!)J(90),/50X!'?5(K5.=!=''(0X!T.-K,95(*X!+'Y5(!5dJ,+T59)X!
5)-!Y,)K!)K5!I'//'Y,94!-'9=,),'90Z!


• AK5(5!TJ0)!E5!.!-/5.(!=5/,95.),'9!'I!0J++'()!I('T!)K5!0*0)5T0X!=5?,-50X!.9=!-'T+'959)0!Y,)K!YK,-K!,)!,9)5(M
I.-50#!


• ;SA!Y,//!E5!(50+'90,E/5!I'(!)K5!-.(=!(5.=5(!.J)K59),-.),'9!/'4,-!.9=!-K.94,94!)K5!0).)5!'I!.9!'J)+J)!(5/.*!)'!
+('?,=5!)K5!=50,(5=!,9)5(I.-5#!!!


• 2(,'(!.++('?./!'I!)K5!='Y90)(5.T!=5?,-5!.9=!,)0!(5dJ,(5T59)0!I('T!;SA!SNUA!,0!(5dJ,(5=!f!,9-/J=,94!(5M
dJ,(5T59)0!'9!.9*!='Y90)(5.T!/'Y!?'/).45!/'4,-M/5?5/!,9+J)X!?'/).45!.9=!-J((59)!0+5-,I,-.),'90#!


M#;#"@! 8I04*1G3!O660..!)GE13GI!
;SA!K.0!=50,49!(5dJ,(5T59)0!I'(!5/5?.)'(!.--500!-'9)('/!


• P/5?.)'(!7--500!8'9)('/!f!AK5(5!.(5!)Y'!)*+50!'I!-.(=!(5.=5(!.--500!-'9)('/!I'(!5/5?.)'(0!f!8.//!_J))'9!7--500!
8'9)('/!.9=!S9M8.E!g/''(!7--500!8'9)('/#!
• 8.//!_J))'9!7--500!8'9)('/!f!7!-.(=!(5.=5(!,0!T'J9)5=!'J)0,=5!)K5!5/5?.)'(!-.E!95])!)'!)K5!5/5?.)'(!-.//!


EJ))'9#!!AK5!05-J(,)*!0*0)5T!,9)5((J+)0!)K5!IJ9-),'9!'I!)K5!5/5?.)'(!-.//!EJ))'9!YK59!)K5!5/5?.)'(!,0!,9!
-'9)('//5=!.--500!,9!)K5!05-J(,)*!0*0)5T#!!7!+.005945(!+(5059)0!.!-.(=!.9=!,I!.J)K'(,W5=!I'(!J05X!)K5!05-JM
(,)*!0*0)5T!-K.9450!)K5!0).)5!'I!.!(5/.*!-'995-)5=!)'!)K5!5/5?.)'(!-'9)('//5(!.//'Y,94!)K5!-.//!EJ))'9!)'!
IJ9-),'9#!!!


• S9M8.E!g/''(!8'9)('/!f!7!-.(=!(5.=5(!,0!T'J9)5=!,90,=5!)K5!5/5?.)'(!-.E!95.(!)K5!5/5?.)'(!-'9)('/0#!!AK5!
-.(=!(5.=5(!,0!-'995-)5=!)'!-'9=J-)'(0!,9!)K5!5/5?.)'(\0!)(.?5//,94!-.E/5!@0,]!%DM4.J45!-'9=J-)'(0X!)Y'!'I!
YK,-K!TJ0)!E5!+/59JTM0K,5/=5=B#!!AK5!5/5?.)'(!-'9)('//5(!,0!,9)5(I.-5=!Y,)K!)K5!05-J(,)*!0*0)5T!0'!)K.)!
5.-K!I/''(!EJ))'9!,0!-'9)('//5=!0,T,/.(/*!)'!K'Y!)K5!-.//!EJ))'9!,0!-'9)('//5=#!!cK59!.!I/''(!,0!,9!-'9)('//5=!
.--500X!)K5!I/''(!EJ))'9!Y,//!9')!E5!'+5(.E/5#!!7!+.005945(!+(5059)0!.!-.(=!.9=!,I!.J)K'(,W5=!I'(!I/''(!.-M
-500X!.//!I/''(0!)K.)!+.005945(!,0!.J)K'(,W5=!)'!.--500!)K59!E5-'T5!'+5(.),'9./!.0!)K5!05-J(,)*!0*0)5T!
-K.9450!)K5!0).)5!'I!.!(5/.*!-'995-)5=!)'!)K5!5/5?.)'(!-'9)('//5(!.//'Y,94!'9/*!)K5!.J)K'(,W5=!I/''(!EJ)M
)'9@0B!I'(!)K.)!+.005945(!)'!IJ9-),'9#!!>9-5!)K.)!+.005945(!05/5-)0!.9*!'I!)K5!I/''(!EJ))'90!.J)K'(,W5=!I'(!
)K5,(!J05X!.//!I/''(!EJ))'90!)K59!(5?5()!)'!)K5,(!+(5?,'J0!-'9)('//5=!@'(!J9-'9)('//5=B!.--500!0).)5#!!!


• ;SA!N).9=.(=!,0!I'(!,9M-.E!I/''(!-'9)('/!,0!-.//5=!I'(!,9!.9!5/5?.)'(!.0!+.()!'I!.!+('b5-)X!.//!I/''(0!0K.//!E5!
5dJ,++5=!I'(!,9=,?,=J./!I/''(!-'9)('/!5?59!,I!)K5!,9,),./!,9)59)!'I!)K5!+('b5-)!,0!I'(!'9/*!0'T5!I/''(0!)'!E5!-'9M
)('//5=#!!AK5!5]-5+),'9!,0!)K5!54(500!'(!I,(5T.9\0!I/''(!YK,-K!-.99')!E5!-'9)('//5=#!
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• S9)54(.),'9!'I!)K5!05-J(,)*!0*0)5T!.9=!)K5!5/5?.)'(!-'9)('//5(@0B!I.//0!'9!E')K!)K5!05-J(,)*!?59='(!.9=!)K5!5/5M
?.)'(!?59='(#!!_')K!?59='(0!955=!)'!,9-/J=5!0*0)5T0!,9)54(.),'9!.0!+.()!'I!)K5,(!+('b5-)!0-'+50!,9-/J=,94!)K5!
)5-K9,-,.9!),T5!95-500.(*!I'(!E')K!?59='(0!)'!-''(=,9.)5!)K5!,9)5(I.-5!'I!)K5!)Y'!0*0)5T0#!


• AK5!,9)54(.),'9!'I!)K5!05-J(,)*!0*0)5T!.9=!5/5?.)'(!-'9)('//5(!0K.//!E5!-'9).,95=!,9!.9!59-/'0J(5!T'J9)5=!
'J)0,=5!'I!)K5!5/5?.)'(!-'9)('/!(''T!@0'!)K5!05-J(,)*!0*0)5T!+'(),'9!'I!)K5!,9)5(I.-5!-.9!E5!05(?,-5=!.9=!
T.,9).,95=!Y,)K'J)!(5dJ,(,94!.--500!)'!)K5!5/5?.)'(!T.-K,95!(''TB#!


• AK5!,9)54(.),'9!'I!)K5!05-J(,)*!0*0)5T!.9=!5/5?.)'(!-'9)('//5(0!0K.//!E5!jI.,/!0.I5l!T5.9,94!)K5!'+5(.),'9!'I!
)K5!5/5?.)'(!Y,//!=5I.J/)!)'!)K5!-'9)('/!'I!)K5!I,(5!0*0)5T!YK59!)K5(5!,0!.9!.-),?5!5?59)!,9!)K5!EJ,/=,94\0!.J)'M
T.)5=!I,(5!=5)5-),'9!0*0)5T!@.0!(5dJ,(5=!E*!-'=5B!.9=!I.,/J(5!'I!.9*!5/5-)('9,-!-'T+'959)0!,9!)K5!05-J(,)*!
0*0)5T!Y,//!(50J/)!,9!)K5!5/5?.)'(!=5I.J/),94!)'!.9!J9-'9)('//5=!0).)5!)'!)K5!5])59)!+'00,E/5!.0!,)!(5/.)50!)'!)K5!
05-J(,)*!0*0)5T#!!


• AK5!-.(=!(5.=5(!4('J9=!Y,(5!0K.//!E5!-'9),4J'J0!)K5!59),(5!/594)K!'I!)K5!Y,(5!I('T!)K5!-.(=!(5.=5(!)K('J4K!
)K5!5/5?.)'(!)(.?5//,94!-.E/5!)'!)K5!K'0),94!05-J(,)*!+.95/#!!AK5!4('J9=!Y,(5!0K.//!E5!,0'/.)5=!.)!)K5!-.(=!
(5.=5(!59=!.9=!4('J9=5=!.)!)K5!+.95/!59=#!


• N55!.++59=,]!I'(!.++('?5=!K.(=Y.(5!.9=!-.E/,94!


M#;#""! <*3P5EQ!BG1.!*EF!C*10.!
• ;SA!K.0!=50,49!(5dJ,(5T59)0!I'(!.--500M-'9)('//5=!+.(3,94!/')0!.9=!4.)50!
• &50,49!'I!2.(3,94!/')!TJ0)!E5!-''(=,9.)5=!Y,)K!;SA!SNUA!.9=!;SA!2.(3,94!'II,-5#!
• 7//!;SA!.--500M-'9)('//5=!+.(3,94!/')0!TJ0)!E5!5dJ,++5=!Y,)K!.)!/5.0)!'95!4.)5X!.--500!-'9)('/!(5.=5(0!.9=!Q,M


-5905!2/.)5!H5.=5(0!@Q2HB!I'(!.--500#!!N55!?59='(\0!(5dJ,(5T59)!I'(!Q2H!-.T5(.!,90).//.),'9a/'-.),'9!(5M
dJ,(5T59)0#!


• N55!.++59=,]!I'(!.++('?5=!K.(=Y.(5!.9=!-.E/,94!


M#? OI*3+.!


• ;SA!0J++'()0!S9)(J0,'9!./.(T0!I'(!.!+K*0,-./!.(5.X!7005)!;.9.45T59)X!Q,I5!N.I5)*!2.9,-!7/.(T0!!
• 7//!S9)(J0,'9!7/.(T!i'950!TJ0)!K.?5!.)!/5.0)!'95!.(Ta=,0.(T!Q8&!`5*+.=!/'-.)5=!-/'05!)'!)K5!.(5.!59)(.9-5!
• P.-K!782!59-/'0J(5!)K.)!K'J050!.9!S9)(J0,'9!7/.(T!2.95/!0K.//!K.?5!.9!.(Ta=,0.(T!Q8&!`5*+.=!T'J9)5=!'9!


)K5!'J)0,=5!'I!)K5!+.95/!59-/'0J(5!)'!E5!J05=!I'(!05(?,-,94aT.,9).,9,94!)K5!S9)(J0,'9!7/.(T!2.95/#!
• 7//!,9)(J0,'9!./.(T0!.9=!+.9,-!./.(T0!TJ0)!E5!.++('?5=!E*!;SA!8NcR!+(,'(#!
• 2.9,-!7/.(T0!TJ0)!E5!,9)54(.)5=!Y,)K!.!-.T5(.!
• N55!.++59=,]!I'(!.++('?5=!K.(=Y.(5!.9=!-.E/,94!


M#D Z02![G\!$*E*Q0+0E1!!


• N55!.)).-K5=!I'(!.++('?5=!K.(=Y.(5!.9=!(5dJ,(5T59)0!


M#H O-F5G]N5.-*I!%E1036G+.!!


• N55!.)).-K5=!I'(!.++('?5=!K.(=Y.(5!.9=!0K'+!=(.Y,940!


M#K 8+03Q0E62!<XGE0.!


• PT5(459-*!2K'950X!59-/'0J(50X!.9=!.--500'(,50!,90).//5=!'9!-.T+J0!YK59!.-),?.)5=!=,./0!;SA!+'/,-5!=5+.()M
T59)\0!=,0+.)-K!-59)5(!,9!-.05!'I!.9!5T5(459-*#!!


• ;SA!0J++'()0!$!)*+50!'I!5T5(459-*!+K'950#!c.//MT'J9)!.9=!N).9-K,'9!0)*/5!=5+/'*T59)0#!!g'(!'J)=''(!
PT5(459-*!2K'950X!J05!N).9-K,'9!?0!c.//!J9/500!')K5(Y,05!0+5-,I,5=#!!7//!PT5(459-*!2K'950!TJ0)!E5!,9)5M
4(.)5=!Y,)K!.!8.T5(.!.9=!5.-K!-.T5(.!0K'J/=!K.?5!?,0J./!0,4K),94!'I!)K5!95])!-.T5(.#!!


• PT5(459-*!+'Y5(!.9=!=.).!-.E/,94!+.)KY.*!-'90,=5(.),'90!.9=!0+5-,I,-.),'90!,9!.--'(=.9-5!Y,)K!&S^#!$C!U!
$"!.++/*!YK59!+/.99,94!)'!+('?,0,'9!5T5(459-*!+K'950#!!2.)KY.*0!.++('?5=!E*!;SA!SNUA!S9I(.0)(J-)J(5!(5+M
(5059).),?5#!!AK5!%$O!^78!=5=,-.)5=!5/5-)(,-./!-,(-J,)!'9!0).9=E*!+'Y5(!YK5(5!.?.,/.E/5#!


• P].-)!PT5(459-*!+K'95!+/.-5T59)!/'-.),'90!TJ0)!E5!.++('?5=!E*!;SA!8NcR!
• N55!.)).-K5=!I'(!.++('?5=!K.(=Y.(5!.9=!0K'+!=(.Y,940!


U#@ %&!&0I06G++-E56*15GE!>GG+!>0L-530+0E1.!


• H5I5(!)'!&S^#!$"!f!I'(!A5/a&.).!&50,49!Q.*'J)!&(.Y,940!.9=!&50,49!N).9=.(=0#!
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• H5I5(!)'!8.T+J0!N.I5)*!.9=!N5-J(,)*!AK5T.),-!I'/=5(!.++59=,]!I'(!K.(=Y.(5!(5dJ,(5T59)0#!


W#@ [-5IF5EQ!>GG/!&G,.!JGG3.!*EF!R*16X0.!>0L-530+0E1.!


• &''(0!Y,//!E5!'J)I,))5=!.0!.9!.--500!-'9)('/!=''(!Y,)K!0'J9=5(0!.9=!5])5(,'(!-.T5(.0!
• <.)-K50!Y,//!E5!'J)I,))5=!.0!.9!;2A!Y,)K!0'J9=5(0!.9=!5])5(,'(!-.T5(.0!
• 7++('?5=!;SA!=''(!0,49.45!(5dJ,(5=!
• N55!.++59=,]!I'(!.++('?5=!K.(=Y.(5!.9=!-.E/,94!


!


O,,0EF5\!Y!8I061356!BG6P.!


h! 7//!5/5-)(,-!/'-3,94!K.(=Y.(5!,9!J05!.)!)K5!S90),)J)5!0K.//!-'9I'(T!)'!)K5!(5dJ,(5T59)0!'I!N).)5!.9=!g5=5(./!_J,/=M
,94!8'=5#!
h! 7//!5/5-)(,-!/'-3,94!K.(=Y.(5!,9!J05!.)!)K5!S90),)J)5!0K.//!E5!g.,/MN5-J(5!J9/500!+(50-(,E5=!)'!E5!g.,/MN.I5!E*!EJ,/=,94!
-'=5!'(!.0!=,(5-)5=!E*!;SA\0!8.T+J0!N.I5)*!U!N5-J(,)*!S9I(.0)(J-)J(5!A5.T!@8NNSB!)'!E5!05)J+!.0!2('?,0,'9./!G9/'-3#!
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!
!


8I061356!BG6P!&2,0!9,15GE.!


)I
*.
.3
GG


+
!


^-
E6
15
GE


!


'1
G3
03
GG


+
!


^-
E6
15
GE


!


J
0I
*2
0F


!
8Q
30
..
!


Z0
2!
9
40
3Y


35
F0


!


^*
5I!
'*
/0
!


^*
5I!
'0
6-
30
!


O
-1
G!
J
GG


3!
9
,0


E0
3!


<G
.5
15
40
!


B*
16
X!


S'
+
GP


0T
!


AG10.!


;'(),05!P/5-)(,-!Q'-3! _! _! !! _! _! _! !! _! 2(5I5((5=!N'/J),'9!


8*/,9=(,-./!P/5-)(,-!Q'-3!
_! _! !! _! _! _! !! _!


L')!7//'Y5=!.)!S90),M
)J)5!Y,)K'J)!8NNS!.+M


+('?./!


P/5-)(,-!N)(,35!@IJ9-),'9!E*!
')K5(!K.(=Y.(5B!


E]*! E]*! !! _! _! _! _! !!
g(.T5!0,=5aK5.=5(!'(!
,9.-),?5!=''(a/5.Ie!
(5+/.-50!I/.)!0)(,35!


NJ(I.-5!;'J9)5=!P/5-)(,-!
N)(,35!@IJ9-),'9!E*!')K5(!
KYB!


E]*! E]*! !! _! _! _! _! !!
g(.T5!'(!,9.-),?5!
=''(a/5.Ie!J05=!
YaH,T!2.9,-!_.(0!


H,T!2.9,-!_.(!@PQHB!
_! _! !! _! !! _! _! !!


&5?,-50!.(5![='4.M
E/5[e!2(5I5(!mPQ!N'/JM


),'9!


;'(),05!2.9,-!_.(!
_! _! !! _! _! _! !! _!


&5?,-50!.(5![='4.M
E/5[e!-.9!='!7&>!EJ)!
/'05!+'0,),?5!/.)-K!


^5(),-./!H'=!YaP/5-)(,-!_.(!


_! _! !! _! !! _! _! !!


&5?,-50!.(5![='4.M
E/5[e!NJ(I.-5!'9/*e!
8'9-5./5=!9')!./M


/'Y5=!


^5(),-./!H'=!YaP/5-)(,-!
A(,T!


_! _! !! _! _! _! !! _!


&5?,-50!.(5![='4.M
E/5[e!NJ(I.-5!'9/*e!
8'9-5./5=!9')!./M


/'Y5=!


^5(),-./!H'=!YaP/5-)(,-!_.(!
.9=!P/5-)(,-!A(,T!


_! _! !! _! _! _! _! !!


&5?,-50!.(5![='4.M
E/5[e!NJ(I.-5!'9/*e!
8'9-5./5=!9')!./M


/'Y5=!


NK5.(!N)*/5!Q'-3! !! _! !! !! _! !! _! !! L')!7//'Y5=!


P/5-)('T.495),-!Q'-3! !! _! !! !! _! !! _! !! L')!7//'Y5=!!


&5/.*5=!P4(500!G0,94!P/5-M
)('T.495),-!Q'-3!


!! !! k! !! _! !! !! !!
S9,),.)5=!E*!.))5T+)!
)'!54(500!@0Y,)-K!,9!


E.(B!
&5/.*5=!P4(500!G0,94!
&5=,-.)5=!P/5-)('T.495),-!
Q'-3!


!! !! k! !! _! !! !! !! S9,),.)5=!E*!=''(!
T'?5T59)!@HPkB!


&5/.*5=!P4(500!G0,94!P/5-M
)(,-!_.(!@8K5]MS)B!


!! !! k! !! _! !! !! !!


S9,),.)5=!E*!.))5T+)!
)'!54(500!@0Y,)-K!,9!
E.(Be!+(5I5((5=!0'/JM


),'9!


&5/.*5=!P4(500!G0,94!P/5-M
)(,-!_.(!@8K5]MS)!
Ya;'(),05B!


!! !! k! _! _! !! !! _!


S9,),.)5=!E*!.))5T+)!
)'!54(500!@0Y,)-K!,9!
E.(Be!+(5I5((5=!0'/JM


),'9!
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!
!


O,,0EF5\!`!$%&!O,,3G40F!'1*EF*3F!J04560.a!)G+,GE0E1.a!*EF!)*VI5EQ!'1*EF*3F.!


!
H5I5(!)'!)K5!;.0)5(!;SA!8.T+J0!N5-J(,)*!N).9=.(=!&5?,-50X!8'T+'959)0X!.9=!8.E/,94!0).9=.(=0!7++59=,]!.I)5(!)K,0!
='-JT59)#!
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!
!


O,,0EF5\!`!'XG,!J3*:5EQ.! !


H5I5(!)'!)K5!;.0)5(!N5-J(,)*!2&g!.)!)K5!59=!'I!)K,0!='-JT59)!I'(!.//!0K'+!=(.Y,940!I'(!05-J(,)*!+.95/0X!(5.=5(0X!T'9,M


)'(!+',9)0X!0J(?5,//.9-5!-.T5(.0X!,9)5(-'T0!.9=!PT5(459-*!+K'950#!bAG10c!OII!.XG,!F3*:5EQ.!*30!1G!V0!,35E10F!5E!


I*3Q03!.5d0.!1G!30*F#!


!


O,,0EF5\!`!&03+5EGIGQ50.!


AK5(5!.(5!.!9JTE5(!'I!9.T50!.9=!.-('9*T0!J05=!)'!=50-(,E5!)K5!-'T+'959)0!'I!)K5!;SA!05-J(,)*!59?,('9M
T59)#!!7EE(5?,.),'90!.9=!.00JT5=!0JE!-'T+'959)0!)K('J4K'J)!)K,0!='-JT59)!.9=!(5/.)5=!0).9=.(=0!,9M
-/J=5Z!!
!


!
o ;SA2&!f!;.00.-KJ05))0!S90),)J)5!'I!A5-K9'/'4*!2'/,-5!&5+.()T59)!
o SNUA!f!S9I'(T.),'9!N*0)5T0!.9=!A5-K9'/'4*X!;SA\0!S9I'(T.),'9!A5-K9'/'4*!=5+.()T59)!
o 8NNSZ!;SAX!SNUAX!8.T+J0!N.I5)*!U!N5-J(,)*!S9I(.0)(J-)J(5!A5.T!
o _;N!f!_J,/=,94!;.9.45T59)!N*0)5T0!&S^#!$"!
o ^>S2!f!^',-5!'?5(!S2!
o 27N!f!2JE/,-!7==(500!N*0)5T!
o L2A!f!L.),'9./!N).9=.(=!2,+5!AK(5.=!@7T5(,-.9B!
o 2>P!f!2'Y5(!>?5(!P)K5(95)!
o S2!f!S9)5(95)!2(')'-'/!
o 2Ai!f!2.9!A,/)!i''T!
o &SAH!f!&,0)(,EJ)5=!SA!H50'J(-50!!
o 782Z!7--500!8'9)('/!2.95/!
o S72Z!S9)(J0,'9!7/.(T!2.95/!
o 7iZ!S9)(J0,'9!7/.(T!i'95!!


o S9-/J=50Z!
! 7a&M`2Z!7(Ta&,0.(T!`5*+.=!
! 7a&MH&HZ!7(Ta&,0.(T!H5.=5(!
! ;NZ!;'),'9!N590'(!
! &8Z!&''(!8'9).-)0!
! NZ!N'J9=5(!


o SLAM8HAQHZ!S9)5(-'T!8'9)('//5(!
o S9-/J=50Z!


! SLAM&GZ!S9)5(-'T!&''(!G9,)!
! SLAMH8^HZ!S9)5(-'T!H5-5,?5(!G9,)!@Y.//!'(!=503!T'J9)5=B!


o &H_Z!&''(!H5/5.05!_J))'9!
o 8HZ!8.(=!H5.=5(a7--500!8'9)('/!2',9)0!!


o S9-/J=50Z!
! H&HZ!8.(=!H5.=5(!
! Q8`Z!P/5-)(,-!Q'-3,94!<.(=Y.(5!
! &8Z!&''(!8'9).-)0!
! HAP!'(!HPkZ!H5dJ50)!)'!P],)!&5?,-5!@5TE5==5=!,9!;'(),05!Q'-30B!
! NZ!N'J9=5(!@;.*!'(!T.*!9')!.++/*!)'!-.(=!(5.=5(!=''(0B!


o 8HM7&>Z!8.(=!H5.=5(!=''(!Y,)K!.J)'!=''(!'+595(!
o S9-/J=50Z!
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! 8H!f!8.(=!H5.=5(!
! 7&>!f!7J)'T.),-!&''(!>+595(!
! 2&QMSLZ!S9E'J9=!2.==/5!
! 2&QM>GAZ!>J)E'J9=!2.==/5!


!
o ;.495),-!&''(!<'/=!>+59!=5?,-5!@&<>B#!!!
o ;2A!'(!;Z!;'9,)'(!2',9)!&''(0!


o S9-/J=50Z!
! &8Z!&''(!-'9).-)0!
! HAP!'(!HPkZ!H5dJ50)!)'!P],)!&5?,-5!
! NZ!N'J9=5(0!


o AHZ!A5/5-'TTJ9,-.),'90!H''T0!
o 7P&Z!7J)'T.)5=!P])5(9./!&5I,E(,//.)'(0!
o N8Z!N5-J(,)*!8'9)(.-)'(!
o g.,/MN.I5!f!79!5/5-)(,-!/'-3!)K.)!K.0!.!T5-K.9,-./!0).)5!'I!E5,94!J9/'-35=!.9=!(5dJ,(50!+'Y5(!)'!/'-3!


,)#!!7//'Y0!g(55!S94(500!YK59!J9+'Y5(5=#!
o g.,/MN5-J(5!f!79!5/5-)(,-!/'-3!)K.)!K.0!.!T5-K.9,-./!0).)5!'I!E5,94!/'-35=!.9=!(5dJ,(50!+'Y5(!)'!J9/'-3!


,)#!!2(5?59)0!g(55!S94(500!YK59!J9+'Y5(5=#!
o j2('?,0,'9./!G9/'-3l!f!79!5/5-)(,-!/'-3!)K.)!K.0!.!T5-K.9,-./!0).)5!'I!E5,94!/'-35=!@g.,/MN5-J(5B!YK,-K!,0!+'YM


5(5=!=J(,94!.9!.-),?5!I,(5!0*0)5T0!5?59)!)K5(5E*!.//'Y,94!g(55!S94(500!=J(,94!.!I,(5!5T5(459-*#!!A*+,-.//*!
J05=!'9!T.,9!59)(.9-50!)'!)K5!;SA!EJ,/=,94!.9=!5/5-)(,-.//*!/'-35=!g.,/MN5-J(5!=''(0!'9!)K5!+.)K!)K5!5T5(M
459-*!(50+'9=5(0!Y'J/=!J05!)'!(5.-K!)K5!g,(5!8'TT.9=!859)5(!,9!)K5!EJ,/=,94#!!7//'Y0!g(55!S94(500!'9!.-),?5!
g,(5!N*0)5T0!5T5(459-*!EJ)!+(5?59)0!g(55!S94(500!'9!EJ,/=,94!/'00!'I!+'Y5(#!


o &5/.*5=!P4(500!f!7!=5/.*!E5)Y559!)K5!.))5T+)!)'!5],)!.9=!)K5!.E,/,)*!)'!5],)#!!S9!=''(!K.(=Y.(5!0*0)5T0X!,)!,0!
.--'T+/,0K5=!E*!)K5!)(,445(,94!'I!.!0Y,)-K!Y,)K,9!.!-'T+'959)!'I!)K5!=''(!K.(=Y.(5!=J(,94!)K5!-'J(05!'I!.9!
5],)!.))5T+)#!!AK5!0Y,)-K!0).()0!.9!,((5?'-.E/5!%1!05-'9=!),T,94!05dJ59-5!/5.=,94!)'!)K5!J9/'-3,94!'I!)K5!
=''(!,9!)K5!=,(5-),'9!'I!54(500#!!AK5(5!-.9!E5!'9/*!'95!&5/.*5=!P4(500!5/5-)(,-!/'-3!'9!)K5!+.)K!'I!54(500#!


!
END OF DOCUMENT 


!
!







MIT Campus Security Standards Devices and Components Appendix 
Access Control Buidling controller Make Model Notes
Synergis Cloud Link (SCL) controller Genetec SY-CLOUDLINK Device is PoE.  Only required when a building doesn’t already have one.
Access Control Panels Make Model Notes (requires Power, Network, and Fire System Connections)
Arlington Non Metallic Enclosure with Back Plate Arlington EB1212BP
Mercury Controller Bd Mercury LP1502  
Mercury Controller Bd Mercury LP1501
Mercury Reader Interface Module Mercury MR52  
Mercury Power Supply Mercury FP0150/250 P16A  
8 Input Board -I8 Mercury MR16IN Input Board 
8 Output Board -R8 Mercury MR16OUT Output Board
Life Safety Supply Power Supply LSPS ISCAN 150/250-16
Access Control Card Readers Make Model Notes
HID Signo - 20 (Mullion) HID 20NKS-00-0001T9 Mullion.  Includes programming for Apple wallet
HID Signo - 40 (Wallswitch) HID 40NKS-00-0001T9 Wallswitch.  Includes programming for Apple wallet
Access Control Electrified Locking Hardware Make Model Notes
!"#$%&'$()*&+,#(-*$.(/012%#3&4%#5(6!7(8/'%$9 8$9"43# -:;:<(=067(8/'%$9 >&#?#&&#5(!"#$%&'$()*&+,#(-*$.(/0@A'"%B'2(6!7(C#D'$#
!"#$%&'$()*&+,#(E5*#,(F*%9(!G(H(!-I 8$9"43# -:;:< !"#$%&'$()*&+,#(-*$.(/0*(6!7(E6#JA'&#,(6!7()*+*2(8#2,*&I
!"#$%&'$(8%&'.# K*2(CAL&'2 MNNN(G8O<C(<PKCQ(R80R8! >&#?#&&#5(8A&?4$#()*A2%#5(!"#$%&'$(8%&'.#
!"#$%&'$(8%&'.# K*2(CAL&'2 M<N;(G8O<C(<PKCQ(R80R8! >&#?#&&#5(!"#$%&'$(8%&'.#(ES%,(42(TU81($A%*A%I
!"#$%&'$(8%&'.# K*2(CAL&'2 M<NN(G8O<C(<PKCQ(R80R8! >&#?#&&#5(!"#$%&'$(8%&'.#(ES%,(42(TU81($A%*A%I
!"#$%&'$(8%&'.# K*2(CAL&'2 M<NV(G8O<C(<PKCQ(R80R8! >&#?#&&#5(!"#$%&'$(8%&'.#(?*&(8*"'5(=**5(R&4W#
!"#$%&'$(8%&'.# K*2(CAL&'2 M<<O(G8O<C(<PKCQ(R80R8! >&#?#&&#5(!"#$%&'$(8%&'.#(?*&(C*AF"#(=**5(C**&
!"#$%&'$(8%&'.# K*2(CAL&'2 MO;;(G8O<C(N<0<PKCQ(R80R8! >&#?#&&#5(!"#$%&'$(8%&'.#(8A&?4$#()*A2%#5
!"#$%&'$(8%&'.# T54W,(6'%# XN;;BVN;BM<YB;; !"#$%&'$(8%&'.#(?*&(8%*&#?&*2%(E2*%(L&#?#&&#5I
!"#$%&'$(8%&'.# T54W,(6'%# XNP;BVN;BONOB;; !"#$%&'$(8%&'.#(?*&(8%*&#?&*2%(E2*%(L&#?#&&#5I
!"#$%&'$(8%&'.# Z!8 :P;;BN<0<PCBMNO !"#$%&'$(8%&'.#(?*&(Q#&%4'2(8A&?4$#()*A2%(E2*%(L&#?#&&#5I
!"#$%&'$(8%&'.# Z!8 :M;;(N<0<PKBMO; !"#$%&'$(8%&'.#(?*&(Q#&%4'2(8A&?4$#()*A2%(E2*%(L&#?#&&#5I
!"#$%&'$(8%&'.# Z!8 PV;;(N<0<PKBMO; !"#$%&'$(8%&'.#(?*&(Q#&%4'2(Q'&$AW,%42$#,(E2*%(L&#?#&&#5I
!"#$%&'$(8%&'.#(8A&?4$#()*A2%#5( R*"3#&(T54W, ON;BPBN(R<PCMO; !"#$%&'$(Z#45#&(8%&'.#(EL&#?#&&#5(?*&(4""B3"4,,(5**&,I
Electric Latch Retraction Crashbar (Can be rim or 
vertical) Von Duprin QEL 9927 Notes (Whatever Model with "Q" at beginning like "QEL" and w/RX)
>*/#&(8ALL"[(/0F4\#&[(F4$.(AL K*2(CAL&'2 >8:NPB<68B@@(E&#L"4$#,(YXOB<I U#$#,,4&[(=9#2(]**()42[(^!-_,(*2(>42#"(EW*&#(%942(%/*I
^!-`(Q*2D#&,'*2(a'%(O_ K*2(CAL&'2 ^!-`(Q*2D#&,'*2(a'%(O_ Q*2D#&%,(!b',+23(Q&4,9F4&(%*(!"#$%&'$
^!-`(Q*2D#&,'*2(a'%(P_ K*2(CAL&'2 ^!-`(Q*2D#&,'*2(a'%(P_ Q*2D#&%,(!b',+23(Q&4,9F4&(%*(!"#$%&'$
!"#$%&'$()*&+,#(Q&4,9F4& K*2(CAL&'2 !XV;;(G8O<C(<PKCQ(R8 >&#?#&&#5()*&+,#(Q&4,9F4&
!"#$%&'$(]&'W(?*&(Q&4,9F4& K*2(CAL&'2 !::M-B)(G8O<C(<PKCQ(;M(-Z6 >&#?#&&#5(R4'"(84?#(%*()4%$9(GL(/0)#$9(Q&4,9F4&
C#"4[#5(!3&#,,(Q&4,9F4& K*2(CAL&'2 Q9#bB1% G,#5(?*&(T"4&W#5(c2"[(C#"4[#5(!3&#,,(C**&,
C#"4[#5(!3&#,,(Q&4,9F4&(/0)*&+,# K*2(CAL&'2 Q9#bB1%(/0)*&+,# G,#5(?*&(T"4&W#5(c2"[(C#"4[#5(!3&#,,(C**&,
Access Control Electric Power Transfer Make Model Notes
PdVebPdVe(Y(/'&#(9'23# 8%42"#[ Q!Q@NX:BVY !"#$%&'$(]&42,?#&(Z'23#
>*/#&(]&42,?#&(T&W K*2(CAL&'2 !>]BN; !"#$%&'$(>*/#&(]&42,?#&(T&W
Access Control Door Cords (Not preferred) Make Model Notes
NYe(O0Ye(T"AW'2AW(5**&($*&5 a##5#b aBC-OYT T"AW'2AW(>*/#&(]&42,?#&(Q*&5
NYe(O0Ye(@"4$.(5**&($*&5 a##5#b aBC-OY@-a @"4$.(>*/#&(]&42,?#&(Q*&5







NYe(O0Ye(C4&.(@&*/2(5**&($*&5 a##5#b aBC-OY@ CA&42*+.(>*/#&(]&42,?#&(Q*&5
Door Contacts Make Model Notes
O0Pe(8>8](C8)BC**&(8/'%$9()*2'%*&B@&*/2 f6 f6BNY;N<=f@6 TXRO;;VY;XMg(O0Pe(6#$#,,#5(>R(Q*2%(QQh(@&*/2h(='5#(f4L
O0Pe(8>8](C8)BC**&(8/'%$9()*2'%*&B=9'%# f6 f6BNY;N<=f=Z TXRO;;MV::Og(O0Pe(6#$#,,#5(>R(Q*2%(QQh(=9'%#h(='5#(f4L
8>8](8A&?4$#()*A2%(Q*2%4$% f6 f1BPP;;T f61(='5#(f4L(8A&?4$#(Q*2%4$%h(U*&W4""[(cL#2h(Q"*,#5(-**L


Access Control Request to Exit Motion Sensors
Make Model Notes (Only to be used where integrated REX is 


not available)
f&4[(>1606!7 @*,$9 C8NM; f&#[(6#JA#,%B%*B!b'%()*+*2(8#2,*&
@"4$.(>1606!7 @*,$9 C8NMN @"4$.(6#JA#,%B%*B!b'%()*+*2(8#2,*&
Cabling - Access Control Make Model Notes (all low voltage, see Div 27)


Plenum Access Control Composite Cable (Purple) Windy City Wire 4461050
(Door Cabling) Pulled per door or double door with 
inactive leaf. Overall Jacket is Purple. P/N for 1000’ 
spool, append -500-all monitored doors


Plenum 22-6 (Purple) Windy City Wire 444391-50 Additional wiring points such as ADO doors or intercom
Plenum 22-12 (Purple) non shielded Windy City Wire 444394-50 Used for ADO integration and additional points
OSP Cable -Multi-Conductor Shielded Non-Plenum 
Cable with Water Block Tape (Use for CR Bollards at 
door / Parking Gate pedestals)


Windy City Wire 416400WBT
22 AWG 6 Conductor Bare Cooper, Shielded Non-
Plenum with Water Block Tape, UL listed C(UL)US 
CMR


Cabling - Communications (Emergency Phones, Intercoms)Make Model Notes (all low voltage, see Div 27)
Plenum 22-6 (Purple) Windy City Wire 444391-50 Additional wiring points such as ADO doors or intercom
OSP Cable -Multi-Conductor Shielded Non-Plenum 
Cable with Water Block Tape (Use for Emergency 
Phone Stanchions)


Windy City Wire 416400WBT
22 AWG 6 Conductor Bare Cooper, Shielded Non-
Plenum with Water Block Tape, UL listed C(UL)US 
CMR


DITEK Surge Protection, Modular Low Voltage Surge 
Protectors. (DTK-2MHLPF Series) DITEK DTK-2MHLP24BWB


Approved Surge Protection required at all Code Blue 
Emergency Phone Stanchions as well as 
Telecommunications room at for 22/6 Windy City 


Category 6A U/UTP Cable, white jacket, 4 pair count. 
2091B GR 4/23 R1000, GigaSPEED X10D


CommScope 760105940
CommScope Interior Ethernet cabling. Please refer 
to IS&T Design Specifications.


GigaSPEED X10D® MGS600 Series Information
Outlet, white. CommScope 760092429


CommScope Information outlet to be used at end 
device, terminated in back box. Please refer to IS&T 
Division 27 Design Specifications.GigaSPEED X10D® 1100GS6 Evolve Category 6A 


U/UTP Patch Panel, 24 port. 360-IPR-1100-E-GS6-1U-
24, SYSTIMAX 360


CommScope 760152587
CommScope Telecommunication room rack 
mounted panel. Please refer to IS&T Division 27 
Design Specifications. (


CommScope Category 6A U/UTP CS44P-IO 
indoor/outdoor Cable, black jacket, 4 pair count.


CommScope 874036404-10
CommScope INDOOR/OUTDOOR Ethernet cabling 
to be used for Emergency Phone free standing 
stanchions. 


CAT6A Surge Protection - Modular Protection, 4 pair. SurgeGate CAT6A-75
Approved Surge Protection required at all Code Blue 
Emergency Phone Stanchions as well as 
Telecommunications room at for OSP cabling.


Cabling - Cameras Make Model Notes (all low voltage, see Div 27)


Category 6A U/UTP Cable, white jacket, 4 pair count. 
2091B GR 4/23 R1000, GigaSPEED X10D


CommScope 760105940
CommScope Interior Ethernet cabling. Please refer 
to IS&T Design Specifications.







GigaSPEED X10D® MGS600 Series Information
Outlet, white. CommScope 760092429


CommScope Information outlet to be used at end 
device, terminated in back box. Please refer to IS&T 
Division 27 Design Specifications.GigaSPEED X10D® 1100GS6 Evolve Category 6A 


U/UTP Patch Panel, 24 port. 360-IPR-1100-E-GS6-1U-
24, SYSTIMAX 360


CommScope 760152587
CommScope Telecommunication room rack 
mounted panel. Please refer to IS&T Division 27 
Design Specifications. (


CommScope Category 6A U/UTP CS44P-IO 
indoor/outdoor Cable, black jacket, 4 pair count.


CommScope 874036404-10
CommScope INDOOR/OUTDOOR Ethernet cabling 
to be used for Emergency Phone free standing 
stanchions. 


Intercoms Make Model Notes (1 CAT and 1 22/6 per intercom device)
Exterior: 2N IP Force w/1 Button and HD Camera Axis MFR#: 01337-001|9151101CHW Part # 952456
Exterior: Brick Flush Mounting Box Axis Part # 9151001
Exterior: Plasterboard Flush Mounting Box Axis Part # 9151002
Interior: 2N IP Solo with Camera – Flush Mounted Axis MFR #01300-001 |9155301CF Part # 952420
Interior: 2N IP Solo with Camera – Surface Mounted Axis MFR #0130-001 | 9155301CS Part # 952419
Interior: 2N IP Solo without Camera – Flush Mounted Axis MFR #01300-001 |9155301F Part # 9155301BF
Interior: 2N IP Solo without Camera – Surface Mounted Axis MFR #0130-001 | 9155301S Part # 9155301BS
Intrusion Alarm Devices Make Model Notes
@*,$9(a'%(E@:VN<fh(@YN;Oh(;NMP;I @*,$9 @:VN<fBQ(
@*,$9(f(8#&'#,(12%&A,'*2(>42#"(Q*22#$+*2 @*,$9 f8QBNT>B@*,$9 (
@*,$9(@:VN<f(>42#" @*,$9 @:VN<f >42#"
N<ebN<ebMe(U#W4BN(!2$"*,A&# Z*iW42 TN<UN<M 12?&4,%&A$%A&#(!2$"*,A&#(?*&(T"4&W(>42#"(>*/#&(H(]#"0C4%4
N<K(XTZ(Tf)(d<V;(8-T(@4\#&[ =aTN<BXR<
Y('2LA%(W*5A"#(?*&(8CN<(@A, @*,$9 @<;Y (
Y(&#"4[(W*5A#"(?*&(8CN< @*,$9 @O;Y
Q*"*&(f&4L9'$(]*A$9(8$&##2(a#[L45(/'%9(>*b(E@"4$.I @*,$9 @:P< (
<;_b<;_(]&']#$9(>160)=(]&'%#$9()*+*2(5#%#$%*& @*,$9 18QB@C-<B=>Mf )*+*2(8#2,*&
P;_bP;_(]&']#$9(>160)=(]&'%#$9()*+*2(5#%#$%*& @*,$9 18QB@C-<B=>N<f )*+*2(8#2,*&
M;_bY;_(]&']#$9(>160)=(]&'%#$9()*+*2(5#%#$%*& @*,$9 18QB@C-NB=NYf )*+*2(8#2,*&
X;_bOM;j(L4,,'D#('2?&4&#5($#'"'23(W*A2%()*+*2(5#%#$%*&@*,$9 C8:O: )*+*2(8#2,*&
O0Pe(8>8](C8)BC**&(8/'%$9()*2'%*&B@&*/2 f6 f6BNY;N<=f@6 TXRO;;VY;XMg(O0Pe(6#$#,,#5(>R(Q*2%(QQh(@&*/2h(='5#(f4L
O0Pe(8>8](C8)BC**&(8/'%$9()*2'%*&B=9'%# f6 f6BNY;N<=f=Z TXRO;;MV::Og(O0Pe(6#$#,,#5(>R(Q*2%(QQh(=9'%#h(='5#(f4L
8>8](8A&?4$#()*A2%(Q*2%4$% f6 f1BPP;;T f61(='5#(f4L(8A&?4$#(Q*2%4$%h(U*&W4""[(cL#2h(Q"*,#5(-**L
645'*2(>'&0)'$&*/4D#(%&'%#$9(OVk(F[(OVk(N;;"F(L#%('WWA2'%[@*,$9 R6C-BNNBT ='&#"#,,()*+*2(C#%#$*&
645'*2(='&#"#,,(6#$#'D#&(8CN<(Q*WL4+F"#(L42#", @*,$9 @YN; (
C**&(='25*/(Q*2%4$%(B(,A&?4$%(W*A2% @*,$9 6RC=B8)BT
G2'D#&,4"(]&42,W'\#& @*,$9 6RGUBT
>42'$(@A\*2(B(8'23"#(@A\*2 @*,$9 6R>@B8@BT
Cameras Make Model Notes ($250 one-time and annual $350 recurring costs for customers)
!b%#&24"(>]l(Q4W#&4 Tb',(( ^M;XVB!(>]l(Em;NXV<B;;PI
125**&0cA%5**&(>]l Tb', ^MONVB-!(M;(Zn(E;N:<VB;;PI
125**&0cA%5**&(R'b#5(C*W# Tb', ^OVOYB-K!(E;<<<VB;;NI
12%#&24"(Q4W#&4(]>O<;N(6#$#,,()*A2%(a'% Tb',(( ]>O<;N(Em;NXVXB;;NI(
8L#$'4"%[(Q4W#&4(RPN()4'2(G2'% Tb',(( RPN(Em;MVYB;;NI(
8L#$'4"%[(8#2,*&(G2'% Tb',(( RN;;VB!(Em;MXMB;;NI(
8L#$'4"%[(Q4W#&4o(RY<N<(]&'W(6'23(?*&(RN;;VB!0RN;OVB!(8#2,*&(G2'%,(425(>N<NPB!0>N<<PB!(U#%/*&.(Q4W#&4,(Tb',(( RY<N<(]&'W(6'23(EmVV;XBNNNI
]:NCMN(=4""()*A2% Tb',(( ]:NCMN(EmVV;XBNNNI







]:Pa;NC(>#2542%(a'%( Tb',(( ]:Pa;NC(EmVV;VB;YNI(
]:N@PX(>*"#()*A2%( Tb',(( ]:N@PX(Em;NNMPB;;NI(
6**?o(>#"$*h(>4&4L#%(6**k*L()*A2%( >#"$* T2'b%#&(Em>>PVNI
6**?o(>#"$*h(>4&4L#%(6**k*L()*A2%( >#"$* T2'b%#&(Em>>PV;I(
6**?o(G,#(]:Pa;NC(>#2542%(a'%( Tb',(( ]:Pa;NC(EmVV;VB;YNI(
Emergency Phones Forward Facing Camera Make Model Notes
!W#&3#2$[(>9*2# Q*5#(@"A# 1>V;;;


!W#&3#2$[(>9*2#(=4""()*A2%(E&#JA'&#,(P(QT]BMT(425(5#5'$4%#5(N<;(KTQIQ*5#(@"A# !"##$%$&''&


Q*2,',%,(*?o(
p(!2$"*,A&#0G2'%o(Q@B<#(/0>T8
p(!2$"*,A&#(R'2',9o(84?#%[(@"A#(B(Q"#4&(Q*4%
p(!2$"*,A&#(f&4L9'$,(Q*"*&o(=9'%#
p(!2$"*,A&#(f&4L9'$,(=*&5'23o(!W#&3#2$[
p(>9*2#o(1>V;;;(8'23"#(@A\*2(/0!)!6f!UQq(@#n#"
p(>9*2#o(>4'2%#5(H(Q"#4&(Q*4%#5
p(>*/#&(cL+*2o(-'2#(>*/#&
p(Q*WWA2'$4+*2(cL+*2o(-'2#(Q*WWA2'$4+*2,
p(-'39+23o(-!C(@#4$*2(8%&*F#
p(>AF"'$(T55&#,,(8[,%#W


!W#&3#2$[(>9*2#(8%42$9'*2(E&#JA'&#,(M(QT]BMT(425(5#5'$4%#5(N<;(KTQIQ*5#(@"A# )1]r,($A,%*W(L4&%(2AWF#&(!"#()%$&''&


Q*2,',%,(*?(o(
p(8%42$9'*2(G2'%o(Q@(NB,(/0CA4"(R4$#L"4%#,
p(8%42$9'*2(R'2',9o(84?#%[(@"A#(0(Q"#4&(Q*4%
p(8%42$9'*2(f&4L9'$,(Q*"*&o(=9'%#
p(8%42$9'*2(f&4L9'$,(=*&5'23o(!W#&3#2$[
p(8%42$9'*2(8#$*25(cL#2'23o(@"42.(>"4%#(0>4'2%#5(
Q"#4&(Q*4%#5
p(>9*2#o(1>V;;;(8'23"#(@A\*2(/0(!)!6f!UQq(@#n#"
p(>9*2#o(>4'2%#50Q"#4&($*4%#5
p(>*/#&(cL+*2o(-'2#(>*/#&
p(Q*WWA2'$4+*2(cL+*2o(-'2#(Q*WWA2'$4+*2,
p(-'39+23o(TBX;;(-!C(T&#4(-'39%(0(-!C(@#4$*2(8%&*F#
p(K#2%o(T$+D#(K#2%
p(]*Lo(>T8(8[,%#W(H(cD#&9#45(Q4W#&4()*A2%(8d(
@"A#


Emergency Phone Forward Facing Camera Make Model Notes (Forward Facing Camera Required for Stanchion or Wall Mount)
Main Unit Axis F41 (0658-001)
E Sensor Unit Axis F1005 (0676-001)
Trim Ring (pack of 10) Axis F8212 (5507-111)
Emergency Phone PTZ for Stanchion Make Model Notes (PTZ camera for Stanchion/Tower Only)
PTZ Network Camera Axis Q6075-E (01752-004)


Pendant Kit Axis T94A01D (5502-431)


This comes with most Axis mounts but does not 
come with the Code Blue camera arm and is needed 
to mount the Q6075 PTZ camera to the Code Blue 
mount.







NOTE: For emergency phones, the following components are all necessary:Stanchion or Wall Mount
Forward Facing Camera
(For Stanchion only) PTZ Camera


Access Control Key Management Make Model Notes (Forward Facing Camera Required for Stanchion or Wall Mount)
Deister ProxSafe flex II 12u




































































































 


 


MIT  
Design Standards 
DIVISION 00 –— Procurement Requirements 
Issued 2022 


 







MIT Design Standards 2022 | Division 00 — Procurement Requirements  Page 1 of 2 
 


 


 


 


Table of Contents 


1.	   PROCUREMENT REQUIREMENTS......................................................................... 2	  


1.1	   MIT	  ISSUED	  CONTRACTS ........................................................................................................................ 2	  


	  







MIT Design Standards 2022 | Division 00 — Procurement Requirements  Page 2 of 2 
 


 


 


1.  PROCUREMENT REQUIREMENTS  


1.1 MIT Issued Contracts 


Contracting and procurement requirements are issued by MIT on a project-by-project basis.  
Coordinate with the MIT Project Manager to review, discuss, and incorporate the contracting and 
procurement requirements for each project.  Coordinate with Division 01 - General Requirements 
and additional project specifications.  The following documents are typically issued: 


 
Master Agreement Between Owner and Architect 
Master Construction Agreement 
 
Architect Release 
Preconstruction Release 
Construction Release 
 


END OF DOCUMENT 
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1.  GENERAL REQUIREMENTS 


1.1 MIT Standard Division 01 - General Requirements 


The A/E is required to issue Division 1 - General Requirements for the project, coordinated with 
MIT's procurement and contracting requirements.  Contact the MIT Project Manager for base text 
in Microsoft Word format for Division 01 Sections which are to be used for MIT projects, 
including but not limited to MIT Temporary Tree and Soil Protection and Commissioning. 


1.2 Project-Specific Requirements 


The A/E is required to review the following list of topics, and include in Division 01 as applicable 
to the project prior to the issue of construction documents: 


1. Project specific alternates, allowances and unit prices.  Use of allowances is discouraged. 
2. Existing site conditions and restrictions. 
3. Requirements for sequencing, scheduling and completion date. 
4. Prior or concurrent work by MIT or others. 
5. Prior hazardous material work by MIT or others. 
6. MIT pre-purchased long-lead items. 
7. MIT purchased, MIT installed items. 
8. MIT purchased, Contractor-installed items. 
9. MIT's early or partial occupancy. 
10. Occupancy of adjacent facilities. 
11. Contractor's use of new and existing facilities. 
12. Scope of separate prime contracts. 
13. Allowable working hours. 
14. Days when construction is not allowed.  MIT anticipates 10 no-work days per year based 


on MIT activities including commencement and exam weeks.  Confirm dates with the 
MIT Project Manager. 


15. Utility Costs:  MIT will allow the use of existing utility systems and pay for cost of utility 
services consumed, including electricity, water and gas.  The Contractor shall provide 
sub-metering, and provide and pay for connections for temporary utilities, and for 
temporary heat prior to the complete enclosure of the building and availability of suitable 
permanent systems as applicable. 


16. Temporary Offices:  A separate field office for the Architect and the MIT Project 
Representative is typically not required. 


17. Toilet Facilities:  The Contractor shall provide and maintain temporary toilets outside the 
building.  Confirm location with the MIT Project Representative. 
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1.3 Sustainable Design 


Refer to requirements in the Thematic Folder for Sustainability.  The A/E is required to 
coordinate with MIT sustainability consultants for Division 01 Specifications. 


 


2.  CONSTRUCTION SPECIFICATIONS 


The construction specifications which follows this page are to be used in their entirety for 
applicable projects.  Request an electronic copy from your MIT Project Manager. 


2.1 Section 013514 - MIT Specialized Root Zone and Soil Excavation 


2.2 Section 013515 - MIT Imported Fill Criteria and Management 


2.3 Section 015640 - MIT Temporary Tree and Soil Protection 


END OF DOCUMENT 
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SECTION 013514 


MIT SPECIALIZED ROOT ZONE AND SOIL EXCAVATION  


PART 1 - GENERAL 


1.1 GENERAL PROVISIONS 


A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within 
DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of 
the Specifications. 


B. Examine all Drawings and all Sections of the Specifications for requirements and provisions 
affecting the Work of this Section. 


1.2 DESCRIPTION OF WORK 


A. Provide all work equipment, labor and supervision necessary to perform specialized root zone 
and soil excavation with a compressed air-powered tool also referred to as an air spade, within 
the limits indicated on the Drawings and as specified herein. Work shall include, but not be 
limited to, the following: 


1. Remove and break up soils around existing trees to conduct visual inspection and 
correction of specific plant health concerns. 


2. Remove and break up soils around existing trees to conduct diagnosis of plant diseases. 
3. Remove and break up soils around existing trees to facilitate application of blended soils 


or amended soils to promote root growth. 
4. Remove and break up soils around existing trees to facilitate root pruning. 
5. Remove and break up soils around existing trees to locate tree roots. 
6. Remove and break up soils around existing trees to accommodate proposed site 


construction. 
7. Root Collar (Crown) Excavation (RCX) to expose the lower trunk and buttress roots of the 


designated trees and shrubs. 
8. Soil replacement for the prevention or mitigation of soil compaction, poor drainage, soil 


structural issues or new landscape construction. 
9. Root pruning. 
10. Removal of all rubbish, debris, and other materials to be disposed of as a result of the 


work of this section. 


1.3 DEFINITIONS 


A. Arborist: An individual engaged in the profession of arboriculture who, through experience, 
education and related training, possesses the competence to provide for, or supervise the 
management of, trees and other woody ornamentals. 


B. Dripline: an imaginary line defined by the branch spread. 


C. Critical Root Zone (CRZ): The minimum volume of roots necessary for maintenance of tree 
health and stability, typically determined by measuring the tree diameter 4.5 ft. above grade and 
multiplying by 12 in., a minimum radius of 10’ from the trunk, or at the tree's dripline, whichever 
is farthest from the trunk, or as otherwise indicated on the Drawings, or established in the field. 
CRZ will be determined/established on a case by case basis by the Arborist and approval by the 
Landscape Architect. 
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D. Finish Grade: Elevation of finished surfaces. 


E. Hand-Digging: Careful soil excavation using ‘hand-tools’ to expose roots for inspection or to 
determine where mechanical excavation can be done without causing significant root damage 
or loss. 


F. Subgrade: Surface or elevation of subgrade soil remaining after completing excavation, or top 
surface of a fill or backfill immediately beneath planting soil. 


G. Topsoil:  Soil that is present at the top layer of the existing soil profile at the Project site. 


H. Loam:  Soil that contains a combination of particles typically almost equal in parts sand, silt and 
clay and including organic matter. 


I. Mulch: A material placed on the soil surface composed of 100% fine-shredded pine bark or 
wood chips generated by sending tree parts through a wood chipping machine of uniform size 
and free from rot, leaves, twigs, debris, stones, or any material harmful to plant growth. No 
chunks 3 in. or more in size, and thicker than 1/4 in. shall be left on site. 


J. Leaf Compost: Well-composted, stable, and weed-free organic matter, pH of 5.5 to 8; moisture 
content 35 to 55 percent by weight; 100 percent passing through a 1-inch (25-mm) sieve; 
soluble-salt content of 2 to 5 dS/m; not exceeding 0.5 percent inert contaminants and free of 
substances toxic to plantings. 


K. Tree Resource Evaluation: A document or site plan describing the tree resources on the site, 
with information provided from an inventory or survey including: tree species, size (DBH), 
location, condition and liklihood of failure. 


1.4 SUBMITTALS 


A. Prepare and submit a “Specialized Root Zone and Soil Excavation Plan”, indicating the extent of 
soils to be air spaded.  Show all areas of proposed staging, vehicle or equipment access, 
trenching, excavating, or other disturbance to soils. Include 


1. Proposed plan will be reviewed and approval by the Owner and Landscape Architect. No 
work of this Section shall commence prior to approval. 


B. Prepare and submit a “Tree Resource Evaluation”, as defined herein. 


C. Proposed methods, materials, and schedule for effecting soils and root zones, in accordance 
with ANSI A300 (All Parts), shall be submitted by Certified Arborist for approval. 


D. Submit schedule of existing trees to be air-spaded. 


E. Submit a description of each type of proposed specialized root zone and soil excavation 
operation and reason for and location of each type described. Specialized root zone and soil 
excavation operations shall include, but not be limited to: 


1. Soil aeration and decompaction. 
2. Radial trenching. 
3. Vertical mulching. 
4. Root collar excavation. 
5. Root pruning. 
6. Bare rooting. 
7. Soil replacement. 
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8. Transplanting. 
9. Root training. 
10. Root trenching. 
11. 1Excavation or trenching required for construction or utility work in CRZ. 
12. 1Assessing tree stability. 


F. Conduct a Tree Root Zone Investigation and evaluate the crown/foliage rating of each tree. 
Submit a health assessment for each tree to undergo specialized soil exacavation operations, 
prepared by a Certified Arborist, indicating that each tree is healthy enough to withstand the 
proposed air spade operation and anticipated soil and/or root system disturbance. 


1. Submit digital photos documenting tree conditions and illustrating the findings of the Tree 
Root Zone Investigation. Refer to Paragraph 3.05. 


1.5 PROPERTY PROTECTION 


A. Prevent damage to and movement, settlement or collapse of adjacent services, utilities, 
structures and trees.  Assume liability for such damage, movement, settlement, or collapse.  
Promptly repair damage at no cost to the Owner. 


1.6 TREE DAMAGE PENALTIES 


A. Refer also to Section 015640 - MIT TEMPORARY TREE AND SOIL PROTECTION. 


B. Trees or roots visibly damaged will cause the Owner to withold from the Contractor an assessed 
amount conforming to the requirements stipulated above for a period of two years.  After that 
period the impact of the damage to any tree will be assessed accordingly. 


C. If any trees or shrubs designated to be saved are damaged and replacement is required, a 
number and diameter of trees or shrubs of the same species and variety, as specified by the 
Owner and Architect, shall be furnished and planted by the Contractor.  The total inch diameter 
of the replacement trees or shrubs shall equal the diameter of the tree or shrub to be replaced.   


1.7 EXISTING SERVICES 


A. Existing structures and utilities shall be suitably protected from damage. 


1.8 QUALITY ASSURANCE 


A. Work of this section shall be completed by a professional Certified Arborist with a minimum five 
years experience, who has successfully the Massachussetts Certified Arborist (MCA) 
program/examination sponsored by the Massachusetts Arborists Association, 8-D Pleasant 
Street, South Natick, MA 01760; (508) 653-3320; FAX: (508) 653-4112; E-mail: 
MaarbAssn@aol.com. 


B. Arborist shall have the following minimum qualifications: 


1. Certification by: 
2. TCIA -- Tree Care Industry Association, Inc. acccredited company 
3. ISA – International Society of Arborists 
4. Meet state requirements for insurance. 
5. Licenses for application and use of pesticides if pesticide application will be required. 


C. Equipment utilized to complete the work of this Section shall be operated by experienced 
technicians, trained and certifed by equipment manufacturer to safely and properly operate  the 
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compressed air-powered tool in accordance with manufacturer’s Operator’s Manual and the 
“AirSpade Technical Applications Bulletin (2016)”. 


D. Air spade operations shall not be performed in heavy rain or when soil is deemed too wet or too 
dry by Certified Arborist. 


E. Tree trunks shall be suitably protected from damage by air spade operations during all activities 
specified. 


1.9 SITE MONITORING 


A. While use of an air spade can significantly reduce trauma to the tree, it is important to monitor 
the trees health and care before, during and after the procedure. Supplemental watering is 
typically necessary and should be provided with direction and continued monitoring of a 
Certified Arborist 


B. Site monitoring shall be the responsibility of a Certifed Arborist. Any damage to existing trees 
shall be immediately reported to the Architect. If any tree has been damaged, work shall be 
halted and resons for damage assessed. No work shall commence until Contractor has 
submitted a plan for prevention of further tree damage and plan has been approved in writing by 
Landscape Architect. 


1.10 PRECONSTRUCTION CONFERENCE 


A. Pre-Construction Conference: Prior to implementing specialized root zone and soil excavation 
measures, conduct meeting with Landscape Architect, Certified Arborist, air spade 
manufacturer’s representative and Owner to verify and review the following: 


1. Project requirements for tree and soil protection measures as set out in Contract 
Documents. 


2. Air spade manufacturer's product data including application, operation and safety 
instructions. 


3. Limits where specialized root zone and soil excavation measures shall be implemented.  
4. Areas of proposed staging, vehicle or equipment access, trenching, excavating, or other 


disturbance to soils.  
5. Health care needs of individual trees, including specific site conditions, that may affect 


the project goals or construction implimentation strategy. 
6. Tree health care implementation strategy before, during and after construction. 


B. If air is drained from the hose and air tool, the tip of the tool shall be in contact or beneath the 
soil surface to avoid excessive noise 


PART 2 - PRODUCTS 


2.1 EQUIPMENT 


A. Specialized root zone and soil excavation operations shall be performed using a compressed 
air-powered tool also referred to as an air spade. High pressure air will come from a compressor 
that is matched to the design flow of the tool, producing a focused jet air stream capable of 
penetrating and fracturing existing soil for a fast, efficient method of excavating. 


1. The compressor shall be in good working condition and exhibit no signs of excessive 
discharge of oil in the air stream.  


2. Tool shall be equipped with a “dead-man trigger”. 
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PART 3 - EXECUTION 


3.1 GENERAL 


A. The site where air spading is to be performed shall have access restricted. Only personnel that 
are involved in the operation shall be permitted within 25 feet of the operation.  A temporary 
screen barrier shall be set up to prevent flying rocks and debris from leaving the immediate 
work area during the operation. 


B. Personnel using the air tool or working in close proximity to the operation shall wear appropriate 
personal protective equipment which includes at a minimum: 


1. Hard hat with plastic face shield. 
2. Goggle type eye protection. 
3. Ear plugs. 
4. Ear muffs. 
5. Long sleeved shirt and long pants. 
6. Work boots and socks. 


C. If the area has active fire ant activity, personnel shall take precautions including sealing of cuffs 
and the use of insect repellents to avoid fire ant attack. 


D. Air hoses used in the operation shall have safety pins and whip guards installed at each hose 
junction. 


E. The air flow heating valve (if present on the compressor) shall be turned off when working near 
trees so as not to damage bark. 


3.2 SOIL PREPARATION 


A. Trees proposed to undergo specialized root zone and soil excavation operations shall be 
adequately watered before start of operations. Amount and frequency of watering shall be 
determined by Certified Arborist. No operations shall commence prior to preparation approval in 
writing by Certified Arborist. 


B. Soil shall be moist to the point of field capacity prior to and during the operation.  If dust is 
generated during the operation, it shall be stopped and the soil should be wetted. If turf, large 
rock or mulch is present in the area to be included in the excavation, it shall be removed prior to 
the start of the operation. 


3.3 AIR TILLING 


A. Contractor shall utilize the air spade tool to aerate and de-compact to the specified depth 
(typically 6-8 in.) of the topsoil layer. If modification to soil content and aeration is necessary to a 
greater depth, then this application can be combined with others such as radial trenching or 
vertical mulching.(Refer to Paragraphs 3.06 and 3.07). 


1. Place plywood sheets over adjacent trenches to prevent refilling. 
2. Position the AirSpade at an angle of 30 degrees to 45 degrees (depending on target 


depth) and about 1 inch from the surface.  
3. Move the nozzle from side to side to define the desired trench width 
4. Do not dwell on the same spot. 
5. Width, depth and length of trench, and soil augmentation to be determined based on tree 


needs and project goals. 
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6. The adjustable dirt shield should be positioned close to the ground to deflect airborne 
material away from the operator. 


7. Refer to manufacture’s updated safety and operational guidelines. 


3.4 SOIL AUGMENTATION 


A. Soil augmentation:  Fertilizers, composts or other soil components shall be applied evenly and 
at rates determined by soil test results in accordance with Section 329115 - MIT PLANTING 
SOILS. Soil amendments shall be blended into existing soil using an air spade.  


3.5 TREE ROOT ZONE INVESTIGATION 


A. At a minimum, Tree Root Zone Investigation shall include the following: 


1. Establishing the objective of the inspection, such as detecting cut or damaged roots, 
particularly where trees are located near to recent excavation works on building sites or 
where trenches for underground utilities have been dug, root disease or decay, drilling for 
decay, collecting samples for submission to a Lab. 


2. The location of tree roots may also need to be determined, for example during an 
assessment to trees in relation to building subsidence or when planning construction 
works near to a tree. 


3. Defining the area to be excavated – mark the soil surface of the area to be inspected and 
define the depth of inspection/soil removal. 


4. After inspection, define how the space is treated i.e. fill it in with the same soil, new soil or 
leave open; mulch, sod, or seed on surface. 


5. Define aftercare e.g. soil moisture sensors, irrigation level or frequency. 


B. The assessment should also provide any recommendations for tree protection, health care 
before, during, and after the completion of site work, and any additional issues or constraints 
that should guide project goals and/or implementation strategies based on tree and field 
conditions. 


C. Utilize air spade or hand dig to carry out subterranean investigations to ascertain the condition 
of structural roots to assess tree stability. Air spade shall be used to investigate suspected tree 
root decay or damage. 


3.6 VERTICAL MULCHING 


A. Vertical mulching with air spade shall be used to de-compact and augment soil deep into the 
tree root zone.  


B. Spray paint target marks on the ground to indicate hole locations 


C. Bore holes shall be to specified depth (typically 18 to 36 in. deep) depending on individual site 
needs and determined health of trees. When resistance is met, slowly withdraw the air spade 
and then reinsert, allowing loosened soil at the bottom of the hole to exit upwards. 


D. Fill vertical holes with mature leaf compost or other augmentation material as recommended by 
Arborist. 


E. To avoid undesirable concentrations of augmented nutrients (“hotspots”), use amendments that 
are compatible or blended with existing soils. Refer to Section 329115 - MIT PLANTING SOILS. 
For more extensive results, it is possible to perform vertical mulching over the course of several 
growing seasons. 
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3.7 RADIAL TRENCHING 


A. Radial trenching with air spade shall be used to de-compact and augment soil into the tree root 
zone.  


B. Spray paint lines on the ground to indicate trench locations. 


C. Create trenches to a specific depth (typically 10 to 12 in. deep) depending on individual site 
needs and determined health of trees.  


D. To avoid undesirable concentrations of augmented nutrients (“hotspots”), use amendments that 
are compatible or blended with existing soils.  Refer to Section 329115 - MIT PLANTING 
SOILS. 


3.8 ROOT COLLAR EXCAVATION 


A. When grade  is  set too high against tree root flare or root collar it shall be corrected through root 
collar excavation with an air spade. Air spade must be kept moving back and forth. Do not dwell 
on same spot. 


B. Fine roots should be cut and removed if they interfere with the excavation.  The excavation shall 
be concluded when the upper portion of a majority of buttress roots are exposed. Once 
uncovered, Certified Arborist shall identify roots that need to be removed. Roots less than 1/4 in. 
diameter may be lowered into the soil using an air spade. If the excavation depth exceeds one 
foot, consult with the Certified Arborist and  Landscape Architect. If signs or symptoms of decay or 
disease are noticed, notify the Certified Arborist and  Landscape Architect. If a stem girdling roots 
that is less than 1/3 the diameter of the trunk is discovered during the operation, or if several 
small stem girdling roots are discovered, they should be removed. If stem girdling roots greater 
than 1/3 the diameter of the trunk or many smaller stem girdling roots are discovered, the 
Certified Arborist  and  Landscape Architect shall be notified. 


C. Replace topsoil or augmented soil to cover roots to proper elevation. Refer to Section 329115 - 
MIT PLANTING SOILS. 


D. After the excess soil is removed, the excavated area shall be filled with mulch or wood chips as 
directed by the Arborist. The mulch or wood chips shall not be in contact with the tree trunk and 
shall not hide the buttress roots from inspection. Mulch or wood chip depth should be between 2 
and 4 inches, based on the coarseness of the material and approved by the Certified Arborist and  
Landscape Architect. 


3.9 ROOT PRUNING AND TRAINING 


A. Trees subjected to soil cuts within the root zone shall be root pruned by a Certified Arborist 
utilizing an air spade, removing as little of the trees root system as possible.  


B. Once existing roots have been safely exposed, a certified arborist shall determine the best 
places to make clean cuts using a hand pruner. Smaller roots shall be lowered down into soil 
horizon to help train them to follow a future path of growth. 


C. When the tree’s excavated root zone will remain exposed for several days or more, protect and 
cover roots (for example with soil, mulch, or burlap cloth,) and provide supplemental water as 
required.  


3.10 BARE ROOTING AND TRANSPLANTING 
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A. When bare rooting is required to relocate or replace soil around existing trees, utilize an air 
spade to minimize damage to the tree’s root system. Bare rooting operations shall expose 
existing tree roots as necessary to allow them to be pruned and turned down to accommodate 
new adjacent paving systems. 


B. Using an air spade, remove almost all of the soil from the tree root system, or leave excess soil 
to transplant with the tree. Once the root zone is excavated, the Arborist can prune the root 
mass to the desired length. It is critical to keep bare roots protected from the sun and hydrated, 
and to minimize the time between excavation and transplanting. 


3.11 SOIL REPLACEMENT 


A. Refer to Section 329115 - MIT PLANTING SOILS. 


3.12 DISPOSAL OF MATERIALS 


A. Soil moved during the air spading operations shall be collected and moved off-site or disposed 
of on-site if it not visually apparent. 


B. Material resulting from the specialized root zone and soil excavation work and not scheduled to 
be salvaged and which is unsuitable for reuse on the project, shall become the property of the 
Contractor and shall be legally disposed of off-site. 


C. Debris, rubbish, and other material shall be disposed of promptly and shall not be left until final 
cleanup of site. 


END OF SECTION 
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SECTION 013515 


MIT IMPORTED FILL CRITERIA  


PART 1 - GENERAL 


1.1 GENERAL PROVISIONS 


A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within 
DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of 
the Specifications. 


B. Examine all Drawings and all Sections of the Specifications for requirements and provisions 
affecting the Work of this Section. 


1.2 DESCRIPTION OF WORK 


A. This specification section applies to all Fill materials from off-site locations that are imported to 
complete the work of the Project.   This applies to all Fills including, but not limited to, Fill 
required to complete earthwork, foundations, backfilling for structures and utilities, and 
preparation of subgrades for the structures, surface treatments, walkways and roadways, and 
landscaping.     


B. MIT wants to be able to evaluate representative analytical test results for all imported Fill soils.  
This includes test results to be submitted by the Contractor as part of their submittal process 
and following the review of that submittal, additional testing may be conducted by the Engineer 
once the submitted Fill has been stockpiled on site.  Results of this testing will determine 
whether the materials can be placed and used on the project.   


C. Work to be done under this Section includes, but is not limited to, providing all labor, materials, 
equipment, and incidentals to conduct and complete the Work specified herein and shown on 
the Drawings, including but not limited to the following: 


1. Furnish materials from approved off-site source(s) as required, including performing 
testing and providing data on the engineering properties and chemical characteristics 
representative of the materials and soils proposed for use. 


2. Working with MIT, Architect, and Engineer to make sure the activities meet the 
requirements of this Section and are performed in the correct sequence.  


1.3 EXISTING INFORMATION AND PROJECT CONDITIONS 


A. Prior to submitting a bid, the Contractor shall review and understand the available subsurface 
information. 


B. If, during the course of construction operations, conditions differing substantially from those 
indicated are encountered, promptly notify the Owner in writing, and do not disturb such 
conditions until directed.  The Architect and/or Engineer will investigate such conditions, and, if 
it is determined that the conditions do differ substantially from those that reasonably would have 
been anticipated from examination of the report and site, and that such conditions will 
necessitate a change in the Work, the Architect and/or Engineer will recommend any required 
changes and adjustments.  Verbal or written communications with field personnel will not 
constitute acknowledgment of a differing subsurface condition.  
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C. Prospective bidders shall visit the site and observe existing conditions prior to submitting a bid. 


1.4 DEFINITIONS AND REFERENCE STANDARDS 


A. Owner:  Massachusetts Institute of Technology (MIT). 


B. Architect: Authorized representatives of the Owner, Owner’s Representative 


C. Engineer:  Authorized representatives of the Owner, Owner’s Representative, or Architect.   


D. Contractor:  Entity responsible for completing the Work of this Section. 


E. ASTM:  Specifications of the American Society for Testing and Materials 


F. AASHTO:  American Association of State Highway and Transportation Officials 


G. ACI:  American Concrete Institute 


H.  Code:  Current Edition of the Massachusetts State Building Code 


I. OSHA:  Occupational Health and Safety Administration 


J. MassDEP – Massachusetts Department of Environmental Protection 


K. MCP – Massachusetts Contingency Plan 310 CMR 40.0000; latest revisions 


L. US EPA – Environmental Protection Agency 


M. Imported Fill shall include all soil materials imported to the project site including but not limited 
to Common Fill, Gravel,  Gravel Borrow, Granular Fill, Topsoil, Loam, Planting Soils, Planting 
Soil Components, Compost, Playground Sand, Impervious Fill,  and any soil or other soil-based 
materials called for in the Contract Documents.  


N. Imported Aggregate shall include all rock and processed rock-based materials imported to the 
project site including but not limited to Structural Fill, Sand/Sand Bedding, Drainage Fill, 
Crushed Stone, Dense Graded Crushed Stone, and any other rock-based materials called for in 
the Contract Documents.       


1.5 QUALITY CONTROL 


A. Comply with all rules, regulations, laws and ordinances of the Commonwealth of 
Massachusetts, City of Cambridge, and all other authorities having jurisdiction.  All labor, 
materials, equipment, and services necessary to make the work comply with such requirements 
shall be provided without additional cost to the Owner.  


B. The Contractor shall adhere to the applicable requirements of the Standard Specifications, 
OSHA Standards, and to all other applicable ordinances, codes, statutory rules, and regulations 
of federal, state, and local authorities having jurisdiction over the Work of this Section and other 
applicable Sections. 


C. The Contractor is required to conduct various testing at various times to prepare submittals and 
confirm compliance with the requirements of this Section.  The Contractor shall cooperate with 
the Engineer in all respects to facilitate observations or review of that work. 
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D. All Fill materials submitted by the Contractor to be imported to the site will be reviewed by the 
Engineer and/or Owner prior to use on the site and may be re-tested by the Owner and/or 
Engineer if they appear different in composition, gradation, or other physical properties from the 
testing provided in the submittal from the Contractor. The Contractor will bear the cost incurred 
by the Owner of any and all tests which are deemed necessary to confirm the material delivered 
to the site are suitable for use.  Test results and recommendations will be made available to the 
Contractor on a timely basis.  


E. The presence of the Engineer shall not relieve the Contractor of its responsibility to perform the 
Work in accordance with the Contract Documents, nor shall it be construed to relieve the 
Contractor from full responsibility for the means and methods of construction, protection of site 
improvements against damage, and for safety on the construction site. 


F. Beyond those required by this section, the Contractor may conduct additional field and 
laboratory testing or screening tests for its own information at no additional cost to the Owner. 


1.6 SUBMITTALS 


A. General 


1. Unless otherwise specified, the Contractor shall forward submittals to the Architect a 
minimum of fifteen (15) working days prior to any planned work related to the 
Contractor’s submittals. 


2. The time period(s) for submittals are the minimum required to review, comment, and 
respond to the Contractor.  The Architect and/or Engineer may require resubmission(s) 
for various reasons.  The Contractor is responsible for scheduling specified submittals 
and resubmittals so as to prevent delays in the work. 


3. The Contractor’s submittals shall be reviewed and accepted by the Engineer prior to 
conducting any work. 


4. Acceptance of the Contractor's submittals by the Engineer does not relieve the 
Contractor of the responsibility for the adequacy, safety, and performance of the Work. 


B. Submit the following:  


1. Location and details of anticipated on-site or imported off-site material stockpiles. 
2. Contractor shall not import any material to the site unless accepted in advance by the 


Engineer.   
3. Imported Fill Materials: For each type of imported Fill material to be utilized, the 


Contractor shall deliver to the Engineer's office for review:     


a. two representative 50-lb bag samples from each borrow source or supplier from 
the   actual material proposed for use on the project;  


b. laboratory analytical testing results representative of the bag samples submitted to 
the Engineer – see below for testing requirements; and 


c. With each submitted sample the Contractor must provide the following 
documentation: 


1) Location of borrow source site, including name of the owner or facility name 
with contact phone number, street address, city, and state. 


2) Present and past usage of the source site and material. 
3) All existing report(s) associated with an assessment of the source site as 


relates to the presence of oil or hazardous materials. 


4. Quality Testing of Off-Site Imported Fill Materials:   
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a. Chemical testing is not required for Imported Aggregate materials from customarily 
utilized commercial borrow sources and hard, intact, naturally-occurring mineral 
materials provided as building materials (eg; Crushed Stone, Dense Graded 
Crushed Stone, Sand Bedding, Stone Dust). 


b. All other materials, including Imported Fill but not limited to: Common Fill, Gravel, 
Gravel Borrow, Granular Fill, Topsoil, Loam, Compost, Impervious Fill, 
Landscaping Soils and amendments, and any other material proposed for use by 
the Contractor – will be required to have representative analytical test results as 
part of their submittal in advance of bringing the material on-site and its proposed 
use.  


c. A summary of required testing is provided below in Table 1: Analytical Testing 
Provided by the Contractor.    


d. The data shall be for samples obtained, transported, and tested in a manner 
acceptable to the Engineer shall be taken from and be representative of the actual 
volume of materials proposed for use on the project, and the testing shall be within 
the 30-days prior to making the submittal.  The cost of any required sampling, 
testing, any retesting, and reporting shall be borne by the Contractor. The 
Engineer will review the data and determine its acceptability for use on site.   


e. Samples of each material shall be submitted to a MassDEP-certified laboratory. All 
sampling of soils for chemical testing shall be performed by a person experienced 
in sample collection and either:   


1) A Professional Engineer or Licensed Site Professional registered in the 
Commonwealth of Massachusetts 


2) An authorized representative of the one of the persons listed above.   


5. Sequence of Submittals, Testing, and Approval for Use of Imported Fill:  As outlined 
below:  


a. The Contractor must provide representative analytical testing in accordance with 
this specification for all Imported Fill proposed for use.   


b. The Engineer will review these results in comparison to MIT’s Imported Fill Criteria, 
and will also evaluate whether the Imported Fill will may be exposed at ground 
surface.  


c. If the proposed material conforms to the Imported Fill Criteria and complies with 
other specified criteria – the Contractor will be notified in writing that they are 
allowed to import and stockpile.  Otherwise, materials will be rejected for use. 


d. When the Contractor delivers and stockpiles materials at the site, the Contractor 
must provide a Bill-of-Lading for the material complete with date and time of 
loading from the supplying facility, date, and time of deliver to site, name of 
transporter, and weight of material delivered to the site.   


e. The Engineer will review the materials stockpiled on-site for consistency with the 
physical properties and analytical testing submitted by the Contractor.   


1) If the materials appear consistent with the Contractors submittal, the 
Contractor will be informed in writing that they are authorized to proceed 
with the use of the imported materials.   


2) If the materials appear to differ from the information submitted by the 
Contractor, the Engineer will obtain samples from the stockpile and 
complete analytical or physical testing as deemed necessary by the 
Engineer to confirm if the materials delivered to the site meet the criteria in 
this Section.    


f. If re-testing is completed, the Engineer will review these results in comparison to 
MIT’s Imported Fill Criteria, specification requirements, and the analytical testing 
submitted by the Contractor for that material.    
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g. If the representative analytical test results of the on-site stockpiled material are 
inconsistent with the Contractor-submitted test results for that material and/or do 
not conform to MIT’s Imported Fill Criteria or any other criteria of the specifications, 
the materials will be rejected, and the Contractor must remove them from the site 
at no cost to the Owner. 


h. If the representative analytical test results of the on-site stockpiled material are 
consistent with the Contractor-submitted test results, other criteria of the 
specifications, and conform to MIT’s Imported Fill Criteria, the material will be 
approved for on-site use. 


6. Samples to be submitted and tested for the following parameters: 


a. Total Petroleum Hydrocarbons (EPA Method 9071/418.1) every 250 cy. 
b. Extractable and Volatile Petroleum Hydrocarbons every 250 cy. 
c. Volatile Organic Compounds (EPA Method 8260) every 250 cy. 
d. PCB and Pesticides (EPA Method 8080) every 250 cy. 
e. MCP 14 Metals (EPA Method 6000-7000 series) every 250 cy. 
f. Acid-Base Neutrals (EPA Method 8270) every 250 cy. 
g. TCLP (for a particular parameter) if the measured concentration for that particular 


parameter exceeds twenty times the RCRA Hazardous Waste TCLP Regulatory 
criteria. 


7. Additional material samples and representative analytical test results may be requested 
throughout the course of the Work, in the same frequency as listed above, to evaluate 
and document the consistency of the source or process, at no additional cost to the 
Owner.   If the properties of the material and/or representative analytical test results are 
inconsistent with the previously submitted test results for that material, inconsistent with 
the physical properties of the previously submitted materials, and/or do not conform to 
MIT’s Imported Fill Criteria, they will be rejected. 


8. Soil Volumes - The Contractor shall estimate and submit to the Engineer the i] total 
excavation volume of soil from the Work outlined on the Drawings and ii] total off-site 
volume of materials needed for Imported Fill to backfill excavations, provide raise in 
grade, backfill trenches, complete landscaping, and make the work complete based on 
the details shown on the Drawings. 


MIT Imported Fill Criteria - In order for MIT to approve and accept Imported Fill for use, 
analytical test results for Imported Fill must be less than their corresponding MCP RCS-1 
Reportable Concentrations, MCP Method 1 S-1/GW-2 and GW-3 numerical soil standards, 
and/or MassDEP background concentrations for natural soils as presented in MassDEP’s 
Technical Update “Background Levels of Polycyclic Aromatic Hydrocarbons and Metals in 
Soil” dated May 23, 2002.  These criteria are in accordance with MassDEP guidance 
including anti-degradation provisions outlined at 310 CMR 40.0032(3) and the Similar Soils 
Provision Guidance, Policy WSC #13-500. For compounds with no RCS-1 values, provided 
there is no reason to believe such     compounds would be present in the soil, the test results 
must be less than the laboratory reporting limits for those analytes as     established by MCP 
Compendium of Analytical Methods. 


   
 TABLE 1: ANALYTICAL TESTING PROVIDED BY THE CONTRACTOR 
 


Material Description 
Chemical Testing  


Required By Contractor 
As Part of Submittal 


Chemical Testing 
Not Required by 


Contractor 
Common Fill X  
Gravel X  
Gravel Borrow X  
Granular Fill X  
Topsoil, Loam, Planting Soils, and Planting X  
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Material Description 
Chemical Testing  


Required By Contractor 
As Part of Submittal 


Chemical Testing 
Not Required by 


Contractor 
Soil Components  
Compost X  
Playground Sand X  
Impervious Fill X  
Drainage Fill  X 
Sand/Sand Bedding  X 
Gravel Structural Fill  X 
Crushed Stone  X 
Dense Graded Crushed Stone  X 
Gravel Borrow from Commercial Source  X 


PART 2 - Not Applicable 


PART 3 - not applicable 


PART 4 - MEASUREMENT AND PAYMENT 


4.1 GENERAL 


A. No separate measurement or payment will be made for excavation, on-site handling, temporary 
storage, reuse, segregation, screening, off-site stockpiling, returning the soil to the site for 
reuse, representative analytical testing, reporting, preparing submittals, backfilling, soil 
management, stockpiling, equipment, or other associated items or activities considered 
incidental to the conduct of the Work.   


B. As part of their bid, the Contractor shall estimate the total excavation volume of soil from the 
Work outlined on the Drawings and estimate the total off-site volume of materials needed for 
Imported Fill to backfill excavations, provide raise in grade, backfill trenches, complete 
landscaping, and make the work complete based on the details shown on the Drawings.  


C.  Costs provided by the Contractor shall include all costs for submittals (including required 
analytical testing), transporting, handling, stockpiling, off-site disposal (if required), coordinating 
with the Engineer, preparing and providing required documentation (from supplying facilities), 
and other incidental work to excavated soils, import soils, and manage materials on the site. 


D. The Contractor shall improve or remove and replace Work not in conformance with the specified 
requirements, or which becomes disturbed or unsuitable.  All costs related to laboratory testing 
of nonconforming Work or materials shall be back-charged to the Contractor. 


4.2 PAYMENT 


A. Work of this Section will not be measured and will be paid for as part of the Base Contract Price 
and Unit Prices, and will include all labor, equipment, and incidentals required to complete all 
import of materials; submittals, analytical testing, recordkeeping, or other associated items or 
work necessary to the conduct the Work of this Section. 
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 TABLE 4.1:  ESTIMATED OVERALL QUANTITIES: 
 


Material Type Estimated Volume (cy)/ 
Weight (tons) 


Total Estimated Excavation Volume1 (A)  
Total Estimated Excavated Materials to be Reused2 (B)  
Total Estimated to be Imported for Backfill3 (C)  
Total Estimated Backfill4 (D=B+C)   
Total Estimated Materials requiring Off-site Disposal5 (E = A-D)  
 
Notes and Assumptions: 
1. Quantity A: Total quantity of material Contractor estimates to be removed within the limit of 


the work, including but not limited to: surface asphalt, sidewalks, curbs, soil, buried rubble, 
foundation walls, and utility structures. 


2. Quantity B: Quantity of the soil the Contractor estimates can be reused with the excavation 
assuming that all excavated materials are geotechnically and environmentally suitable. 


3. Quantity C: Total quantity Contractor estimates for importing material from off-site borrow 
source, including but not limited to: select backfill, bedding material, and subbase material.  
Note that on-site excavated material may be reused as bedding material or subbase 
material if the on-site material meets the gradation requirements or can be processed to 
meet specified gradation requirements. 


4. Quantity D: Total quantity Contractor estimates will be needed as backfill (includes 
imported and on-site material to be reused). 


5. Quantity E: Total quantity Contractor estimates will require off-site disposal.   
6. When converting from cubic yards to tons, Contractor shall assume that 1 cy equals 


approximately 1.7 tons. 


END OF SECTION 
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SECTION 015640 


MIT TEMPORARY TREE AND SOIL PROTECTION 


PART 1 - GENERAL 


1.1 GENERAL PROVISIONS 


A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within 
DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of 
the Specifications. 


B. Examine all Drawings and all Sections of the Specifications for requirements and provisions 
affecting the Work of this Section. 


1.2 DESCRIPTION OF WORK 


A. Protection of existing trees, plants, and soil from damage as a result of the Contractor's 
operations including, but not limited to: 


1. Tree and soils protection fencing. 
2. Critical root zone protection. 
3. Pre-construction root invigoration and deep root watering by certified arborist 
4. Fertilization of preserved trees. 


B. Contractor is directed to prevent construction activities from occurring on soil to the greatest 
extent possible and redirect them to paved areas.  Where construction activities must take place 
on soils, those activities shall be constrained within the limits reviewed with the Owner and 
Architect. 


C. Much of the work required under this Section will be performed by a Certified Arborist. This 
Arborist will be approved by the Owner and paid for by the Contractor. 


1.3 DEFINITIONS 


A. Certified Arborist:  An individual engaged in the profession of arboriculture who, through 
experience, education and related training, possesses the competence to provide for, or 
supervise the management of, trees and other woody ornamentals, approved by the Owner, 
and hired by the Contractor, with a minimum five years experience, who has successfully 
completed a certification program equal to the Massachussetts Certified Arborist (MCA) 
program/examination sponsored by the Massachusetts Arborists Association, 8-D Pleasant 
Street, South Natick, MA 01760; (508) 653-3320; FAX:  (508) 653-4112; E-mail:  
MaarbAssn@aol.com. 


B. Critical Root Zone (CRZ):  The minimum volume of roots necessary for maintenance of tree 
health and stability, typically determined by measuring the tree diameter 4.5 ft. above grade and 
multiplying by 12 in., a minimum radius of 10’ from the trunk, or at the tree's dripline, whichever 
is farthest from the trunk, or as otherwise indicated on the Drawings, or established in the field. 
CRZ will be determined/established on a case by case basis by the Arborist and approval by the 
Architect. 


C. Compacted Soil:  A high density soil lacking structure and porosity characterized by restricted 
water infiltration and percolation (drainage), and limited root penetration. 
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D. Dripline:  An imaginary line defined by the branch spread; the farthest extension of the tree 
branches. 


E. Owner:  An MIT Landscape Architect, and/or MIT Grounds Supervisor. 


1.4 SUBMITTALS 


A. Prepare and submit a “Logistics Plan for Tree and Soil Protection”, indicating the extent of tree 
and soils protection fencing required, and areas where soil compaction prevention measures 
shall be implemented.  Show all areas of proposed staging, vehicle or equipment access, 
trenching, excavating, or other disturbance to soils. 


1. Proposed plan will be reviewed and approval by the Owner. No work of this Section shall 
commence prior to approval. 


B. Proposed methods, materials, and schedule for effecting tree and soil protection within the limits 
indicated on the Logistics Plan for Tree and Soil Protection. 


C. Mitigation or preventative maintenance operations such as root pruning and tree fertilization 
shall be submitted by Certified Arborist for Owner’s approval. 


D. Product samples for review and approval by the Owner. 


1. Submit 1.0 lb. sample of wood chips. 
2. Submit 1.0 lb. sample of crushed stone. 


1.5 MODIFICATIONS TO TREE AND SOIL PROTECTION PLAN 


A. Modifications deemed necessary by the Contractor to the approved Logistics Plan for Tree and 
Soil Protection shall be submitted to the Architect and Owner for review and approval prior to 
implementing any changes to tree and soil protection areas, materials and methods. All 
modifications shall be submitted by Contractor in written form, approved by the Owner and 
signed by all parties. 


1.6 PRECONSTRUCTION CONFERENCE 


A. Pre-Construction Conference:  Prior to implementing tree and soil protection measures, conduct 
meeting with Owner and Architect to verify and review the following: 


1. Project requirements for tree and soil protection measures as set out in Contract 
Documents. 


2. Manufacturer's product data including application instructions. 
3. Limits where tree protection measures shall be implemented. 
4. Limits where soil protection measures shall be implemented. 
5. Areas of proposed staging, vehicle or equipment access, trenching, excavating, or other 


disturbance to soils. 


1.7 QUALITY ASSURANCE 


A. All tree work shall be performed by a professional Certified Arborist. 


B. Mitigation or preventative maintenance operations such as root pruning and tree fertilization 
shall be performed in accordance with ANSI A300 Tree Management standards specification 
writing guidelines. 
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1.8 DAMAGE PENALTIES 


A. Damages to trees and shrubs during construction activities will be assessed by the Architect, in 
accordance with the Council of Tree and Landscape Appraiser 9th Edition Guide for Plant 
Appraisal. 


B. If any trees or shrubs designated to be saved are damaged and replacement is required, a 
number and diameter of trees or shrubs of the same species and variety, as specified by the 
Owner and Architect, shall be furnished and planted by the Contractor.  The total inch diameter 
of the replacement trees or shrubs shall equal the diameter of the tree or shrub to be replaced. 


PART 2 - PRODUCTS 


2.1 TREE AND SOIL PROTECTION FENCING AND SIGNAGE 


A. Tree and soil protection fencing shall be the following: 


1. Galvanized chain link fencing, 6 ft. high. 
2. Fabric shall be a good commercial quality of steel wire of 2 in. mesh and 11 gage. 
3. Fittings shall be malleable iron casting, wrought iron forgings, or pressed steel and 


provided with pin connections.  Equipment shall be designed to carry 100% overload. 
4. Piping shall be steel conforming to ASTM A 120 except that pipe shall be unthreaded and 


untested for water pressure. 


B. Stakes for fencing shall be 9 ft. galvanized steel posts. Fence panels shall be clamped and 
bolted. 


C. For fencing within the drip line of trees, surface mounted post anchors may be acceptable. 
Review with Architect and Owner and obtain written approval prior to installing. Post installation 
shall not damage tree root systems. 


D. Unless otherwise indicated, warning signs will be provided by the Owner. 


E. If signs are not provided by the Owner, then provide signs conforming to the following 
requirements: 


1. A warning sign shall be displayed on the street side of the fence. The size of the sign 
must be no less than 8.5 x 11 inches. The sign must clearly state in bold red lettering:  
“Tree and Soil Protection Zone”. The sign shall clearly list the name and current contact 
information of the project owner or authorized representative. 


2.2 SOILS AND CRITICAL ROOT ZONE PROTECTION 


A. To prevent soil compaction within this protected zone, there should be no nonessential activity. 
Construction backfill material, construction stockpiles of material, and utility structures should 
not be stored (or construction equipment parked) in or around the bases of existing trees or 
within the protected zones. 


B. Soils and root zone protection shall include one of the following materials on an as needed 
basis, subject to review and approval by the Owner and Architect during the course of 
construction, incidental to an unforseen need for construction access. 


1. Road Mats:  Critical root zones shall be protected with AlturnaMats, 1/2" thick recycled 
polyethylene mats capable of supporting vehicles and equipment weighing up to 60 tons, 
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manufactured by AlturnaMats, Inc., 701 E. Spring Street, Mailbox #9, Titusville, PA 
16354 • Phone:  888.544.6287 • Fax:  866-723-2903 , or approved equal. 


2. Steel Plates:  ! in. thick steel plates shall be placed on top of wooden cribbing to allow 
for air and gass exchange in soils. 


3. Crushed Stone:  shall be an angular, washed, durable, dense graded 3/4". crushed 
stone, crushed and screened through a 3/4" square screen. Following the crushing and 
screening of the crushed stone, it shall be cleaned extensively to ensure that it is free 
from stone dust and other residues. 


4. Aged Wood Chips:  shall be a 100% wood and bark chips free from dye, debris and 
stones, shredded and stockpiled no less than six  months and no more than two years 
before use.  


2.3 ROOT PRUNING MATERIALS 


A. Root pruning materials will be determined and applied by a Certified Arborist. 


PART 3 - EXECUTION 


3.1 FIELD VERIFICATION 


A. If Logistics Plan for Tree and Soil Protection is required, conduct the following: 


1. Flag trees to be preserved in accordance with approved Logistics Plan for Tree and Soil 
Protection. 


2. Flag trees to be removed in accordance with approved Logistics Plan for Tree and Soil 
Protection. 


3. Stake out extents of construction disturbance for review and approval by Owner and 
Architect, in accordance with approved Logistics Plan for Tree and Soil Protection. 


B. If no Logistics Plan for Tree and Soil Protection is required, conduct field verification in 
accordance with methods agreed upon during Preconstruction Conference. 


3.2 INSTALLATION OF FENCING AND SIGNAGE 


A. Prior to start of demolition work and clearing and grubbing operations, tree and soil protection 
fencing shall be installed in accordance with the following: 


1. Fencing shall be installed at the tree and soil protection areas indicated on the Drawings 
and approved submittals. 


2. Fencing shall be installed on a tree by tree basis, beyond the drip line of trees to be 
protected, unless otherwise approved by the Owner and Architect.  


B. Tree protection fencing to be installed over tunnels, vaults or other underground structures or 
utilities with less than 30 in. of cover shall be installed using surface anchors. No poles or 
stakes shall be driven into the ground at these locations. 


C. Tree and soil protection signage shall be installed on fencing at locations indicated on the 
Drawings or determined in the field by the Owner. 


3.3 CRITICAL ROOT ZONE IMPACTS 


A. Unless otherwise directed by the Certified Arborist, trees impacted shall have a minimum of a 
six (6) inch layer of mulch placed and maintained over the critical root zone and the undisturbed 
area within the dripline.   
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1. Immediate pruning and fertilization shall occur per the pruning and fertilization sections of 
this specification.  


2. Provide water in a slow drip manner to impacted trees as approved by the Architect and 
Owner. 


3. Provide water to apply equivalent to 1 inch once per week to deeply soak in over the area 
within the dripline of the tree during periods of hot, dry weather.  


4. Spray tree crowns periodically to reduce dust accumulation on the leaves.  


B. No disturbance shall occur closer to the tree than inside the radius of the CRZ or within ten (10) 
feet of the tree, whichever is greater, and not without approval by the Architect and Owner. 


C. Trimming of roots shall be performed by Certified Arborist. 


3.4 PROTECTION FOR EXISTING TREES AND SOIL TO BE PRESERVED 


A. All trees and soil to be preserved on the property shall be protected against damage from 
construction operations.   


1. Includes associated understory. 


B. Only those trees located within the limits of improvements to be constructed as indicated, shall 
be removed.  


1. All trees to remain shall be flagged for review after the location of improvements to be 
constructed are staked in the field.   


2. Any tree to be removed shall be reviewed by the Owner and Architect for approval prior 
to removal. 


3. Obtain approval of installation of tree barricade fencing from Owner and Architect prior to 
the initiation of any removal of vegetation and construction.  


C. Erect fencing prior to beginning any clearing, demolition or construction activity, and unless 
otherwise instructed, maintain in place until construction is completed. 


1. Obtain approval of installation of tree barricade fencing from Architect and Owner prior to 
the initiation of any removal of vegetation and construction.  


2. Tree and soil protection barricade shall be erected at the edge of the dripline where 
possible; in extreme circumstances and with the approval of the Architect and Owner, 
fencing may be located at the edge of the critical root zone. 


a. For trees 10 inch caliper and less, the minimum distance the barrier shall be 
erected is ten (10) feet from the trunk of tree or clump of trees.  


3. Trees immediately adjacent to or within 25 ft. of any construction activities shall be 
protected by barricade fencing; subject to approval of the Architect and Owner.  


4. The tree and soil protection barricade shall be placed before any excavating, trenching or 
grading is begun and maintained in repair for the duration of the construction work unless 
otherwise directed in writing by the Architect and Owner.  


5. No material shall be stored or construction operation shall be carried on within the tree 
and soil protection barricade. 


6. Tree and soil protection barricades shall remain in place until all work is completed and 
removal is permitted by the Architect and Owner. 


D. Protect trees that are to remain, whether within barricade fencing or not, from the following 
(Refer to EXCAVATING AROUND TREES paragraph for additional information): 
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1. Compaction of soils by equipment or material storage; construction materials shall not be 
stored within the CRZ. 


2. The proposed finished grade within the critical root zone of any preserved tree shall not 
be raised or lowered more than one and one half (1-1/2) inches. No soils within the CRZ 
shall be raised or lowered without prior on-site approval from the Owner. Review 
proposed grade with Architect prior to commencing work.  


a. Retaining methods can be used to protect and/or provide lateral support to the 
area outside the critical root zone. 


3. Trunk damage by moving equipment, material storage, nailing or bolting. 
4. Girdling or abrading by tying ropes or guy wires to the tree trunk or large branches. 
5. Poisoning by pouring solvents, gas, paint, chemical solutions applied in masonry 


washing, etc., on or around tree soils and roots. 
6. Drought from failure to water or by cutting or changing normal drainage patterns past 


roots, or disconnection, breakage or shut off of existing irrigation system.  Contractor 
shall provide means as necessary to ensure adequate watering and positive drainage. 


7. Changes of soil pH factor by disposal of lime base materials such as concrete, plaster, 
lime treatment at pavement subgrade, etc.  When installing concrete adjacent to the root 
zone of a tree, use a minimum 6 mil.  plastic vapor barrier behind the concrete to prohibit 
leaching of lime into the soil. 


8. Do not cut roots 3/4" in diameter or over without approval of the Owner.  All excavation 
and earthwork within the CRZ of trees shall be done by hand or as directed.  


9. Protect all existing trees near areas to be stabilized from underground contaminations by 
placing a 6 mil. Plastic film barrier along exposed vertical cut extending a minimum 12" 
into undisturbed subgrade below depth of stabilization. 


10. No vehicular traffic shall occur within the drip line of any tree or in protected soil zones; 
including parking of vehicles. 


11. No soil shall be spread, spoiled or otherwise disposed of under any tree within the CRZ. 


E. Any damage done to existing tree crowns or root systems shall be repaired by the Certified 
Arborist to the satisfaction of the Owner and Architect.   


1. Broken branches shall be pruned in accordance with industry standards.   
2. Roots shall be exposed and cut cleanly with an airspade or other means approved by the 


Architect.   


F. Damages to trees caused through negligence of Contractor or his employees will be assessed 
as described in Paragraph 1.10. 


3.5 CAVATING AROUND TREES 


A. Excavate within the dripline of trees only where required and when absolutely necessary and 
with prior written approval from the Owner and Architect.   


1. Any excavation within the CRZ of trees shall be under the direction of the Certified 
Arborist.   


2. A Certified Arborist shall be at site prior to and for periodic observation while excavation 
is occurring within the CRZ.   


3. Air spade operations of all removals within the CRZ are by Certified Arborist as directed 
by the Owner and Architect.  


4. Refer to CRITICAL ROOT ZONE (CRZ). 


B. When excavating for new construction is required within the CRZ, air spade and hand excavate 
to minimize damage to root systems.   
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1. Air spade operations shall be performed by Certified Arborist. 
2. Use narrow tine spading forks and comb soil to expose roots.   
3. Relocate roots back into backfill areas wherever possible.   
4. If large main lateral roots are encountered, expose beyond excavation limits as required 


to bend and relocate without breaking. 
5. If root relocation is not practical, clean cut roots using sharp hand saw approximately 


three (3) inches back from new construction. 


C. Where existing grade is above new finish grade, carefully excavate within the dripline to the new 
finish grade.   


1. Carefully hand excavate an additional six (6) inches below the finish grade.   
2. Use narrow tine spading forks to comb the soil to expose the roots, and prune the 


exposed root structure as recommended by the Arborist.     
3. Keep the exposed roots damp. 
4. Treat the cut roots as specified and as recommended by the Certified Arborist.   
5. After pruning and treatment of the root structure is complete, backfill to finish grade with 


eight (8) inches of approved plant mix, or structural soil.   


D. Where noted on plan, use airspade to expose roots for required cutting to accomodate 
hardscape elements. Landscape Architect to verify all cuts prior to proceeding. 


E. Temporarily support and protect roots against damage until permanently relocated and covered 
with recommended landscape material. 


3.6 ROOT PRUNING 


A. Where construction will occur within drip line of existing trees designated to remain, roots shall 
be pruned in accordance with ANSI A300.   


B. All root pruning shall be done by Certified Arborist only. Trenching, vibrating plow, and stump 
grinding are NOT suitable means for root pruning. 


C. Roots greater than 1 in. diameter shall be pruned by means of a hand saw, or other approved 
means. 


D. Install root protection measures as prescribed by Certified Arborist. 


3.7 CROWN PRUNING 


A. Pruning of tree crowns shall not be permitted. 


3.8 FERTILIZATION OF PRESERVED TREES 


A. All existing trees to be preserved, and impacted by construction activities taking place within the 
dripline, including but not limited to trenching and grading, shall be fertilized as determined by a 
soils analysis report.   


B. Subsurface deep root fertilization of the existing trees to be impacted by construction shall be 
accomplished in accordance with the following specifications and performed by Certified 
Arborist under direction from the Owner: 


1. Fertilization shall be completed prior to construction of permanent improvements adjacent 
to all trees including site fill or paving including trenching operations. 







MIT STANDARD SPECIFICATIONS Issued 2022 


MIT TEMPORARY TREE AND SOIL PROTECTION 015640 - 8 


2. Liquid tree fertilizer applied with a standard hydraulic sprayer at a pressure of 100 to 200 
psi shall be injected in slightly slanted holes approximately 6 to 8 inches in depth. 


3. Concentration of suspension to be forty (40) pounds of fertilizer for trees in each 100 
gallons of water.  Application rate:  six (6) pounds of actual nitrogen per 1,000 square feet 
of area under drip-line. 


4. Holes are to be made in concentric circles and 3' on center around the tree with the last 
ring located at the dripline of the foliage of the trees. 


5. Area beneath the dripline of the trees is to be well watered after the fertilization is placed. 


3.9 CLEANUP 


A. Wood and debris shall become property of the Contractor and shall be removed from the site.  
Cost of disposal shall be paid by Contractor. 


B. If acceptable to Owner, wood from tree removal and pruning activities can be double 
shredded/grinded and used on site as mulch at locations approved by the Owner. 


3.10 REMOVAL OF PROTECTION AND SIGNAGE 


A. All protection measures shall remain in place throughout the construction period.  Remove 
protection devices only after written permission has been granted by the Architect. 


B. Signage shall be removed and returned to the Owner. 


END OF SECTION 
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1.  023000 - SUBSURFACE INVESTIGATION  


1.1 Geotechnical Information 


MIT maintains a database of subsurface conditions.  Contact the MIT Project Manager for a list 
of available information for the project site.   


1.2 Information not Guaranteed 


Information provided by MIT relating to subsurface conditions and existing utilities and 
structures is from sources presently available.  Such information is furnished only for the 
information and convenience of the design team, and the accuracy or completeness of this 
information is not guaranteed.   


1.3 Prior to Excavation 


No excavation may begin without notification to the MIT Project Manager.   


1.4 Geotechnical Monitoring 


Excavation adjacent to historic structures at MIT requires geotechnical monitoring.  The 
geotechnical engineer on the design team is required to establish a program for geotechnical 
monitoring and reporting throughout construction operations.   


 


2.  024100 - DEMOLITION  


2.1 Selective Demolition 


Refer to Thematic Folder T19 - Sustainability for additional requirements for construction waste 
management and disposal. 


Selective Demolition includes the following:  


1. Selective demolition of exterior facade, structures, and components designated to be 
removed. 


2. Selective demolition of interior partitions, systems, and building components designated 
to be removed. 


3. Protection of portions of building adjacent to or affected by selective demolition. 
4. Removal of abandoned utilities and wiring systems. 
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5. Notification to Owner of schedule of shut off of utilities which serve occupied spaces. 
6. Pollution control during selective demolition, including noise control. 
7. Removal and legal disposal of materials. 
8. Savage of items based on project requirements. 


 
Carpet Waste Diversion:  MIT participates in the Mohawk ReCover Program, which offers the 
opportunity to recycle new and old carpet domestically. They will take any type of carpet, 
regardless of manufacturer, handle containers and coordinate shipping.  


1. Contact Mohawk at 1-877-373-2925 or email us at reclaim@mohawkind.com. 
2. Get an all-inclusive quote within 24-48 hours and we handle all the logistics. 
3. Our network of carpet recyclers will handle all aspects of your carpet recycling. 


2.2 Site Demolition 


Refer to Thematic Folder T19 - Sustainability for additional requirements for construction waste 
management and disposal. 


Site Demolition includes the following:  


1. Demolition of designated site improvements including paving, curbing, site walls, and 
utility structures. 


2. Demolition of below grade foundations and site improvements to depth to avoid conflict 
with new construction or site work. 


3. Removal of hollow items or items which could collapse. 
4. Protection of site work and adjacent structures. 
5. Disconnection, capping, and removal of utilities. 
6. Pollution control during selective demolition, including noise control. 
7. Removal and legal disposal of materials. 
8. Savage of items based on project requirements. 
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1.  033000 - CAST-IN-PLACE CONCRETE 


1.1 Project Includes 


Cast-in-place concrete, reinforcing and accessories.  For exterior cast-in-place concrete the MIT 
Campus Standard is a broom finish with control joints saw-cut (not troweled).  Exposed 
aggregate finish may only be used for repairs to match an existing field, or in Killian Court in 
consultation with OCP. 


1.2 Quality Assurance 


Standards:  


1. 780 CMR, Massachusetts State Building Code, Eighth Edition. 
2. ACI 301, Specifications for Structural Concrete for Buildings. 
3. ACI 117, Specifications for Tolerances for Concrete Construction and Materials. 
4. ACI 318, Building Code Requirements for Structural Concrete. 
5. CRSI Manual of Standard Practice.  


Testing:  Employ an independent testing agency acceptable to Owner to design concrete mixes 
and to perform material evaluation tests. Provide 7- and 28-day cylinder tests. Comply with 
ASTM C143, C173, C31 and C39. 


Mock-Ups: Provide mock-up as required to demonstrate quality of workmanship. 


Floor Flatness and Levelness Tolerances: 


1. Subfloors Under Materials Such as Concrete Toppings, Ceramic Tile, and Sand Bed 
Terrazzo: ACI 302.1R and ASTM E 1155, floor flatness (Ff) of 15, floor levelness (Fl) of 
13. 


2. Subfloors Under Materials Such As Vinyl Tile, Epoxy Toppings, Paint, and Carpet: ACI 
302.1R and ASTM E 1155, floor flatness (Ff) of 20, floor levelness (Fl) of 17.  


Comply with ACI 301. Calcium chloride admixtures are not permitted.  


Tolerances:  ACI 117. 


1.3 Products 


Design Mix:  ASTM C 94, 3500 psi min. typical, 28 day compressive strength. 


Formwork:  Plywood or metal panel formwork sufficient for structural and visual requirements. 
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Reinforcing Materials: 


1. Reinforcing Bars:  ASTM A 615, Grade 60, galvanized. 
2. Steel Wire:  ASTM A 82, galvanized. 
3. Steel Wire Fabric:  ASTM A 185, welded, plain, galvanized. 


Concrete Materials:   


1. Standard Cement:  Portland cement, ASTM C 150, Type I. 
2. Aggregates:  ASTM C 33. 
3. Water: ASTM C 94, potable. 


Admixtures: 


1. Air-Entraining Admixture:  ASTM C260. 
2. Concrete Admixtures:  Containing less than 0.1 percent chloride ions. 


Waterstops:  Rubber, PVC or self expanding butyl/bentonite waterstops. 


Underslab Vapor Retarder:  ASTM D 4397, polyethylene sheet, 10 mils. 


Liquid Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, dissipating. 


Slab Finishes: 


1. Scratch: For surfaces to receive mortar setting beds or cementitious flooring materials. 
2. Trowel: Hard, smooth, uniform surface for areas to receive resilient flooring, carpet, or 


other thin finish material. 
3. Broom: After trowel finishing, roughen surface by fine brooming perpendicular to traffic 


direction for exposed exterior walks, steps and ramps. 
4. Non-Slip Aggregate: After trowel finishing, uniformly trowel 25-lbs./100 square feet of 


damp non-slip aggregate into surface. Cure, then rub lightly to expose aggregate. Use for 
interior exposed concrete stairs and ramps. 


5. Exposed Aggregate: Use chemical retarder or tamp aggregate into wet concrete and 
expose by brushing with water.  


6. Hardener/Densifier Finish: For exposed interior concrete floors. Follow manufacturer's 
directions. 
 


2.  034500 - ARCHITECTURAL PRECAST CONCRETE 


2.1 Project Includes 


Architectural precast concrete panels and shapes. 
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2.2 Sustainable Design 


Provide Architectural precast concrete with the following sustainable design features: 


1. Recycled content. 
2. Regional materials. 


2.3 Quality Assurance 


Standards:  


1. ACI 318, Building Code Requirements for Reinforced Concrete. 
2. CRSI Manual of Standard Practice. 
3. PCI MNL 117, Manual for Quality Control for Plants and Production of Architectural 


Precast Concrete Products.  


Testing:  Independent testing laboratory. 


Fabrication and Erection Tolerance Limits:  PCI MNL 117. 


2.4 Products 


Design Mix:  5000 psi (34 MPa), 28 day compressive strength, 4 to 6 percent total air content. 


Formwork:  Plywood or metal panel formwork sufficient for structural and visual requirements. 


Reinforcing Materials: 


1. Reinforcing Bars:  ASTM A615, Grade 60, deformed. 
2. Steel Wire:  ASTM A82. 
3. Steel Wire Fabric:  ASTM A185, welded. 


Concrete Materials:   


1. Standard Gray Cement:  Portland cement, ASTM C150, Type I or Type III. 
2. Fine Aggregate for Facing Mixes:  ASTM C33. 
3. Coarse Aggregate for Facing Mix:  ASTM C33. 
4. Pigments:  Nonfading lime resistant pigments. 


Concrete Admixtures:   


1. Containing less than 0.1 percent chloride ions. 
2. Connection Materials:  Steel plates and finishes, galvanized. 
3. Color and Finish:  Buff limestone color, light sandblast finish. 
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3.  034900 - GLASS FIBER-REINFORCED CONCRETE 


3.1 Project Includes 


Glass-fiber-reinforced concrete units. 


3.2 Quality Assurance 


Comply with PCI MNL 130. 


3.3 Products 


Factory-formed portland cement, glass fiber, sand and admixtures complying with PCI MNL 130. 


 
4.  035400 - CONCRETE FLOOR TOPPING 


4.1 Project Includes 


Concrete floor topping at floors requiring slope. 


Gypsum topping is not acceptable where concrete floor topping is indicated. 


4.2 Products 


Concrete Floor Topping: Cement based underlayment / topping. 


 
5.  035410 - GYPSUM CEMENT UNDERLAYMENT 


5.1 Project Includes 


Self-leveling gypsum-cement based floor underlayment. 


5.2 Products 


Gypsum-Cement Floor Underlayment: 


1. Type:  Gypsum-cement-based, self-leveling underlayment: 


2. Compressive Strength:  Not less than 2000 psi at 28 days when tested according to 
ASTM C472. 


END OF DOCUMENT 
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1.  040120 - MASONRY AND STONE RESTORATION 


AND CLEANING 


1.1 Project Includes 


Masonry and Stone Restoration may include the following: 


1. Repointing mortar joints. 
2. Repair of damaged clay masonry. 
3. Repair of damaged stone masonry. 
4. Re-anchoring veneer.  


Masonry and Stone Cleaning may include the following: 


1. Removal of plant growth. 
2. Washing and cleaning exposed masonry surfaces. 


1.2 Quality Assurance 


Existing Masonry and Stone:  MIT maintains a database of existing masonry types and sources.  
Request information from the MIT Project Manager. 


Specialist:  Historic Building Restoration Specialist is required.  


Materials:  Cleaning materials acceptable to environmental agencies and authorities having 
jurisdiction. 


Protection:  Protect contractor employees, general public, adjacent building materials, and 
surroundings from damage. 


Field Constructed Mock Up:  Each type of cleaning, repointing, and repair. 


1.3 Products 


Face Brick:  Match existing or new as applicable.  Reuse salvaged bricks where available. 


Stone:  Match existing or new as applicable.  Reuse salvaged stone where available. 


Repointing Mortar:  Match existing with strength suitable for project conditions. 


1. Portland Cement:  ASTM C150, Type I, non-staining type. 
2. Hydrated Lime:  ASTM C207, Type S. 
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3. Aggregate for Mortar (Sand):  ASTM C144. 
4. Colored Mortar Aggregate:  Colored sand. 
5. Colored Mortar Pigment: Stable, nonfading, alkali-resistant oxide pigments. 
6. Aggregate for Grout:  ASTM C404. 
7. Water. 


Patching Materials:  Compatible with existing materials; visual matching. 


1. Composite patching mortars. 
2. Cementitious and epoxy injection grout for cracked stone units. 


Epoxy adhesives. 


Ties and Anchors:  Stainless steel, Type 304 or 316. 


Cleaning Materials: 


1. Water and steam. 
2. Chemical cleaner. 


 


2.  042000 - UNIT MASONRY 


2.1 Project Includes 


Unit masonry may include the following: 


1. Brick veneer cavity walls on metal stud and concrete masonry unit partitions. 
2. Concrete masonry bearing and non-bearing partitions. 
3. Remodeling of existing masonry partitions 


2.2 Sustainable Design 


Provide unit masonry with the following sustainable design features: 


1. Recycled content: CMU and metal accessories. 
2. Regional materials: Brick and CMU. 


2.3 Quality Assurance 


Existing Masonry:  MIT maintains a database of existing masonry types and sources.  Request 
information from the MIT Project Manager. 


Procedures for Historic Buildings at MIT:  MIT maintains a database of drawings and 
specifications for project procedures. Request information from the MIT Project Manager. 
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Fire Performance for Fire-Rated Assemblies:  ASTM E 119.  


 


2.4 Products 


Face Brick: 


1. Grade: ASTM C216, Grade SW, severe weathering type areas subject to freeze thaw. 
2. Type:  ASTM C216, Type FBS, for general exposed use. 
3. Special Shapes:  As required by building configuration. 
4. Bond Pattern:  Running bond. 


Concrete Masonry Units (CMU):   


1. Type:  ASTM C90, 1500 f'm compressive strength, normal weight. 
2. Size:  Face dimension of 7-5/8 inches high by 15-5/8 inches long by width required for 


application. 
3. Concrete Building Brick:  ASTM C55. 
4. Special Shapes:  As required by building configuration. 
5. Bond Pattern:  Running bond. 


Mortar and Grout:   


1. Mortar Mix:  ASTM C270, Type N. 
2. Mortar Materials:  Portland cement, ASTM C150, Type I or II. 
3. Mortar Aggregate:  Natural color, ASTM C144. 


Joint Reinforcing:  Welded wire with deformed side rods. 


1. Steel Wire:  9 gage galvanized steel. 
2. Type:  Galvanized ladder or truss type. 


Ties and Anchors:   


1. Anchor Bolts:  ASTM A 307, Grade A, galvanized. 
 


3.  044300 - STONE MASONRY 


3.1 Project Includes 


Stone masonry may include the following: 


1. Exterior stone wall panels. 
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2. Exterior stone base.  
3. Exterior stone stair treads and risers 


3.2 Sustainable Design 


Provide stone masonry with the following sustainable design features: 


1. Recycled content: Metal accessories. 
2. Regional materials: Stone. 


3.3 Quality Assurance 


Existing Stone:  MIT maintains a database of existing masonry types and sources.  Request 
information from the MIT Project Manager. 


Procedures for Historic Buildings at MIT:  MIT maintains a database of drawings and 
specifications for project procedures.  Request information from the MIT Project Manager. 


3.4 Products 


Granite:  Type is to be determined by project with DoF/OCP review.  Finish varies depending on 
use. 


Unit Pavers:  For exterior flatwork refer to the Division 32 Appendix for the MIT Campus 
Standard Unit Pavers. 


Joints:  Mortar only. 


Accessories: Stainless steel anchors, fasteners, flashings. 
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1.  051200 - STRUCTURAL STEEL FRAMING 


1.1 Project Includes 


Structural steel assemblies and accessories. 


1.2 Sustainable Design 


Provide structural steel framing with the following sustainable design features: 


1. Recycled content. 
2. Regional materials. 


1.3 Quality Assurance 


Standards: 


1. 780 CMR, Massachusetts State Building Code, Eighth Edition. 
2. AISC Code of Standard Practice for Steel Buildings and Bridges, and applicable 


regulations. 
3. AISC Specification for Load and Resistance Factor Design for Structural Steel Buildings 
4. AWS D1.1, Structural Welding Code. 


Architecturally Exposed Structural Steel:  Comply with fabrication requirements, including 
tolerance limits, and installation tolerances of the AISC Code of Standard Practice for Steel 
Buildings and Bridges for structural steel identified as architecturally exposed structural steel. 


Employ a registered engineer to check elevations and plumb and level tolerances; certify that 
installed work is within AISC Standards. MIT may engage testing/inspection agency to inspect 
welded and bolted connections. 


1.4 Products 


Structural Steel Shapes: ASTM A992, unless indicated otherwise below. 


Structural Steel Plates, and Bars: ASTM A36. 


Structural Steel Hollow Structural Sections (HSS): ASTM A500, Grade B, 46 ksi. 


Cold-Formed Steel Tubing: ASTM A500, Grade B. 


Hot-Formed Steel Tubing: ASTM A501. 
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Steel Pipe: ASTM A53, Type E or S, Grade B; or ASTM A501. 


Steel Castings: ASTM A27, Grade 65-35. 


Headed Stud-Type Shear Connectors: ASTM A108, Grade 1015 or 1020. 


Anchor Bolts: ASTM F1554, unless indicated otherwise on plans. 


Unfinished Threaded Fasteners: ASTM A307, Grade A. 


High-Strength Threaded Fasteners: ASTM A325N or ASTM A490N, as applicable. 


Direct Tension Indicators: ASTM A959. 


Electrodes for Welding: E70XX. 


Structural Steel Primer Paint: SSPC - Paint 13, compatible with topcoats. 


Structural Steel Finish Coating:  As selected by the Architect from manufacturer’s full range.  


Cement Grout: Portland cement, sand. 


Metallic Shrinkage-Resistant Grout: Premixed ferrous aggregate grouting compound ASTM 
C1107. 


Nonmetallic Shrinkage-Resistant Grout: Premixed nonmetallic grouting compound, ASTM 
C1107. 


 


2.  053100 - METAL DECKING 


2.1 Project Includes 


Metal decking may include the following: 


1. Steel roof deck. 
2. Acoustical steel roof deck.  
3. Steel floor deck.  
4. Composite steel floor deck.  
5. Composite cellular metal floor deck with electrical distribution  


2.2 Sustainable Design 


Provide metal decking with the following sustainable design features: 


1. Recycled content. 
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2. Regional materials. 


2.3 Quality Assurance 


Metal decking for steel deck roofs hall be FM Approved and installed according to the RoofNav 
assembly appropriate for the needed, wind, hail and interior and exterior fire ratings. 


Standards:  


1. 780 CMR, Massachusetts State Building Code, Eighth Edition. 
2. AISI Specification for the Design of Cold-Formed Steel Structural Members. 
3. SDI Design Manual for Composite Decks, Form Decks, and Roof Decks. 
4. AWS D1.3, Structural Welding Code – Sheet Steel. 


2.4 Products 


Steel Type: Steel for painted metal deck, ASTM A1008; steel for galvanized metal deck, ASTM 
A653 Grade 40 minimum, 18GA min, G90 coating. 


Steel Shapes: ASTM A36. 


Headed Stud Type Shear Connectors: ASTM A108, Grade 1015 or 1020. 


Sheet Metal Accessories: Galvanized per ASTM A653, G60 coating, commercial quality. 


Galvanizing: ASTM A653, G90. 


Galvanizing Repair: ASTM A780. 


 


3.  054000 - COLD-FORMED METAL FRAMING 


3.1 Project Includes 


Cold-formed metal framing may include the following: 


1. Cold-formed metal framing for support of exterior walls. 
2. Cold-formed metal framing for support of interior demising partitions. 


3.2 Sustainable Design 


Provide cold-formed metal framing with the following sustainable design features: 


1. Recycled content. 
2. Regional materials. 
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3.3 Quality Assurance 


Standards:  AISI, Specification for Design of Cold Formed Steel Structural Members. 


Deflection Criteria:  L/600 for masonry; L/360 for metal panels and siding. 


Fabrication Tolerances:  1/8 inch in 10 feet. 


Erection Tolerances:  1/16 inch. 


Engineering:  Systems engineered and stamped by contractor’s professional engineer. 


3.4 Products 


Cold-Formed Metal Framing Materials: 


1. Wall Framing:  C shaped load bearing steel studs. 
2. Units 16 gage (0.0598 inch):  ASTM A446, yield point 50,000 psi. 
3. Finish:  Galvanized, ASTM A525, G90. 


Cold-Formed Metal Framing Accessories: 


1. Supplementary framing. 
2. Bracing, bridging, and solid blocking. 
3. Web stiffeners. 
4. Deflection track and vertical side clips. 
5. Reinforcement plates. 
6. Anchors, clips, and fasteners. 
7. Screw strips. 


 


4.  055000 - METAL FABRICATIONS 


4.1 Project Includes 


Miscellaneous Metal Fabrications may include the following: 


1. Ladders. 
2. Galvanized steel lintels at exterior; primed steel at interior. 
3. Galvanized steel loading dock edge angles. 
4. Bollards, concrete filled galvanized steel at exterior, shop primed steel at interior. 
5. Galvanized steel areaway bar gratings and support frames. 
6. Miscellaneous metal framing and supports for overhead doors and grilles. 
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7. Miscellaneous metal framing and supports for ceiling hung toilet partitions. 
8. Miscellaneous metal framing and supports for operable partitions. 
9. Miscellaneous metal framing and supports for elevators. 
10. Miscellaneous metal framing and supports for mechanical, electrical and audiovisual 


equipment. 
11. Roof davits for window washing equipment. 


Metal Stairs may include the following: 


1. Galvanized steel exterior steel stairs, with concrete filled pans. 
2. Shop-primed interior steel stairs, with concrete filled pans. 


Metal Railings may include the following: 


1. Galvanized exterior steel railings, handrails, and guardrails. 
2. Decorative interior stainless steel and glass railings, handrails, and guardrails. 
3. Shop-primed interior steel railings, handrails, and guardrails. 


Metal Gratings may include the following: 


1. Galvanized exterior steel bar gratings and supports at areaways. 


Decorative Metal Fabrications may include the following: 


1. Stainless steel fabrications, satin finish typical. 


MIT Main Group Buildings:  Exterior Handrails shall be as follows.  Refer also to the railing 
details in Division 32. 


1. Bronze handrails with oil-rubbed bronze finish, top rail Julius Blum Profile 4539.  Sleeve 
mounted with high-density grout. 


4.2 Sustainable Design 


Provide metal fabrications with the following sustainable design features: 


1. Recycled content. 
2. Regional materials. 
3. Low VOC adhesives and sealants.  
4. Low VOC paints and coatings.  


4.3 Quality Assurance 


Handrail and Railing Structural Performance:  ASTM E985. 
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Accessibility Requirements:   


1. Americans with Disabilities Act Accessibility Guidelines (ADAAG).  
2. Massachusetts Architectural Access Board (MAAB). 
3. Local regulations. 


4.4 Products 


Ferrous Materials: 


1. Steel Plates, Shapes, and Bars:  ASTM A36 (ASTM A36M). 
2. Cold-Formed Steel Tubing:  ASTM A500. 
3. Hot-Formed Steel Tubing:  ASTM A501. 
4. Steel Pipe:  ASTM A53, standard weight. 


a. Railings:  Schedule 40. 
b. Bollards:  Schedule 80. 


5. Stainless-Steel: 


a. Sheet, Strip, Plate, and Flat Bars:  ASTM A666. 
b. Bars and Shapes:  ASTM A276. 
c. Types: Type 304 at interior, Type 316L at exterior. 


6. Fasteners:  Plated fasteners, ASTM B633, zinc-coated. 
7. Welding Rods and Bare Electrodes:  AWS specifications. 
8. Zinc-Coating:  Hot-dip galvanized coating for materials in exterior assemblies or exterior 


walls. 


Non-Ferrous Materials: 


1. Aluminum Extrusions and Bars:  ASTM B221. 
2. Aluminum Plate and Sheet:  ASTM B209. 


Auxiliary Materials: 


1. Nonshrink Nonmetallic Grout:  CE CRD-C621. 
2. Grout:  Factory-packaged, nonshrink, nonmetallic, ASTM C1107. 
3. Exterior/Interior Anchoring Cement:  Erosion-resistant hydraulic expansion cement. 
4. Galvanizing Repair Paint:  SSPC - Paint 20. 
5. Bituminous Paint:  SSPC - Paint 12. 
6. Fasteners:  Corrosion-resistant, suitable for use. 
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Finishes: Unless otherwise indicated, provide the following: 


1. Steel:  Shop primed, color and sheen as selected by the Architect. 
2. Stainless Steel:  AISI No. 4. 
3. Aluminum:  Mill finish. 


END OF DOCUMENT 
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1.  061000 - ROUGH CARPENTRY 


1.1 Project Includes 


Rough carpentry may include the following: 


1. Wood grounds, nailers, and blocking. 
2. Wood furring. 
3. Backing panels at utility closets. 


1.2 Sustainable Design 


Provide rough carpentry with the following sustainable design features: 


1. Recycled content. 
2. FSC certified wood. 
3. Low VOC adhesives and sealants. 
4. No added urea-formaldehyde. 


1.3 Quality Assurance 


Rough carpentry nailers for roofing shall comply with the securement guidelines in FM Data 
Sheet 1-49, Perimeter Flashing. 


Standards: 


1. Lumber Standards and Grade Stamps:  PS 20, American Softwood Lumber Standard and 
inspection agency grade stamps. 


2. Construction Panel Standards:  PS 1, U.S. Product Standard for Construction and 
Industrial Plywood; APA PRP 108. 


3. Preservative Treatment:  AWPA C2 for lumber and AWPA C9 for plywood; waterborne 
pressure treatment. 


4. Fire Retardant Treatment:  AWPA C20 for lumber and AWPA C27 for plywood; 
noncorrosive type. 


1.4 Products 


Miscellaneous Lumber: 


1. Moisture Content:  19 percent. 
2. Grade:  Standard grade light framing. 







MIT Design Standards 2022 | Division 06 — Wood, Plastics & Composites Page 3 of 6 
 


 


Construction Panels: 


1. Plywood Backing Panels:  APA C D Plugged Exposure 1 with exterior glue, fire 
retardant treated. 


Auxiliary Materials: 


1. Framing Anchors and Fasteners:  Non corrosive, suitable for load and exposure. 
 


2.  061600 - SHEATHING 


2.1 Project Includes 


Exterior sheathing over metal studs at designated exterior wall assemblies. 


2.2 Sustainable Design 


Provide sheathing with the following sustainable design features: 


1. Recycled content, plywood. 
2. FSC certified wood. 


2.3 Products 


Glass-Mat Gypsum Sheathing Board:  Non-combustible, ASTM C1177. 


1. Thickness:  5/8 inch. 


Plywood Sheathing: 


1. Wall Sheathing:  APA Structural Grade, C-D Plugged Exterior with exterior glue, fire 
retardant treated. 


2. Thickness:  5/8 inch. 


Auxiliary Materials: 


1. Fasteners:  Non corrosive, suitable for load and exposure. 


 


3.  062010 - EXTERIOR FINISH CARPENTRY 


3.1 Project Includes 


Exterior standing and running trim and rails. 
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3.2 Sustainable Design 


Provide exterior finish carpentry with the following sustainable design features: 


1. Recycled content, plywood. 
2. FSC certified wood. 


3.3 Quality Assurance 


Preservative Treatment:  Non-pressure method, exterior type, NWWDA I.S. 4. 


Fire Retardant Treatment:  AWPA C20 for lumber and AWPA C27 for plywood; non corrosive 
exterior type. 


Synthetic Trim:  Not acceptable. 


3.4 Products 


Exterior Standing and Running Trim and Rails: 


1. Wood Species: Western Red Cedar, clear vertical grain; or match existing as indicated. 


Auxiliary Materials: 


1. Nails:  Stainless steel or hot dip galvanized siding nails. 
2. Screws and Anchors:  Noncorrosive, type required for secure anchorage. 


 


4.  064020 - INTERIOR ARCHITECTURAL 


WOODWORK 


4.1 Project Includes 


Interior architectural woodwork may include the following: 


1. Interior standing and running trim and rails, including wood handrails at stairs. 
2. Wood casework. 
3. Plastic laminate casework. 
4. Plastic laminate countertops. 
5. Solid surfacing countertops and window sills. 
6. Wood paneling and trim. 
7. Shelving. 
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4.2 Sustainable Design 


Provide interior architectural woodwork with the following sustainable design features: 


1. Recycled content. 
2. FSC certified wood. 
3. Low VOC adhesives and sealants. 
4. Low VOC paints and coatings. 
5. No added urea-formaldehyde.  


4.3 Quality Assurance 


Standards:   


1. Architectural Woodwork Institute (AWI) "Architectural Woodwork Quality Standards" 
Premium Grade.  


4.4 Products 


Casework for Residences:  Refer also to Thematic Folder T15 - Residences, Par. 3.3. 


Main Group Buildings Wood Species: 


 Grade:  AWI Custom Grade. 


 Veneer and Solids:  Select White Maple, Quarter Sawn, Grade AA. 


 Veneer and Solids:  American Black Cherry (Prunus serotina), Quarter sawn, Grade AA. 


Wood Species and Cuts for Transparent Finish:  Match building standard where applicable, select 
for new applications. 


Wood Species and Cuts for Opaque Finish:  


 Poplar or any closed grain hardwood. 


Plastic Laminate:   


 High pressure decorative laminate, NEMA LD 3. 


Panel Cores:   


 Plywood, particleboard or medium density fiberboard (MDF). 


Sold Surfacing:  


 Synthetic surfacing or quartz agglomerate.  
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Countertops: 


1. Plastic laminate clad plywood cores. 
2. Solid surfacing materials. 
3. Countertop support brackets. 


Shelving:   


1. Plastic laminate clad plywood cores. 
2. Adjustable standards and brackets. 


Casework Hardware and Auxiliary Materials: 


1. Hardware Standard:  ANSI/BHMA A156.9. 
2. Hardware Finish and Base Metal:  Satin stainless steel. 
3. Adhesives and metal fasteners. 


Factory Finishing:  AWS premium grade finishes. 


 


END OF DOCUMENT 
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1.  071000 - WATERPROOFING 


1.1 Project Includes 


Waterproofing may include the following: 


1. Sheet membrane waterproofing applied to foundation walls and footings. 
2. Metal oxide waterproofing on interior side of concrete floors and walls at elevator pits 


and sump pits. 


1.2 Quality Assurance 


Field Quality Testing: Flood testing horizontal applications. 


1.3 Products 


Sheet Waterproofing: Self adhering rubberized asphalt and polyethylene sheet membrane, 56 mils 
thick, tensile strength 250 psi. 


Metal Oxide Waterproofing:  Pulverized iron and a chemical oxidizing agent to cause the iron 
particles to rust and grow in size in the presence of water for negative side waterproofing. 


Accessories:  Primer, drainage board and protection course. 


 


2.  071100 - DAMPROOFING 


2.1 Project Includes 


Bituminous dampproofing applied to foundation and site walls not requiring waterproofing. 


2.2 Products 


Cold-Applied, Emulsified-Asphalt Dampproofing, Brush and Spray Coats:  ASTM D1227, Type 
III, Class 1. 


Accessories:  Primers, patching compound and protection course. 
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3.  072100 - THERMAL INSULATION 


3.1 Project Includes 


Thermal insulation may include: 


1. Rigid insulation at foundation walls, under slabs on grade. 
2. Mineral wool board at exterior walls. 
3. Spray foam insulation at precast panels. 
4. Glass-fiber batts or blankets at exterior walls. 
5. Spray foam insulation. 


3.2 Sustainable Design 


Provide thermal insulation with the following sustainable design features: 


1. Recycled content. 


3.3 Quality Assurance 


R-Values:  Comply with applicable local requirements, but not less than R-19 at exterior walls 
and R-30 at roof. 


Field Quality Testing:  Infrared thermographic survey.  


Foam Insulation:  The use of spray applied polyurethane foam insulation for interior building 
application is prohibited. 


3.4 Products 


Extruded polystyrene insulation board, ASTM C578. 


1. R-Value:  R 5.4 per inch. 


Mineral wool board, ASTM C612, Type IVB, 4 pounds per cubic square foot. 


1. R-Value:  R-4.3 per inch. 


Spray polyurethane foam insulation, closed cell type typical. 


1. R-Value:  R-6.2 per inch. 
2. Soy-based foams not acceptable. 


Glass-fiber batts or blankets, ASTM C665, unfaced type. 
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1. R-Value:  R 3.2 per inch. 


Accessories:   


1. Adhesives. 
2. Vapor barriers. 
3. Thermal barriers. 


 


4.  072700 - AIR BARRIERS 


4.1 Project Includes 


Continuous air and vapor barrier membrane over concrete masonry units and gypsum sheathing at 
exterior assemblies. 


4.2 Quality Assurance 


Standards:   


1. NFPA 285 compliant assemblies.  


4.3 Products 


Air and Vapor Barrier Membrane, Fire-Rated Type:  Self-adhering rubberized asphalt and 
polyethylene sheet membrane, 56 mils thick. 


Air Permeance: Not to exceed 0.004 cubic foot per minute per square foot of surface area at 1.57-
pounds per square foot pressure difference when tested to ASTM E2178. 


Vapor Permeance:  0.05 perms maximum when tested to ASTM E96, Water Method. 


Accessories: Silicone strips at seal to penetrations. 


 
5.  073126 - SLATE SHINGLES 


5.1 Project Includes 


Slate shingles for roofing and accessories. 


5.2 Sustainable Design 


Provide slate shingles with the following sustainable design features: 
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1. Regional materials, slate. 


5.3 Quality Assurance 


FM Global:  Projects must comply with FM Global requirements.  Materials must be listed in the 
FM Approval Guide. 


Existing Buildings at MIT:  MIT maintains a database of roofing and warranties for existing 
buildings. Request information from the MIT Project Manager. 


Ice/water shield underlayment should extend throughout as much of the roof area as possible. 


5.4 Products 


Slate Shingles:  ASTM C406, Grade S1. 


Accessories: 


1. Building Felt:  ASTM D226, 30# type. 
2. Underlayment:  Rubberized asphalt ice and water shield. 
3. Snow Guards:  Pad-type aluminum with painted finish. 
4. Slater’s nails. 


 
6.  074200 - METAL WALL PANELS 


6.1 Project Includes 


Metal wall panels, mounting systems and accessories. 


6.2 Sustainable Design 


Provide metal wall panels with the following sustainable design features: 


1. Recycled content. 


6.3 Quality Assurance 


Aluminum-faced or metal-faced composite material panels shall be FM Approved. If no FM 
Approved panels are available, the proposed panels shall have a mineral fiber or similar less-
combustible core, or have passed a large scale fire test such as FM 4880; NFPA 285; or BS 
8414.NFPA 285 compliant assemblies. 


FM Global:  Projects must comply with FM Global requirements.  Materials must be listed in the 
FM Approval Guide. 
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6.4 Products 


Aluminum-Faced Composite Panel Materials Fire-Rated: ASTM B209, 4 mils thick. 


Insulated Metal Wall Panels:  ASTM B209, aluminum sheet on rigid foam core, 3 inches thick. 


1. Attachment System:  Concealed fasteners. 


Corrugated Metal Wall Panels:  ASTM B209, aluminum sheet, 0.040 inch thick. 


1. Attachment System:  Exposed fasteners. 


Steel Framing:  ASTM C645 with ASTM A653 G60 hot-dipped galvanized coating. 


Accessories:  Trims and fasteners. 


Finish:  AAMA 2605, 3-coat metallic fluoropolymer finish, 70 percent resin.  


 
7.  074300 - FIBER-CEMENT WALL PANELS 


7.1 Project Includes 


Fiber-cement wall panels, mounting systems and accessories. 


7.2 Sustainable Design 


Provide fiber-cement wall panels with the following sustainable design features: 


1. Recycled content. 


7.3 Products 


Fiber-Cement Panel Materials: ASTM C1186. 


1. Attachment System:  Rainscreen, concealed fasteners. 


Steel Framing:  ASTM C645 with ASTM A653 G60 hot-dipped galvanized coating. 


Accessories:  Trims and fasteners. 


Finish:  AAMA 2605, 3-coat metallic fluoropolymer finish, 70 percent resin.   


 
8.  075000 - MEMBRANE ROOFING 
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8.1 Project Includes 


Single-ply membrane roofing and roof insulation. 


8.2 Sustainable Design 


Provide membrane roofing with the following sustainable design features: 


1. Roofing: High solar reflectance index (SRI). 
2. Solar ready design and construction. 


8.3 Quality Assurance 


FM Global:  Projects must comply with FM Global requirements.  Materials must be listed in the 
FM Approval Guide and installed according to the RoofNav assembly appropriate for the needed, 
wind, hail and interior and exterior fire ratings. 


FM RoofNav:  Roofing assemblies must be designed based on a specific FM Global RoofNav 
number.  The number must be included in the specifications issued for bidding.   


The installing contractor must provide a completed FM Global Form 2688, Checklist for Roofing 
System, for FM Global review and comment prior to the purchase, delivery or installation of any 
roof materials.  The Form 2688 should include actual building dimensions, a proposed RoofNav 
number, and the proposed brand, thickness, securement type, and securement rate of all proposed 
assembly components. 


If a fully adhered membrane will be installed, the roof covering should pass either visual 
construction observation (VCO) or uplift testing in accordance with Data Sheet 1-52, Field 
Verification of Roof Wind Uplift Resistance, before the installation is considered complete. 


R-Values:  Comply with applicable local requirements, but not less than R-30 at roof. 


Existing Buildings at MIT:  MIT maintains a database of roofing and warranties for existing 
buildings. Request information from the MIT Project Manager.  Predominant manufacturer is 
Sika Sarnafil. 


Product:  Manufacturer’s standard 20 year warranty. 


8.4 Products 


Membrane Roofing: 


1. Membrane:  PVC 60 mils min. thickness, white color. 
2. Type:  Fully adhered or mechanically fastened. 


Accessories: 
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1. Vapor Barrier:  Reinforced polyethylene. 
2. Insulation:  Extruded polystyrene, tapered and cricketed. 
3. Protection Board Over Insulation:  Glass-mat cementitious sheathing. 
4. Walkway pads. 
5. Exterior Pavers:  Precast concrete.   


 
9.  076100 - SHEET METAL ROOFING 


9.1 Project Includes 


Custom fabricated sheet metal roofing. 


9.2 Sustainable Design 


Provide sheet metal roofing with the following sustainable design features: 


1. Recycled content, metals. 


9.3 Quality Assurance 


Standards: SMACNA Architectural Sheet Metal Manual. 


FM Global:  Projects must comply with FM Global requirements.  Materials must be listed in the 
FM Approval Guide and installed according to the RoofNav assembly appropriate for the needed, 
wind, hail and interior and exterior fire ratings. 


Products:  Manufacturer’s standard 20 year warranty. 


9.4 Products 


Aluminum Sheet:  ASTM B209. 


1. Finish:  AAMA 2605, 3-coat metallic fluoropolymer finish, 70 percent resin.  


Copper Sheet:  ASTM B 370, cold-rolled copper sheet, H00 temper. 


1. Non-Patinated Exposed Finish:  Mill. 


Stainless-Steel Sheet: ASTM A240, Type 304. 


1. Finish:  No. 2D dull, cold rolled. 


Fabrication:  Comply with SMACNA, provide one of the following seam types as indicated.  


1. Standing seam. 
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2. Flat seam. 
3. Batten seam. 


Accessories:   


1. Underlayment, high temperature. 
2. Gutters and downspouts 
3. Snow guards. 
4. Solder, compatible with metal, and flux. 
5. Elastomeric sealants. 
6. Epoxy seam sealer.   


 
 


10.  076200 - SHEET METAL FLASHING AND TRIM 


10.1 Project Includes 


Sheet metal flashing and trim may include the following: 


1. Metal flashing and counterflashing. 
2. Metal copings. 
3. Gutters and downspouts. 
4. Sheet metal accessories. 


10.2 Sustainable Design 


Provide sheet metal flashing and trim with the following sustainable design features: 


1. Recycled content, metals. 


10.3 Quality Assurance 


Standards: SMACNA Architectural Sheet Metal Manual 


FM Global:  Projects must comply with FM Global requirements.  Materials must be listed in the 
FM Approval Guide. 


Product:  Manufacturer’s standard 20 year warranty. 


10.4 Products 


Aluminum Sheet:  ASTM B209. 


1. Finish:  AAMA 2605, 3-coat metallic fluoropolymer finish, 70 percent resin.  
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Copper Sheet:  ASTM B370, cold-rolled copper sheet, H00 temper. 


1. Non-Patinated Exposed Finish:  Mill. 


Stainless-Steel Sheet: ASTM A240, Type 304. 


1. Finish:  No. 2D dull, cold rolled. 


Fabrications:   


1. Metal Copings and Roof Edges:  Aluminum, 0.040 thick, brake-formed. 
2. Roof Drain and Penetration Flashing:  Stainless steel, 0.0187 inch thick. 
3. Through-Wall Flashing:  Stainless steel, 0.0156 inch thick. 
4. Miscellaneous Flashings at Metal Wall Panels: Aluminum, 0.040 thick. 


Accessories:   


1. Solder, compatible with metal, and flux. 
2. Bituminous isolation coating. 
3. Building felts and slip sheets. 
4. Elastomeric sealants. 
5. Epoxy seam sealer. 


11.  077200 - ROOF ACCESSORIES 


11.1 Project Includes 


Roof accessories may include the following: 


1. Roof hatches. 
2. Elevator vents. 


11.2 Products 


Roof Hatches: 


1. Type:  Single leaf, galvanized steel or aluminum, insulated curb. 


Elevator Vents: 


1. Type:  Automatic dampers. 
2. Material:  Extruded aluminum. 


 
12.  078100 - APPLIED FIREPROOFING 
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12.1 Project Includes 


Applied fireproofing may include the following: 


1. Spray applied fireproofing for concealed and exposed locations. 
2. Spray applied intumescent fireproofing for exposed locations. 


12.2 Quality Assurance 


Independent Inspection:  Engage an independent inspector for fireproofing in accordance with the 
Massachusetts State Building Code. 


Fire Performance:  ASTM E119 and local regulations.  


FM Global:  Projects must comply with FM Global requirements.  Materials must be listed in the 
FM Approval Guide. 


12.3 Products 


Concealed Sprayed On Fireproofing: 


1. Type:  Cementitious, 15 pounds per cubic foot dry density, ASTM E605. 


Exposed Fireproofing:   


1. Type:  Intumescent.   
2. Finish Coating:  As selected by the Architect from manufacturer’s full range. 


Accessories: Primers, adhesive, lath, and reinforcing fabric and as recommended by the 
manufacturer. 


 
13.  078400 - FIRESTOPPING 


13.1 Project Includes 


Firestopping may include the following: 


1. Penetrations through fire-resistance-rated floor and roof construction. 
2. Penetrations through fire-resistance-rated walls and partitions. 
3. Penetrations through smoke barriers and construction enclosing compartmentalized areas. 
4. Sealant joints in fire-resistance-rated construction. 
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13.2 Sustainable Design 


Provide firestopping with the following sustainable design features: 


1. Low VOC adhesives and sealants. 
2. No added urea-formaldehyde. 


13.3 Quality Assurance 


Fire Performance:  ASTM E119 and local regulations.  


FM Global:  Projects must comply with FM Global requirements.  Materials must be listed in the 
FM Approval Guide. 


Firestop Contractor:  FM 4991 approved. 


13.4 Products 


Through-Penetration Firestop Systems:  Subject to compliance with requirements, provide one of 
the following: 


1. Endothermic, latex sealant and compounds. 
2. Intumescent latex sealant, putty and wrap strips. 
3. Mortar. 
4. Pillows/bags. 
5. Silicone foams and sealants. 


Fire-Resistive Elastomeric Joint Sealants: 


1. Single-component, neutral-curing, silicone sealant. 
 


14.  079200 - JOINT SEALANTS 


14.1 Project Includes 


Joint sealers at exterior and interior vertical and horizontal joints. 


14.2 Sustainable Design 


Provide joint sealants with the following sustainable design features: 


1. Low VOC adhesives and sealants. 
2. No added urea-formaldehyde. 
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14.3 Quality Assurance 


Field Constructed Mock Ups:  Each joint type.  


14.4 Products 


Silicone Elastomeric Joint Sealants: 


1. Exterior Type and Application:  Multi part nonacid curing silicone sealant, ASTM C920, 
for joints in vertical surfaces, modulus as required for application, exterior use. 


2. Interior Type and Application:  One part mildew resistant silicone sealant, ASTM C920, 
for sanitary applications, interior use. 


Latex Joint Sealants: 


1. Interior Type and Application:  Acrylic emulsion, ASTM C834, for limited movement 
joints in vertical and overhead surfaces, interior use. 


Paving Joint Fillers: 


1. Exterior Type and Application:  Bituminous fiber filler for exterior paving joints. 


Accessories: 


1. Plastic foam joint fillers. 
2. Elastomeric tubing backer rods. 
3. Bond breaker tape. 


 
15.  079500 - EXPANSION CONTROL 


15.1 Project Includes 


Expansion joint cover assemblies at walls and floors. 


15.2 Quality Assurance 


Fire Performance Standards:   


1. ANSI/UL 263. 
2. NFPA 251.  
3. UBC 43-1.  
4. ASTM E119 and ASTM E814 as applicable. 
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15.3 Products 


Assemblies: 


1. Type:  Metal assembly with flat cover plates. 
2. Performance:   Based on building use. 


Expansion Joint Cover Materials: 


1. Stainless Steel:  ASTM A167, Type 304 for plates, sheet, and strips. 
2. Preformed Seals:  ASTM D2000 rubber extrusions. 
3. Elastomeric Sealant:  ASTM C920, Use T. 


Finishes: 


1. Stainless Steel Finish:  AISI No. 2B bright, unpolished. 
 
 
 


END OF DOCUMENT 
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1.  081110 - HOLLOW METAL DOORS AND FRAMES 


1.1 Project Includes 


Hollow metal doors and frames at interior and exterior. 


1.2 Quality Assurance 


General Standards: 


1. ANSI/SDI 100, Recommended Specifications for Standard Steel Doors and Frames. 


Performance Standards: 


1. Fire Rated Assemblies:  NFPA 80, and acceptable testing agency listing. 
2. Thermal Rated Assemblies at Exterior:  ASTM C236 or ASTM C976. 
3. Sound Rated Assemblies at Mechanical Rooms:  ASTM E90, and ASTM E413. 


1.3 Products 


Steel Doors: 


1. Door Type:  Standard steel doors with composite construction. 
2. Interior Doors:  ANSI/SDI 100, Grade II, heavy duty, minimum 16 gage cold rolled steel, 


1-3/4 inches thick, seamless. 
3. Exterior Doors:  ANSI/SDI 100, Grade III, extra heavy duty, minimum 16 gage 


galvanized sheet steel, 1-3/4 inches thick, seamless. 
4. Accessories:  Sightproof stationary louvers and glazing stops. 
5. Finish:  Factory primed and field painted. 


Steel Frames: 


1. Interior Frames:  Welded, 16 gage sheet steel, mitered or coped corners. 
2. Exterior Frames:  Welded, 14 gage galvanized steel, mitered or coped corners. 
3. Accessories:  Door silencers and plaster guards. 
4. Finish:  Factory primed and field painted. 


MIT Main Group Buildings, Steel Doors and Frames: 


1. Interior Doors: 1-3/4 inch thick, flush, heavy duty, 18-gage, minimum 0.042 inch steel 
faces, with a minimum STC rating of 32. 


2. Interior Frames: 16-gage, 0.053 inch thick. 
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3. Exterior Doors:  1-3/4 inches thick, seamless, extra heavy duty, 16-gage, 0.058 inch thick 
A60 galvannealed steel faces, with a minimum core R-value of 6.25, 


4. Exterior Frames: 14-gage, 0.067 inch thick, with an A60 zinc coating. 
 


2.  081210 - INTERIOR METAL FRAMES 


2.1 Project Includes 


Interior glazed aluminum framing system, typically at offices and conference rooms. 


Interior glazed steel frames, typically at Main Building Group. 


2.2 Sustainable Design 


Provide interior aluminum frames with the following sustainable design features: 


1. Recycled content. 
2. Low VOC adhesives and sealants.  


2.3 Products 


Aluminum:  Extruded aluminum, ASTM B221. 


Glass and Glazing:  Tempered glazing typical. 


Finish:  Clear anodized typical. 


Auxiliary Materials: 


1. Door hardware, including silencers. 
2. Glazing stops and sealants. 


NOTE: Door stiles to be 5 inch “rugged rail” on any doors requiring locksets or exit devices. 


MIT Main Group Buildings, Interior Steel Framed Partitions: 


1. Steel Framing:  Hope's 5000 Series and Landmark Series, black powder-coated finish. 
2. Glazing:  5/16 inch laminated glass, frosted or clear interlayer. 
3. Glazing Film:  3M Dusted Crystal. 


3.  081400 - WOOD DOORS 
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3.1 Project Includes 


Wood doors: 


1. Interior flush wood doors. 
2. Interior stile and rail wood doors. 


3.2 Sustainable Design 


Provide wood doors with the following sustainable design features: 


1. Recycled content, wood door cores. 
2. FSC certified wood. 
3. Low VOC adhesives and sealants. 
4. No added urea-formaldehyde. 


3.3 Quality Assurance 


Quality Standards:  NWWDA I.S. 1A, and AWI Architectural Quality Standards. 


Fire Rated Wood Doors:  Meeting ASTM E152 requirements.  


3.4 Products 


Grade:  AWI Custom grade for transparent finish typical. 


Core:  Solid core. 


Thickness:  1-3/4 inch. 


Construction:  5 ply construction with particleboard core. 


Wood Species and Cuts for Transparent Finish:  Match building standard where applicable, select 
for new applications. 


Accessories:  Glazing stops and intumescent seals. 


Hardware:  Factory-fitted. 


Finish:  AWI Premium grade, catalyzed lacquer.  
 
MIT Main Group Buildings, Exterior Monumental Doors: 
 


Door Thickness: 2-3/4 inches.  
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Veneer: African Mahogany (Khaya ivorensis), Plain Sliced, WDMA Industry Standard, “A’ 
Grade veneer minimum 1/50 inch (0.6 mm) thick, mechanically splice species wood, cut 
with book matched grain, end matched transoms. 


 


4.  083110 - ACCESS DOORS AND PANELS 


4.1 Project Includes 


Access doors for walls and ceilings. 


4.2 Products 


Access Doors: 


1. Frames:  16 gage sheet steel with flange suitable for adjacent material. 
2. Doors:  14 gage sheet steel. 
3. Door Type:  Flush panel. 
4. Locking Devices:  Cylinder locks, keyed alike. 


 
5.  083300 - COILING DOORS AND GRILLES 


5.1 Project Includes 


Coiling doors and grilles: 


1. Overhead coiling doors. 
2. Fire shutters.  
3. Overhead coiling counter doors. 
4. Overhead coiling grilles. 


5.2 Products 


Fire Shutters: 


1. Material:  Painted steel. 
2. Operation:  Building fire alarm system and fusible link. 


Interior Overhead Coiling Doors and Counter Doors: 


1. Material:  Painted steel.   
2. Operation:  Electric typical. 
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Interior Overhead Coiling Grilles: 


3. Material:  Aluminum.   
4. Operation:  Electric typical. 


 
6.  083350 - HORIZONTAL SLIDING FIRE DOORS 


6.1 Project Includes 


Horizontal sliding accordion-type fire doors. 


6.2 Products 


Horizontal sliding fire doors: 


1. Type:  Accordion folding. 
2. Material: Painted steel.   
3. Operation: Building fire alarm system and fusible link. 


 
 


7.  083610 - SECTIONAL DOORS 


7.1 Project Includes 


Exterior sectional overhead doors. 


7.2 Products 


Material:  Galvanized steel, flat sections. 


Core: Insulated construction, thermal break. 


Operation:  Motorized. 


Auxiliary Materials:  Tracks, supports, weatherstripping, hardware, and accessories. 


Finish:  Factory finished or factory-primed for site finish.   


 


8.  084110 - ALUMINUM-FRAMED ENTRANCES AND 


STOREFRONTS 
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8.1 Project Includes 


Aluminum-framed entrances and storefronts.  Interior and exterior applications.  


8.2 Sustainable Design 


Provide aluminum-framed entrances and storefronts with the following sustainable design 
features: 


1. Recycled content. 
2. Low VOC adhesives and sealants. 


8.3 Quality Assurance 


Testing:  Entrance and storefront performance in accordance with project specifications. 


Performance Design:  Sill pans and receptors with end dams.  


8.4 Products 


Entrances and Storefront: 


1. Material:  Aluminum, ASTM B209 sheet and ASTM B221 extrusions. 
3. Construction:  Thermal break. 
4. Door Style:  Rugged (five inch wide) stile and rail doors as shown on the Drawings. 
5. Glass and Glazing: Insulated units at exterior, tempered glass as required. 
6. Door Hanging Devices:  Ball-bearing hinges. 
7. Aluminum Finish:  AAMA 2605, 3-coat metallic fluoropolymer finish, 70 percent resin. 


Auxiliary Materials – See Hardware Section 


1. Push/pulls, door stops, overhead holders, and deadlocks. 
2. Weatherstripping and thresholds. 
3. Exit devices. 


 


9.  084226 - ALL-GLASS ENTRANCES 


9.1 Project Includes 


Interior all-glass entrances and sidelites. 
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9.2 Products 


Material:  Tempered glass with polished edges; mandatory film or decal to minimize injury to the 
visually impaired. 


Fittings:  Stainless steel with No. 4 finish typical. 


Hardware:  Closers, push-pull, locks. 


 


10.  084410 - GLAZED ALUMINUM CURTAIN WALLS 


10.1 Project Includes 


Glazed aluminum curtain walls: 


1. Aluminum stick type glazed aluminum curtain wall with interior and exterior exposed 
metal framing.  


2. Structural sealant glazed curtain walls. 


10.2 Sustainable Design 


Provide glazed aluminum curtain walls with the following sustainable design features: 


1. Recycled content. 
2. Low VOC adhesives and sealants. 


10.3 Quality Assurance 


Testing:  Curtain wall performance in accordance with project specifications. 


Performance Design:  Sill pans and receptors with end dams.  


10.4 Products 


Primary Components:  Extruded aluminum framing, internal reinforcement, insulated spandrel 
panels, trim, and filler units, sealants, and gaskets. 


1. Material:  Aluminum, ASTM B209 sheet and ASTM B221 extrusions. 
2. Vents:  Operable vents with screens. 
3. Glazing:  Clear insulating glass with low-e coating and as specified. 
4. Anchors, Clips, and Accessories:  Aluminum, nonmagnetic stainless steel, or galvanized 


steel. 
5. Mullion Caps:  Custom profile. 
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6. Integral Sun Control Fins:  Custom profile where indicated. 


Construction:  Thermal break type. 


Finish:  AAMA 2605, 3-coat fluoropolymer finish, 70 percent resin. 


 


11.  085110 - ALUMINUM WINDOWS 


11.1 Project Includes 


Aluminum windows, factory glazed. 


11.2 Sustainable Design 


Provide aluminum windows with the following sustainable design features: 


1. Recycled content. 
2. Low VOC adhesives and sealants. 


11.3 Quality Assurance 


Testing:  Window performance in accordance with project specifications. 


Procedures for Historic Buildings at MIT:  MIT maintains a database of drawings and 
specifications for project procedures.  Request information from the MIT Project Manager.  


11.4 Products 


Window Operation:  Casement, double-hung and fixed windows; screens at operable units. 


Heavy Commercial grade to AAMA 101. 


Glazing:  Insulating glass 1 inch thick; low-e coating and as specified. 


Construction:  Thermal break type. 


Aluminum Window Members:  Aluminum extrusions. 


Anchors, Clips, and Window Accessories:  Aluminum, nonmagnetic stainless steel, or galvanized 
steel. 


Finish:  AAMA 2605, 3-coat fluoropolymer finish, 70 percent resin. 


MIT Main Group Buildings, Historically-Appropriate Aluminum Windows: 
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1. Type:  Custom-fabricated double-hung counterbalanced aluminum windows by Custom 


Window Division of Wausau and Graham Aluminum Windows.  


2. Color:  Custom formula to match MIT Color No. Devflex 4216 0200 01 (gallon formula: 


BLK 1P25, YOX 2P10, OXR 0P33, GRN 0P4) 


 


12.  085200 - WOOD WINDOWS 


12.1 Project Includes 


Wood windows may include: 


1. Wood windows. 
2. Wood frames for stained glass windows. 
3. Reinstallation of stained glass windows with exterior protective panels. 


12.2 Sustainable Design 


Provide wood windows with the following sustainable design features: 


1. Recycled content. 
2. Low VOC adhesives and sealants. 
3. FSC certified wood.  


12.3 Quality Assurance 


Testing:  Window performance in accordance with project specifications. 


Procedures for Historic Buildings at MIT:  MIT maintains a database of drawings and 
specifications for project procedures.  Request information from the MIT Project Manager.  


12.4 Products 


Window Operation:  Casement, double-hung and fixed windows; screens at operable units. 


Glazing:  Insulating glass 1 inch thick; low-e coating and as specified. 


Construction:  Thermal break type. 


Anchors, Clips, and Window Accessories:  Aluminum, nonmagnetic stainless steel, or galvanized 
steel. 
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Finish:  Manufacturer’s standard high-performance painted finish at exterior; primed for field 
painting at interior.   


 


13.  086300 - METAL FRAMED SKYLIGHTS 


13.1 Project Includes 


Metal framed skylight systems.  


13.2 Sustainable Design 


Provide metal framed skylight systems with the following sustainable design features: 


1. Recycled content. 
2. Low VOC adhesives and sealants. 


13.3 Quality Assurance 


Testing:  Skylight performance in accordance with project specifications. 


13.4 Products 


Metal Framed Skylights: 


1. Type:  Standard cap system, self supporting. 
2. Construction:  Thermal break. 


Sloped Glazing: 


1. Type: Clear insulating glass, laminated inner lite, heat strengthened exterior lite, and low-
e coating. 


2. Sealants:  Silicone. 


Aluminum Finish:  AAMA 2605, 3-coat fluoropolymer finish, 70 percent resin.   


 


14.  087100 - DOOR HARDWARE 


14.1 Project Includes 


Hardware for doors, coordination with final cores and keys to be furnished and installed by MIT. 
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14.2 Quality Assurance 


Accessibility Requirements:   


1. Americans with Disabilities Act Accessibility Guidelines (ADAAG).  
2. Massachusetts Architectural Access Board (MAAB). 
3. Local regulations. 


Hardware for Fire-Rated Openings:  NFPA 80 and local requirements. 


Materials and Application:  ANSI A156 series standards. 


Security:  Coordinate with electronic components and MIT access control system. 


14.3 Products 


Door Hardware:  Campus standard: 


1. Quality Level:  Commercial type – Grade 1. 
2. Hinges:  4-1/2 by 4-1/2 inch, ball bearing hinges.  Use Heavy Weight Hinges on exterior 


applications and openings with leaves in excess of 36 inches in width.  Electric hinges 
shall not be used.  If power or signal transfer is required, use Von Duprin EPT-10; no 
substitutions.  Non-rising pin (NRP) hinges to be used on all exterior openings and all 
outswing access controlled openings. 


3. Exit Devices:  Von Duprin; no substitutions.  99 Series for flush and wide stile doors, 33 
series if narrow stile leaves are approved by MIT, 88 series for historical applications 
only.  Rim exit devices on single leaves shall be basis for design.  If pairs of doors are 
required, surface vertical rod devices - 9927 series shall be used, with top latches only.  
Concealed vertical rod devices are not to be used.  If mullions are to be used, Von Duprin 
KR4954 mullion shall be used.  For access controlled openings, add QEL & RX options.  
Cylinder dogging only on devices where dogging feature is required – no hex key 
dogging. 


4. Closers:  LCN 4040 XP Series, no substitutions.  Closers to be supplied with metal 
covers and sex bolts.  Hold open applications, where required to use H CUSH parallel 
arm configuration, or Spring H-Cush on exterior applications.  Hold open feature shall 
not be used on access controlled openings. 


5. Locksets:  Schlage L9000 mortise locks, no substitutions.  Campus standard is 06 Lever, 
with L escutcheon trim.  For access controlled applications, use L9092 RX & finish per 
project. 


6. Keying:  Removable cores for all exit locksets and exit devices.  FSIC Schlage (JD 
option) for Physical Plant and Education areas, SFIC (BD option) for Resident Life areas. 


7. Automatic Operators:  LCN Senior Swing or Tormax Operators per application 
requirements; no substitutions.  Openings equipped with automatic operators to use 4 
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inch high head jamb sections.  Actuator buttons to be 4-1/2 inch square.  Jamb mounted 
actuators to be used only if wall and area conditions do not permit use of wall mounted 
buttons.  All actuator buttons shall include universal handicap symbol and text.  If RF 
actuator option is required due to mounting and wiring issues, 433 MHz type devices 
shall be used. 


8. Finishes:  626 (US26D) or brushed stainless steel on exposed surfaces typical.  Brass or 
bronze finishes only to be used to match existing building historical conditions for partial 
renovation and repair projects. 


9. Magnetic Locks and Electric Strikes:  Not acceptable for MIT projects without prior 
review and approval by MIT Facilities and Security Departments.  If electric strikes must 
be used, Von Duprin 6000 series, model specific for application; no substitutions. 


10. Power:  For access controlled exit devices and locksets provided by access control 
equipment furnished and installed by MIT approved Access Control Systems Integrators. 


Auxiliary Materials: 


1. Door Trim Units:  Kickplates and related trim.  Kickplates 8 inches high, 2” LDW on 
single leaves, 1” LDW on pairs.  Thresholds – Zero Manufacturing, no substitutions.  
Thermal break thresholds are required on exterior openings.  Smooth top thresholds at all 
openings equipped with automatic door bottoms. 


2. Stops:  Floor stops are MIT standard, wall stops are not to be used.  Kick down door 
stops are not to be used on any opening where ADA accessibility is required. 


3. Overhead Door Holders:  Glynn-Johnson 450 series for medium duty interior, 900 series 
for heavy duty and any exterior applications. For concealed applications, use 100 series. 


4. Flush Bolts and Coordinators for Paired Doors:  Manual or constant latching flush bolts 
only. Automatic flush bolts are not to be used.  Use only flat bar coordinators with filler 
plates to opening size as required. 


5. Weatherstripping and Thresholds for Exterior Doors:  Zero Manufacturing; no 
substitutions.  Profile and type as required for application.  Where door closers or surface 
applied strikes are required, gasket type shall be have solid metal substrate allowing 
closer brackets and strikes to be mounted directly to gasket, or brackets manufactured by 
Zero are to be utilized to allow installation of gasketing with no breaks. 


6. Soundstripping and Gaskets:  Zero Manufacturing; no substitutions, profile and type as 
required for application.  Where door closers or surface applied strikes are required, 
gasket type shall be have solid metal substrate allowing closer brackets and strikes to be 
mounted directly to gasket, or brackets manufactured by Zero are to be utilized to allow 
installation of gasketing with no breaks. 


7. Card Readers:  Provided by MIT approved access control vendors. 


MIT Main Group Building Door Hardware Standards: 


1. Finish:  Antique bronze matching existing. 
2. Butts/Hinges - Stanley, McKinney, Hager. 
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3. Keying and Locksets - Schlage. 
4. Exit Devices - Von Duprin. 
5. Door Closers - LCN. 
6. Pulls, Wall Stops, Floor Stops - Rockwood, Hager, Ives. 
7. Gasketing - NGP, Pemko, Hager. 
8. Handicap Power Operators - Tormax. 


15.  088000 - GLAZING 


15.1 Project Includes 


Glazing may include: 


9. Exterior insulated glass.  
10. Door glazing and interior glazed panels. 
11. Unframed mirrors. 
12. Glazing film. 


15.2 Sustainable Design 


Provide glazing with the following sustainable design features: 


1. Low VOC adhesives and sealants. 


15.3 Quality Assurance 


Field-Constructed Mock-Up:  Each type of glazing. 


Glazing Standards: 


1. Glass Association of North America (GANA) “Glazing Manual.” 
2. SIGMA TM-3000, “Glazing Guidelines for Sealed Insulating Glass Units.” 
3. Safety Glazing:  16 CFR 1201. 
4. Fire Rated Glazing:  NFPA 80, NFPA 252, and NFPA 257. 


Testing:  Glazing performance in accordance with project specifications. 


15.4 Warranty 


Insulated Glass Warranties:  Manufacturer’s 10 year warranty. 


15.5 Products 


Glass: 
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1. Primary Glass Products:  Clear float glass, ASTM C1036. 
2. Heat-Treated Glass Products:  Heat-strengthened, tempered, ASTM C1048. 
3. Laminated Glass Products: ASTM C1172. 
4. Fire Rated Ceramic Glazing: Clear with thickness and fire rating as required. 
5. Mirrors: ASTM C1503, silvering and protective coatings. 
6. Glazing Film:  3M or equal.  Use of partial glazing film is mandatory to prevent injury to 


the visually impaired; typically at all-glass entrances and sidelights.   
7. Glazing Film at MIT Main Group Building: Standard glazing film is 3M Dusted Crystal. 


Glazing: 


1. Elastomeric glazing sealants. 
2. Preformed glazing tapes. 
3. Setting blocks, spacers, and compressible filler rods. 
4. Mirror adhesive and mounting hardware. 


 


16.  089000 - LOUVERS AND VENTS 


16.1 Project Includes 


Fixed metal wall louvers.  


16.2 Sustainable Design 


Provide louvers and vents with the following sustainable design features: 


1. Recycled content. 


16.3 Quality Assurance 


Performance:  Fire, structural, and seismic performance meeting requirements of building code 
and local authorities. 


FM Global:  Projects must comply with FM Global requirements.  Materials must be listed in the 
FM Approval Guide.  


Performance Design:  Sill pans to drain water.  


16.4 Products 


Aluminum Louvers: 
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1. Aluminum Extrusions:  ASTM B221, alloy 6063 T5 or T51. 
2. Blades:  Horizontal drainable blades typical. 
3. Blade Type:  Fixed. 


Accessories:  Bird screens, insect screens, and blank-off panels. 


Aluminum Finish:  AAMA 2605, 3-coat fluoropolymer finish, 70 percent resin.  


 
END OF DOCUMENT 
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1.  092110 - GYPSUM BOARD ASSEMBLIES 


1.1 Project Includes 


Gypsum board (drywall) assemblies may include the following: 


1. Gypsum board for walls and ceilings. 
2. Cementitious backer board for tile. 
3. Steel framing systems to receive gypsum board. 
4. Acoustic insulation in gypsum drywall systems. 
5. Resilient mounting channels. 
6. Installation of access panels in gypsum board assemblies. 


1.2 Sustainable Design 


Provide gypsum board assemblies with the following sustainable design features: 


1. Recycled content. 
2. Regional materials. 
3. Low VOC adhesives and sealants. 
4. No added urea-formaldehyde. 


1.3 Quality Assurance 


Performance:  Fire, structural, and seismic performance meeting requirements of building code 
and local authorities. 


Veneer Plaster:  Not preferred, use by exception only. 


1.4 Products 


Gypsum Board: 


1. Gypsum Wallboard: ASTM C36, fire rated and moisture-resistant types, 5/8 inch typical 
thickness; special types where indicated. 


2. Joint Treatment:  ASTM C475 and ASTM C840, 3 coat system. 
3. Finish:  Level 4 typical; Level 5 at writable wall surfacing and wall coverings. 
4. Installation Standard:  ASTM C840. 


Cementitious Backer Board: ANSI A118.9 and ASTM C1288 or 1325, 5/8 inch typical thickness. 


Trim Accessories: 







MIT Design Standards 2022 | Division 09 — Finishes  Page 4 of 16 
 


 


1. Material: Metal cornerbead, edge trim, and control joints. 
 


Steel Framing for Walls and Partitions: 


1. Steel Studs and Runners:  ASTM C645, 20 gage with manufacturer’s standard corrosion-
resistant coating. 


2. Furring Channels:  ASTM C645, 20 gage with manufacturer’s standard corrosion-
resistant coating. 


3. Auxiliary Framing Components:  Furring brackets, resilient furring channels, Z furring 
members, and non corrosive fasteners. 


4. Installation Standard:  ASTM C754. 


Steel Framing for Suspended and Furred Ceilings: 


1. Furring Channels:  ASTM C645, 20 gage channels with manufacturer’s standard 
corrosion-resistant coating. 


2. Accessories:  Hangers and inserts. 
3. Installation Standard:  ASTM C754. 


Auxiliary Materials: 


1. Concealed acoustical sealant at top and bottom of all partition walls. 
2. Mineral fiber, fire rated sound attenuation blankets. 


 


2.  092120 - GYPSUM BOARD SHAFT WALL 


ASSEMBLIES 


2.1 Project Includes 


Gypsum board shaft wall assemblies. 


2.2 Sustainable Design 


Provide gypsum board shaft wall assemblies with the following sustainable design features: 


1. Recycled content. 
2. Regional materials. 
3. Low VOC adhesives and sealants. 
4. No added urea-formaldehyde. 
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2.3 Quality Assurance 


Performance:  Fire, structural, and seismic performance meeting requirements of building code 
and local authorities. 


2.4 Products 


Cavity Shaft Wall Assemblies: 


1. Shaftwall Board Thickness:  Not less than 3/4 inch. 
2. Studs:  I, C H or double E studs, 20 gauge. 


Gypsum Board Shaft Wall Materials:  Synthetic gypsum board complying with the following: 


Steel Framing:  ASTM C645. 


Gypsum Shaftwall Board:  ASTM C442, Type X. 


Auxiliary Materials: 


1. Cornerbeads, edge trim, and control joints. 
2. Laminating adhesive. 
3. Gypsum board screws, ASTM C1002. 
4. Concealed acoustical sealant. 
5. Mineral fiber sound attenuation blankets. 


 


3.  093000 - TILING 


3.1 Project Includes 


Tiling may include: 


1. Interior floor and wall tile. 
2. Thresholds, edge strips and tile accessories. 
3. Surface preparation. 


3.2 Sustainable Design 


Provide tiling with the following sustainable design features: 


1. Low VOC adhesives and sealants. 
2. Low VOC flooring systems.  
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3.3 Quality Assurance 


Tile Materials:  ANSI 118 series standard specifications. 


Tile Installation:  ANSI 108 series standard specifications and Tile Council of America, 
Handbook for Ceramic Tile Installation. 


Accessibility Requirements:   


1. Americans with Disabilities Act Accessibility Guidelines (ADAAG).  
2. Massachusetts Architectural Access Board (MAAB). 
3. Local regulations. 


Attic Stock:  2 percent of each type installed. 


3.4 Products 


Floor, Wall and Base Tile:  Ceramic and stone tile as applicable. 


Tile Accessories: 


1. Matching trim units. 
2. Metal edge trim and transition strips. 
3. Stone thresholds. 


Setting Materials:  


1. Mortar:  


a. Typical:  Thinset latex portland cement mortar. 
b. Where Required: Mortar set. 


2. Grout: Latex portland cement grout.  Epoxy grout for high-traffic restrooms preferred. 


Crack Suppression Membranes:  For large format tiles. 


Waterproofing Membranes:  At toilet rooms on elevated slabs. 


Refer to thematic folder for Restrooms for additional information.  
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4.  095110 - ACOUSTICAL CEILINGS 


4.1 Project Includes 


Acoustical ceilings may include: 


1. Typical Acoustical Lay In Panel Ceilings: which may including mineral fiber, fiberglass, 
and other standard acoustical ceiling materials.  


2. Project Specific Specialty Ceilings: which may include special shapes, fire rating, vinyl 
facing for labs and clean rooms, and high performance acoustical properties. 


3. Suspension systems and trims. 


4.2 Sustainable Design 


Provide acoustical ceilings with the following sustainable design features: 


1. Recycled content. 
2. Regional materials. 
3. Low VOC adhesives and sealants. 
4. No added urea-formaldehyde. 
5. Asbestos free.  


4.3 Quality Assurance 


Performance:  Fire, structural, and seismic performance meeting requirements of building code 
and local authorities.  Acoustical and cleaning performance based on project requirements. 


Concealed Spline Grids:  Not acceptable. 


Attic Stock:  2 percent of each type installed. 


4.4 Products 


Acoustical Tile Ceilings:   


1. Manufacturers:  Armstrong or USG preferred. 
2. Typical Type:  2 by 2 foot, tegular edge, exposed grid. 
3. Project Specific Types:  As shown on the drawings. 
4. Suspension:  ASTM C635 intermediate duty unless otherwise indicated. 


Auxiliary Materials: 


1. Specialty trims. 
2. Concealed acoustical sealant. 
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5.  096400 - WOOD FLOORING 


5.1 Project Includes 


Wood flooring is not acceptable based on durability.  


 


6.  096500 - RESILIENT FLOORING 


6.1 Project Includes 


Resilient flooring may include: 


1. Resilient flooring. 
2. Resilient wall base. 
3. Resilient stair treads and risers. 
4. Surface preparation including moisture mitigation coating. 


6.2 Sustainable Design 


Provide resilient flooring with the following sustainable design features:  Submit HPD's and 
EPD's. 


1. Recycled content. 
2. Low VOC adhesives and sealants. 
3. Low VOC flooring systems, FloorScore certification. 
4. No added urea-formaldehyde. 
5. Asbestos free.  


6.3 Quality Assurance 


Accessibility Requirements:   


1. Americans with Disabilities Act Accessibility Guidelines (ADAAG).  
2. Massachusetts Architectural Access Board (MAAB). 
3. Local regulations. 


Concrete Substrate Preparation:  ASTM F710. 


1. Moisture Testing: Anhydrous calcium chloride test, ASTM F1869 unless otherwise 
indicated. 
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2. Test concrete for pH and other properties in accordance with the flooring manufacturers 
recommendations. 


Attic Stock:  2 percent of each type installed. 


6.4 Products 


Biobased Tile (BBT):  Non-PVC. 


Vinyl Composition Tile (VCT):  ASTM F1066. 


Luxury Vinyl Tile (LVT):  ASTM F1700. 


Vinyl Sheet Flooring: ASTM F1303 with backing, ASTM F1913 without backing . 


Anti-Static Vinyl Sheet Flooring:  To meet project specific requirements.  


Linoleum Sheet: ASTM F2034; Marmoleum by Forbo, with recycled content. 


Rubber Sheet:  ASTM F1859. 


Stairs:  Rubber treads with abrasive strips. 


Wall Base:  ASTM F1861. 


1. Size: 4 inch high by 1/8 inch thick. 
2. Shapes:  Straight at carpet and coved at resilient flooring and exposed concrete. 


Installation Accessories: 


1. Concrete Slab Primer:  Non-staining type. 
2. Trowelable Underlayments and Patching Compounds:  Latex-modified, portland-cement- 


based formulation. 
3. Adhesives:  Water-resistant, low VOC type. 
4. Edge and transition strips. 


Refer to thematic folder for Classrooms and Lecture Halls for additional information.  


 


7.  096600 - TERRAZZO FLOORING 


7.1 Project Includes 


Terrazzo flooring may include: 


1. Modifications to existing terrazzo flooring systems. 
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2. New terrazzo at high traffic common areas only. 
3. Surface preparation including moisture mitigation coating. 


7.2 Sustainable Design 


Provide terrazzo flooring with the following sustainable design features: 


1. Recycled content. 
2. Low VOC adhesives and sealants. 
3. No added urea-formaldehyde. 


7.3 Quality Assurance 


Standards:  National Terrazzo and Mosaic Association (NTMA).  


Accessibility Requirements:   


1. Americans with Disabilities Act Accessibility Guidelines (ADAAG).  
2. Massachusetts Architectural Access Board (MAAB). 
3. Local regulations. 


Concrete Substrate Preparation:  ASTM F710. 


3. Moisture Testing: Anhydrous calcium chloride test, ASTM F1869 unless otherwise 
indicated. 


4. Test concrete for pH and other properties in accordance with the flooring manufacturers 
recommendations. 


7.4 Products 


Materials:  Comply with NTMA standards. 


Mix:  Comply with NTMA standards. 


Thickness:  3/8 inch. 


Integral Coved Base:  4 inch high or as required to match the historic base. 


Installation Accessories: 


1. Trowelable underlayments and patching compounds. 
2. Divider and control joint strips. 


MIT Main Group Buildings Standard: 


1. Terroxy Resin Systems as distributed by Terrazzo & Marble Supply Co. 
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8.  096710 - RESINOUS FLOORING 


8.1 Project Includes 


Resinous flooring may include: 


1. Resinous flooring systems. 
2. Surface preparation including moisture mitigation coating. 


8.2 Sustainable Design 


Provide resinous flooring with the following sustainable design features: 


1. Recycled content. 
2. Low VOC adhesives and sealants. 
3. No added urea-formaldehyde. 


8.3 Quality Assurance 


Accessibility Requirements:   


1. Americans with Disabilities Act Accessibility Guidelines (ADAAG).  
2. Massachusetts Architectural Access Board (MAAB). 
3. Local regulations. 


Concrete Substrate Preparation:  ASTM F710. 


1. Moisture Testing: Anhydrous calcium chloride test, ASTM F1869 unless otherwise 
indicated. 


2. Test concrete for pH and other properties in accordance with the flooring manufacturers 
recommendations. 


8.4 Products 


Description:  Troweled urethane mortar, decorative quartz broadcast, and clear epoxy or urethane 
sealer; Tnemec 241 and 256 MVT.  System shall provide moisture control at 99% RH. 


Thickness:  3/16 inch typical. 


Integral Coved Base: 4 inches high. 


Refer to thematic folder for Classrooms and Lecture Halls for additional information.  
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9.  096800 - CARPETING 


9.1 Project Includes 


Carpeting may include: 


1. Tile carpeting. 
2. Sheet carpeting. 
3. Surface preparation including moisture mitigation coating. 


9.2 Sustainable Design 


Carpet Waste Diversion:  MIT participates in the Mohawk ReCover Program, which offers the 
opportunity to recycle new and old carpet domestically. They will take any type of carpet, 
regardless of manufacturer, handle containers and coordinate shipping.  


1. Contact Mohawk at 1-877-373-2925 or email us at reclaim@mohawkind.com. 
2. Get an all-inclusive quote within 24-48 hours and we handle all the logistics. 
3. Our network of carpet recyclers will handle all aspects of your carpet recycling. 


Provide carpeting with the following sustainable design features: 


1. Recycled content. 
2. Low VOC adhesives and sealants. 
3. Low VOC flooring systems to Carpet and Rug Institute (CRI) Green Label Plus 


a. Carpet products may not include SBR backings. 


9.3 Quality Assurance 


Accessibility Requirements:   


1. Americans with Disabilities Act Accessibility Guidelines (ADAAG).  
2. Massachusetts Architectural Access Board (MAAB). 
3. Local regulations. 


Performance:  Fire performance meeting requirements of building code and local authorities. 


Concrete Substrate Preparation:  ASTM F710. 


1. Moisture Testing: Anhydrous calcium chloride test, ASTM F1869 unless otherwise 
indicated. 


2. Test concrete for pH and other properties in accordance with the flooring manufacturers 
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recommendations. 


Attic Stock:  2 percent of each type installed. 


9.4 Products 


Carpet and Carpet Tile:  Mohawk, MIT preferred manufacturer. 


Auxiliary Materials: 


1. Edge guards. 
2. Low VOC adhesives, cements and fasteners for direct glue-down installation. 


 


10.  097200 - WALL COVERING 


10.1 Project Includes 


Wall covering may include: 


1. Wall covering. 
2. Surface preparation. 


10.2 Sustainable Design 


Provide wall coverings with the following sustainable design features: 


1. Low VOC adhesives and sealants. 
2. Low VOC paint / primers. 


10.3 Quality Assurance 


Performance:  Fire performance meeting requirements of building code and local authorities. 


Passing Boston Fire Department Test:  BFD IX-1. 


Attic Stock:  2 percent of each type installed. 


10.4 Products 


Wall-Covering Standard:  Provide mildew-resistant strippable wall coverings that comply with 
ASTM F793 for Category V, Type II, Commercial Serviceability products. 


Accessories: 
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1. Adhesive: Mildew-resistant, strippable, recommended by wall covering manufacturer. 
2. Primer/Sealer:  Mildew resistant. 
3. Wall Liner:  Nonwoven, synthetic underlayment and adhesive as recommended by wall-


covering manufacturer. 
 


11.  098430 - SOUND-ABSORBING PANELS 


11.1 Project Includes 


Back-mounted acoustical wall panels.  


11.2 Quality Assurance 


Acoustical Performance: based on project requirements 


Fire Performance: meeting requirements of building code and local authorities  


Passing Boston Fire Department Test:  BFD IX-1. 


11.3 Products 


Back-Mounted, Edge-Reinforced Acoustical Wall Panels with Glass-Fiber Board Core: 


1. Facing Material:  Fabric from same dye lot; color and pattern. 
2. Back-Mounting Devices:  Concealed on backside of panel, as recommended by the 


manufacturer to support weight of panel. 


Refer to thematic folder for Classrooms and Lecture Halls for additional information.  


 


12.  099000 - PAINTING AND COATING 


12.1 Project Includes 


Painting and coating may include: 


1. Painting and surface preparation for interior unfinished surfaces as scheduled. 
2. Painting and surface preparation for exterior unfinished surfaces as scheduled. 
3. Field painting and surface preparation of exposed mechanical and electrical piping, 


conduit, ductwork, and equipment 
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12.2 Sustainable Design 


Provide painting and coating systems with the following sustainable design features: 


1. Low VOC paints and coatings. 


12.3 Quality Assurance 


Manufacturer:   Architectural commercial-quality products for all coating systems. 


Vinyl Copolymer Paint:  Not acceptable. 


Attic Stock:  2 unopened gallons of each color and type. 


12.4 Exterior Paint Schedule 


High-Performance Coatings:  Tnemec. 


Galvanized Metal: Primer plus 2 coats semi-gloss epoxy or urethane finish, semi-gloss. 


Wood Trim:  Primer plus two coats exterior acrylic latex, semi-gloss. 


12.5 Interior Paint Schedule 


Gypsum Board and Plaster Walls:  1 coat interior acrylic primer, 2 coats interior acrylic latex, 
eggshell. 


Gypsum Board and Plaster Ceilings:  1 coat interior acrylic primer, 2 coats interior acrylic latex, 
flat. 


Wood Doors and Trim:  1 coat interior acrylic primer, 2 coats interior acrylic latex, semi-gloss. 


Architectural Woodwork, Transparent Finish:  1 coat water-based stain, 2 coats satin 
polyurethane sealer. 


Architectural Woodwork, Opaque Finish:  1 coat interior acrylic primer, 2 coats acrylic latex, 
semi-gloss. 


Ferrous Metal, Doors, Frames and MEP/FP:  1 coat synthetic rust-inhibiting primer, 1 coat 
interior enamel undercoat, 1 coat interior acrylic latex, semi-gloss. 


Ferrous Metal, Handrails:  Shop primer, 2 coats semi-gloss epoxy paint. 


Ferrous Metal, Exposed Ceilings:  1 coat water-based dry-fall (dry-fog) paint. 


Concrete Masonry Units:  1 coat high-performance latex block filler, 2 coats acrylic latex, semi-
gloss. 







MIT Design Standards 2022 | Division 09 — Finishes  Page 16 of 16 
 


 


Exposed Concrete Floors:  1 coat clear penetrating sealer. 


High-Performance Coatings:  Tnemec. 


12.6 MIT Paint Colors 


Off-White Color:  Benjamin Moore Superspec Eggshell Base C274-1B.  Five Gallon Color 
Formula:  OY2X1/GY20/RX1.25/BK13.25. 


Black Color:  Benjamin Moore Black #2132-10. 


 
END OF DOCUMENT 
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1.  101100 - VISUAL DISPLAY SURFACES 


1.1 Project Includes 


Visual display surfaces may include the following: 


1. Chalkboards. 
2. Tackboards. 
3. Writable surfaces. 


1.2 Products 


Chalkboards: 


1. Each classroom or lecture hall shall have two to three sets of vertical sliding, wall 
mounted chalkboards in accordance with the Classrooms and Lecture Halls Thematic 
Folder.  MIT classrooms use chalkboards only.  No whiteboards unless specifically 
requested. 


Tackboards: 


1. Materials:  Plastic impregnated cork. 
2. Operation:  Fixed. 
3. Trim:  One of the following as indicated: 


a. Wood frame and tray. 
b. Aluminum frame and tray with clear anodized finish. 


Writable Surfaces:  Commercial grade, low VOC, IdeaPaint preferred. 


 


2.  101400 - SIGNAGE 


2.1 Project Includes 


Signage may include the following: 


1. Code required signage. 
2. Wayfinding signage. 
3. Building directories. 
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2.2 Quality Assurance 


Accessibility Requirements:   


1. Americans with Disabilities Act Accessibility Guidelines (ADAAG).  
2. Massachusetts Architectural Access Board (MAAB). 
3. Local regulations. 


2.3 Products 


Signage and Graphics:  Refer to the thematic folder for Signage. 


1. Type:  Unframed. 
2. Material:  Plastic. 
3. Copy:  Raised lettering. 


 


3.  102110 - TOILET COMPARTMENTS 


3.1 Project Includes 


Toilet compartments and urinal screens. 


3.2 Quality Assurance 


Accessibility Requirements:   


1. Americans with Disabilities Act Accessibility Guidelines (ADAAG).  
2. Massachusetts Architectural Access Board (MAAB). 
3. Local regulations. 


3.3 Products 


Toilet Compartments:  Refer to Thematic Folder T16 - Restrooms and Custodial Closets. 


MIT Main Group Buildings Toilet Compartments:  Refer to Thematic Folder T16 - Restrooms 
and Custodial Closets. 


 


4.  102210 - WIRE MESH PARTITIONS 
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4.1 Project Includes 


Wire mesh partitions at storage areas. 


4.2 Products 


Wire Mesh: 


1. Partition Type:  Standard duty, 10 gage (0.13 inch) crimped steel wire, 1 1/2 inch 
diamond mesh. 


2. Framing:  Cold rolled steel channels. 
3. Finish:  Galvanized. 


Accessories: 


1. Hinged door with padlock hasp and hardware. 
2. Floor shoes. 


 


5.  102219 - DEMOUNTABLE PARTITIONS 


5.1 Project Includes 


Demountable partitions at interior office walls. 


5.2 Products 


Demountable Partitions: 


1. Doors:  Swinging. 
2. Glazing:  5/16 inch laminated glass. 
3. Finish:  Clear anodized aluminum. 


 


6.  102220 - FOLDING PANEL PARTITIONS 


6.1 Project Includes 


Folding panel partitions with manual operation. 


6.2 Quality Assurance 


Accessibility Requirements:   
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1. Americans with Disabilities Act Accessibility Guidelines (ADAAG). 
2. Local regulations. 


Fire Performance: to meet Code requirements. 


Acoustical Performance:  Sound Transmission Class (STC) per ASTM E90. 


Field Quality Testing:  Acoustical control testing. 


6.3 Products 


Partition Type:  Top-supported steel frame panels. 


1. Sound Transmission Class (STC):  50 minutes. 
2. Noise Reduction Coefficient (NRC):  65 minutes. 
3. Facing:  50 percent whiteboard and 50 percent vinyl-covered tackable surface in finishes 


selected by the Architect from manufacturers full range. 
4. Suspension System:  Tracks and carriers. 


Accessories: 


1. Pocket door and hardware. 
2. Acoustical seals. 


 


7.  102600 - WALL AND DOOR PROTECTION 


7.1 Project Includes 


Wall and door protection may include the following: 


1. Wall bumper rails. 
2. Corner guards. 


7.2 Quality Assurance 


Accessibility Requirements:   


1. Americans with Disabilities Act Accessibility Guidelines (ADAAG).  
2. Massachusetts Architectural Access Board (MAAB). 
3. Local regulations. 


Fire Performance:  To meet Code requirements.  
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7.3 Products 


Wall Bumper Rails:  Construction Specialties, InPro, Boston Bumper or equal. 


Corner Guards:  Surface mounted, stainless-steel. 


 


8.  102800 - TOILET ACCESSORIES 


8.1 Project Includes 


Toilet accessories.  Coordinate with Restrooms Thematic Folder as required.  


8.2 Quality Assurance 


Accessibility Requirements:   


1. Americans with Disabilities Act Accessibility Guidelines (ADAAG).  
2. Massachusetts Architectural Access Board (MAAB). 
3. Local regulations. 


8.3 Products 


Toilet Accessories:  Refer to Thematic Folder T16 - Restrooms and Custodial Closets. 


MIT Main Group Buildings Toilet Accessories:  Refer to Thematic Folder T16 - Restrooms and 
Custodial Closets. 


 


9.  104400 - FIRE PROTECTION SPECIALTIES 


9.1 Project Includes 


Fire extinguishers and cabinets. 


9.2 Quality Assurance 


Standards:  Underwriters Laboratory (UL) and Factory Mutual (FM) listed products. 


9.3 Products 


Fire Extinguishers: 
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1. Type:  Multipurpose dry chemical type. 
2. Rating:  Sized for project requirements. 
3. Public Area Mounting:  Cabinet mounted. 
4. Service Area Mounting:  Metal brackets. 


Cabinets: 


1. Mounting:  Recessed. 
2. Trim:  Trimless with hidden flange. 
3. Doors:  Stainless steel. 
4. Door Style:  Duo panel. 
5. Accessories:  Glass breaker or fire handle. 


Stainless Steel Finish:  AISI No. 4. 


 


10.  105100 - LOCKERS 


10.1 Project Includes 


Lockers may include: 


1. Metal lockers. 
2. Locker benches. 


10.2 Products 


Metal Lockers: 


1. Tier:  Single-tier lockers. 
2. Locking:  Padlock type. 
3. Mounting:  Elevated base. 


Locker Benches:   


1. Type:  Maple tops on pedestal bases. 


Accessories: 


1. Number plates. 
2. Filler strips. 
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11.  105500 - POSTAL SPECIALTIES 


11.1 Project Includes 


Mailboxes, USPS-approved types. 


11.2 Products 


Mailboxes: Aluminum, front loading type. 


Accessories: 


1. Package lockers. 
2. Letter drops. 
3. Number plates. 
4. Filler strips. 
5. Aluminum Finish: Clear anodized. 


 


12.  105720 - WIRE CLOSET AND UTILITY SHELVING 


12.1 Project Includes 


Wire closet hanging and shelving system. 


12.2 Products 


Material:  Vinyl clad steel. 


Finish: White. 


 


13.  107110 - EXTERIOR SUN CONTROL DEVICES 


13.1 Project Includes 


Exterior sunshades. 


13.2 Products 


Aluminum:  ASTM B209 and ASTM B221. 
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Accessories: Fasteners, anchors and inserts. 


Aluminum Finish:  AAMA 2605, 3-coat metallic fluoropolymer finish, 70 percent resin.  


 
END OF DOCUMENT 








 


 


MIT 
Design Standards 
DIVISION 11 –— Equipment 
Issued 2022 


 


 







MIT Design Standards 2022 | Division 11 — Equipment  Page 1 of 4 
 


 


 


 


Table of Contents 


1.	   110000 - EQUIPMENT (GENERAL) ......................................................................... 2	  


1.1	   PROJECT	  INCLUDES ............................................................................................................................. 2	  
1.2	   PRODUCTS ........................................................................................................................................ 2	  


2.	   113000 - LOADING DOCK EQUIPMENT................................................................. 2	  


2.1	   PROJECT	  INCLUDES ............................................................................................................................. 2	  
2.2	   PRODUCTS ........................................................................................................................................ 2	  


3.	   113100 - APPLIANCES ............................................................................................ 2	  


3.1	   PROJECT	  INCLUDES ............................................................................................................................. 2	  
3.2	   SUSTAINABLE	  DESIGN.......................................................................................................................... 3	  
3.3	   QUALITY	  ASSURANCE .......................................................................................................................... 3	  
3.4	   PRODUCTS ........................................................................................................................................ 3	  


4.	   115210 - PROJECTION SCREENS.......................................................................... 3	  


4.1	   PROJECT	  INCLUDES ............................................................................................................................. 3	  
4.2	   PRODUCTS ........................................................................................................................................ 3	  


5.	   115300 - LABORATORY EQUIPMENT.................................................................... 4	  


5.1	   PROJECT	  INCLUDES ............................................................................................................................. 4	  
5.2	   PRODUCTS ........................................................................................................................................ 4	  


6.	   111720 - WASTE COMPACTORS............................................................................ 4	  


6.1	   PROJECT	  INCLUDES ............................................................................................................................. 4	  
6.2	   PRODUCTS ........................................................................................................................................ 4	  


7.	   114000 - FOODSERVICE EQUIPMENT................................................................... 4	  


7.1	   PROJECT	  INCLUDES ............................................................................................................................. 4	  
7.2	   PRODUCTS ........................................................................................................................................ 4	  


	  







MIT Design Standards 2022 | Division 11 — Equipment  Page 2 of 4 
 


 


 


1.  110000 - EQUIPMENT (GENERAL) 


1.1 Project Includes 


Specialty equipment. 


1.2 Products 


Project specific equipment selected in conjunction with user groups.  


 


2.  113000 - LOADING DOCK EQUIPMENT 


2.1 Project Includes 


Loading dock equipment may include the following: 


1. Dock levelers. 
2. Dock bumpers. 
3. Transparent strip door curtains. 


2.2 Products 


Dock Levelers:  Capacity verified with user group. 


Dock Bumpers:  Laminated tread types. 


Transparent-Strip Door Curtains:  Verified with user group. 


 


3.  113100 - APPLIANCES 


3.1 Project Includes 


Appliances may include the following: 


1. Kitchen appliances. 
2. Laundry appliances. 
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3.2 Sustainable Design 


Provide appliances with the following sustainable design features: 


1. US EPA EnergyStar qualified appliances. 
2. Mercury free switches. 


3.3 Quality Assurance 


Accessibility Requirements:   


1. Americans with Disabilities Act Accessibility Guidelines (ADAAG).  
2. Massachusetts Architectural Access Board (MAAB). 
3. Local regulations. 


Field Quality Testing:  Test each appliance to verify proper operation 


3.4 Products 


Refrigerator and Freezers:  Full size. 


Stoves:  Electric. 


Ventilation Range Hoods:  Vented directly to exterior. 


Dishwashers:  Built-in. 


Clothes Washing Machines:  Front loading type. 


Clothes Dryers:  Vented directly to exterior. 


Vent Accessories:  Including bird screens. 


 


4.  115210 - PROJECTION SCREENS 


4.1 Project Includes 


Projection screens. 


4.2 Products 


Front Projection Screens: 


1. Operation:  Electric. 
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2. Mounting:  Recessed mounting at ceiling with closure. 
3. Viewing Surface:  Matte white surface. 


Refer to thematic folder for Classrooms and Lecture Halls for more information. 


5.  115300 - LABORATORY EQUIPMENT 


5.1 Project Includes 


Laboratory equipment. 


5.2 Products 


Project specific equipment selected in conjunction with user group. 


Refer to the thematic folder for Lab Design for more information. 


 


6.  111720 - WASTE COMPACTORS 


6.1 Project Includes 


Commercial waste compactors for normal building wastes. 


6.2 Products 


Waste Compactor Units:  Packaged, pre-engineered units with load direction, discharge, and 
capacity based on building requirements. 


Waste Bins and Hoppers:  Suitable for compaction unit and method of waste removal. 


 


7.  114000 - FOODSERVICE EQUIPMENT 


7.1 Project Includes 


Foodservice equipment. 


7.2 Products 


Products:  Refer to the thematic folder for Residences. 


END OF DOCUMENT 
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1.  MIT Furnishings Goal 


It is the intent of the MIT Furnishings Standards to provide a guideline to ensure an acceptable 
level of product quality and cost, continuity of the MIT brand, flexibility of existing resources, 
and to capitalize on 2nd life opportunities. 


It is not the intent of these design standards to limit designs or creativity, but to provide guidance 
for consultants to follow, and to stimulate discussions, questions, and the exchange of 
information. 


The requirements for new building furnishings versus renovations in existing buildings may vary 
significantly. Therefore, design teams should always review project requirements with the MIT 
Project Manager and the MIT Interior Design Program Manager prior to design concept 
development.  


 


2.  Design Review Requirements 


The Design Consultant is responsible for reviewing and submitting the following information at 
each phase of the design process as a guide for review by MIT Facilities and MIT Interior 
Designer. This information should be approved by the MIT Interior Designer prior to sharing 
with the end user /client. 


2.1. Project Initiation / Concept 


 2.1.1. Meet with MIT Facilities Project Manager and MIT Interior Design Program  
  Manager 


 2.1.2. Review project requirements 


 2.1.3. Review MIT Design Standards 


2.2. Schematic Design 


 2.2.1.  Submit concept level plan 


 2.2.2.  Discuss furniture concept design  


2.3. Design Development 


 2.3.1.  Submit design development level plan 
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 2.3.2.  Submit furniture concept design  


2.4. Construction Documents 


 2.4.1. Submit construction document level plan 


 2.4.2. Coordinate furniture plan with engineering consultant plans, specifications,  
  blocking requirements, etc.  


 2.4.3. Confirm furniture plans and specifications meet all applicable building codes and 
  regulations (ADAAG, MAAB, CAL117, etc).  


 2.4.4. Submit furniture requirements spreadsheet including furniture tags, quantities,  
  new versus existing to be reused, locations, etc.  


2.5. Construction Administration 


 2.5.1. Ensure that shop drawing submittals comply with all aspects of the contract  
  documents; note in writing any deviations for discussion with MIT or provide  
  written certification that shop drawing submittals are compliant.  


2.6. Record Drawings 


 2.6.1. Confirm As-Built drawings accurately reflect installed product and any   
  architectural or engineering adjustments made in the field. 


 2.6.2. MIT Expects Record drawings to be high-quality, easily-readable, and to clearly  
  show deviations from the original Contract Drawings, precise location of each  
  item of work, and field changes. Record Drawings must be submitted to and  
  approved by MIT as a prerequisite to final payment. Please refer to the thematic  
  folder “BIM/CAD Standards” elsewhere in the MIT Design Standards. 


 


3.  Documentation 


MIT may have documentation on existing construction, depending on the project location and 
scope, of facility related information and standard details, which may be of value to the designer 
for integration into project Construction Documents. To determine the availability of these 
documents, contact MIT’s Facility Information Systems (FIS) group and/or MIT’s Interior 
Design Program Manager through the MIT Project Manager. The designer shall be responsible 
for determining the usability and appropriateness of MIT documents to a particular project. 
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4.  Operations & Reuse Opportunities 


Any single piece of furniture, furnishing or equipment purchased for the project and valued at or 
above $5,000 must be registered with the MIT Property Office through the MIT Project Manager.  


Any single piece of furniture, furnishing or equipment discarded by the project and valued at or 
above $5,000 and/or has a MIT Property tag must be decommissioned with the MIT Property 
Office through the MIT Project Manager.  


All projects looking to reuse or discard furniture systems, and/or furniture, furnishings, carpet and 
equipment valued below $5,000 must coordinate with the MIT Interior Design team. 


5.  Furnishings Specifications / Products 


Use of the vendors listed below is required for systems and office furniture. Other vendors for 
ancillary furniture including seating, tables, lounge furniture, and conference room furniture shall 
be reviewed and pre-approved by the MIT Interior Designer.  MIT Interior Designer will work 
with project team, Architects and Interior Designers on all furniture and finish selections 
including approval. 


5.1 Systems Furniture Vendors and Lines 


Creative Office Resources (Miller Knoll):  Canvas 


Office Works (Teknion):  District, Expansion, Leverage 


Red Thread (Steelcase):  Answer.  Use of MIT local dealers required 


5.2 Preferred Ancillary Furniture Vendors 


Ancillary vendors and furniture should be reviewed with and approved by assigned MIT Interior 
Designer to ensure it meets MIT's budget, durability and sustainability standards 


5.3 Window Treatments 


Roller Shades:  


 Openness: 3-5% Open 


 Material / Color:  Requirements may apply depending on location. Confirm requirements 
 with the MIT Interior Designer. 


 Operation: Manual or hard wired electric only, no battery operated shades are permitted 
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MIT Preferred roller shades are Mecho Ecoveil 1550 series or Draper Phifer Shearweave  Infinity 
2. 
 
Louver Blinds:  


 Size: Minimum 1” wide, no mini-blinds are permitted. 


 Material / Color: Horizontal / Aluminum 


 Operation: Manual or hard wired electric only, no battery operated shades are permitted. 


See T06 Classroom & Lecture Hall for specific requirements for classroom applications. 


MIT Main Group Buildings, Horizontal Louver Blind Standard: 


 Louver Blinds:  Skyco Shading Systems “Retro Lux.”, as available from Bright Window 
Coverings, Inc., Wakefield MA.  


 Slats: Nominally 2 inch wide, extruded magnesium aluminum alloy, not to include 
reprocessed metals, .0075 inches thick before coating. 


 


MIT Main Group Buildings, Roller Shade Standard: 


 Manual and Electrically Operated Shades:  Mecho/5 Standard Brackets, wall mounted 
with fascia, room darkening side channels where blackout fabrics are used.  Single and 
double rollers as applicable. 


 Solar Shadecloth:  ThermoVeil Dense Basket Weave Shadecloth 1500 Series 
 Blackout Shadecloth:  ThermoVeil Blackout Shadecloth 0700 Series 
 


5.4 Walk Off Mats 


All walk off mats must be compliant with federal and local building codes (ADAAG, MAAB, 
CAL117, etc.). 


Refer to thematic folder for Classrooms and Lecture Halls for tables, seating and similar items, 
additional manufacturers and consultants 


END OF DOCUMENT 
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1.  134800 - RADIATION PROTECTION 


1.1 Project Includes 


Radiation protection for building equipment. 


1.2 Quality Assurance 


Level of protection required to be established by a CIH/CIAH Certified Industrial Hygienist.  
Refer to MIT Environmental Health & Safety (EHS) standards. 


1.3 Products 


Radiation Protection: As applicable for partitions, doors and frames, viewing windows, ceilings, 
and slabs. 


END OF DOCUMENT 
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1.  142100 - ELECTRIC TRACTION ELEVATORS 


1.1 Project Includes 


Machine-room-less electric traction elevators, passenger types. 


1.2 Quality Assurance 


Elevator Consultant: Syska Hennessy Group Boston and Van Deusen & Associates (VDA) have 
played a key role over the years with ensuring our elevator systems meet the MIT needs and 
expectations with quality and standards.  For all capital projects we urge the design team to 
collaborate with one of these firms as needed.   


Safety Code:  ASME/ANSI A17.1 and local regulations.  


Accessibility Requirements:   


1. Americans with Disabilities Act Accessibility Guidelines (ADAAG).  
2. Massachusetts Architectural Access Board (MAAB). 
3. Local regulations. 


Controls:  Non-proprietary. 


1.3 Products 


Type:  Machine-room-less, gearless traction. 


Capacity:  3,500 pounds typical. 


Cab Finishes:  Stainless steel walls and ceiling with resilient flooring. 


Door Panels:  Stainless steel. 


Hoistway Entrances:  Stainless steel. 


Miscellaneous Finishes:  Stainless steel, AISI No. 4 satin finish. 


Auxiliary Operations and Controls: 


1. Key controlled car light switch and fan switch. 
2. Alarm / emergency stop button. 
3. Audible signals. 
4. Automatic 2 way leveling. 
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5. Liner blanket hooks and blankets. 
6. Emergency power operation 


 
2.  144200 - WHEEL CHAIR LIFTS 


2.1 Project Includes 


Wheelchair lifts are not acceptable for new MIT projects.  Remodeling of existing projects shall 
consider design options to remove existing wheelchair lifts. 


 


3.  149100 - CHUTES 


3.1 Project Includes 


Chutes are not acceptable for new MIT projects. 


 
END OF DOCUMENT 
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1.  MIT FIRE PROTECTION SYSTEM GOALS  


The first goal of MIT's fire protection system is to ensure the safety of students, faculty and staff.  
A secondary goal is to reduce the Institute's exposure to property loss or interruption in carrying 
out its mission of education and research.  In order to meet these goals, fire sprinkler coverage is 
required in 100% of all spaces in all facilities.  Projects in existing buildings will bring all 
renovated areas into conformance with the Institute standards and current code requirements.   


Designers should understand that MIT requirements may differ from normal industry practice.  
This is most apparent in the level and quality of testing that MIT requires for all fire protection 
systems whether new or modified.  Particular attention must be paid to such differences and the 
contract documents must clearly explain the contractor’s responsibilities.  This document will 
point out some of those differences but close cooperation with the MIT project manager and fire 
protection engineer will be necessary for a complete understanding of the Institute’s 
requirements.   


MIT’s Underwriter is FM Global which has additional design and product requirements that must 
be adhered to.  These requirements often exceed the requirements of the NFPA and Building 
Codes.  FM Global now posts all of its data sheets with guidelines for the design of fire protection 
systems online at www.fmglobaldatasheets.com.  The appropriate FM Global data sheets must be 
reviewed during the schematic and design development phases to ensure requirements for a 
particular project are incorporated into the design.  The Engineering Design Professional must 
submit the basis of design, working drawings and hydraulic calculations for review and approval 
of the FM loss prevention consultant in addition to review by MIT.  Further and of important 
note, all MIT facility designs are reviewed by FM Global for acceptance and/or comment. 


Maintenance of the fire protection systems is a high priority of the Institute.  MIT conducts 
regular maintenance on fire protection systems in accordance with NFPA 25 and FM Global 
requirements.  The designer must consider the impacts of the system design and installation on 
maintenance, which may include requiring all control valves, flow switches, pressure switches 
etc., as being readily accessible.  Identification of the fire protection systems is important to 
minimize the impacts of an impairment associated with modifications and to prevent damage in 
the event of an activation. 


MIT maintains several active campus fire mains that serve portions of the campus.  It is the 
designer’s responsibility to coordinate with the MIT Fire Protection Engineer to determine if a 
particular project should utilize the campus fire main as well as any required hydraulic flow 
results.  Projects may be required to extend the existing fire main to connect to the specific 
project. 
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2.  DESIGN REVIEW CHECKLIST 


The designer is required to submit documentation at the Tier One, Two and Three stages of the 
project in accordance with section 901.2.1 of 780 CMR.  MIT requires documentation beyond 
that required in 780 CMR as specified below at the Schematic (SD), Design Development (DD), 
90% Contract Documents (CD) and CD phases as well as during the Shop Drawing and Record 
Drawing phases of each project.  A summary of those requirements follows and, in some cases, a 
more detailed description is contained in the relevant portion of the Guideline. 


The Design Consultant is responsible for filling out, signing, and submitting this checklist at each 
phase of design as a guide for review by MIT Facilities. 


2.1 Schematic Design (SD) Phase  


1. Review of applicable codes, regulations, and standards. 
2. One-line riser diagram. 
3. Fire pump / service room layout (coordinate water service entrance location). 
4. Space requirements for distributed wet / dry / pre-action risers. 
5. Shaft requirements (concealed standpipes at egress stairs). 
6. Preliminary fire pump sizing and basis for sizing (refer also the section on fire pump zone 


control assemblies below). 


2.2 Design Development (DD) Phase  


1. Legend, notes, and abbreviations. 
2. Floor Plans:  Main distribution to standpipes; standpipes and Zone Control Assemblies 


(ZCAs); sprinkler mains; areas or hazards requiring pre-action or fire extinguishing 
systems identified. 


3. Part Plan:  Fire pump and service room. 
4. Sprinkler layout in representative areas. 
5. Standard details. 
6. Updated one-line riser diagram. 
7. Preliminary sprinkler plans for submittal to Factory Mutual. 


2.3 90% Construction Documents and Construction Documents (CD) Phase  


1. Legend, notes, and abbreviations. 
2. Floor Plans:  Main distribution to standpipes; standpipes and Zone Control Assemblies 


(ZCAs); sprinkler mains; areas or hazards requiring pre-action or fire extinguishing 
systems identified; at minimum sprinklers shown in remote areas with reflected ceiling 
plan overlay. 
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3. Sprinkler Layout:  Reflected ceiling plan sprinkler layouts in key architectural areas 
shown as part plans with remote calculations 


4. Completed sprinkler plans with design densities, hydraulic calculations with nodes and 
pipe layout for resubmittal to Factory Mutual. 


5. Written response to FM comments and suggestions. 
8. Part Plans:  


a. Fire pump and service room. 
b. Pre-action, clean agent, and foam. 


9. Standard details. 
10. Project specific details. 
11. One-line riser diagram. 
12. Final product schedules. 


2.4 Shop Drawing Phase  


1. Ensure that shop drawing submittals comply with all aspects of the contract documents; 
note in writing any deviations for discussion with MIT or provide written certification 
that shop drawing submittals are compliant. 


2. Shop drawings shall distinguish between settings the contractor must set in the field, and 
manufacturer specific settings established in the factory. 


3. Review of, and written comment on, final hydraulic calculations. 
4. Additional requirements as specified below. 
5. Valve tags as specified in Division 22 - Plumbing, Par 4.2.  


2.5 Record Drawing Phase  


1. Review record drawings and final submittals for compliance.  Provide a written report of 
compliance or deviations. 


2. Insure that hydraulic design information signs are installed; see Acceptance Testing 
section of this document for further information. 


3. Laminated as-built drawings are to be located as indicated below and as requested.  
4. Valve tags as specified in Division 22 - Plumbing, Par 4.2.  


 


3.  FIRE PROTECTION SYSTEMS DESIGN CRITERIA  


3.1 General Requirements  


Fire protection systems must conform to the latest referenced editions of NFPA 13 and NFPA 14 
as adopted by the Commonwealth of Massachusetts in addition to meeting the above referenced 
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FM requirements.  The FM requirements are contained in a series of Approval Standards which 
are available on the FM website or through MIT’s FM representative.  While these requirements 
deal with the characteristics of specific products they also have a fundamental impact on system 
design in such areas as sprinkler flow rates and coverage areas.  The designer is cautioned 
regarding the need to understand these requirements at the very beginning of the design process 
to avoid major changes later in the design.  Particular attention should be paid to FM Data Sheet 
3-26, Fire Protection Water Demand for Non Storage Sprinklered Properties which will 
determine sprinkler design demands and therefore impact pipe sizing.   


Where small, light hazard areas with 6 or fewer sprinklers are to be renovated, hydraulic 
calculations may not be required and a pipe schedule approach may be substituted with prior 
approval.  If this approval is given, the requirements of NFPA 13 chapter 22.5 must still be 
followed. 


Automatic sprinklers shall be installed throughout all areas of each building, unless otherwise 
indicated.  All sprinkler systems shall be designed to meet NFPA 13 and FM Global 
requirements.  Designing to NFPA 13R or 13D is not permitted.   


Small room exceptions as permitted in NFPA 13 shall not be utilized at MIT.  Small rooms shall 
not be permitted to be omitted from hydraulic calculations, and spacing exceptions for small 
rooms per NFPA 13 shall not be permitted.  Exceptions as permitted in NFPA 13 for omission of 
sprinklers in closets and bathrooms shall not be permitted. 


All components of the fire protection system are required to be listed by UL and FM Global.  UL 
and FM provide an online database of all listed products at the following locations: 


1. www.ul.com/database 
2. www.ApprovalGuide.com 


3.2 Sprinkler Systems Design Criteria  


Supply for the sprinkler system will be provided from one of the two campus fire main loops 
(West and Main) or from city water if the campus fire mains are not readily accessible.  Discuss 
the connection of the fire protection system to the water supply source with the MIT Fire 
Protection Engineer and project manager.    


Preliminary and final hydraulic calculations are required to be completed by the designer, who 
must be a Massachusetts licensed Fire Protection Engineer or Mechanical Engineer with 
minimum twenty years of fire protection design experience.  Sprinkler system layouts may be 
done by a NICET Level 4 certified designer but must be approved by the Engineer of Record.  
The hydraulic calculations based on the final sprinkler fabrication drawings must be completed 
by the contractor and reviewed by the engineer of record.  The calculations shall include hose 
stream allowances in accordance with NFPA 13 and FM Global requirements, but in no case shall 
the hose stream be less than 250 gpm.  The fire protection system shall be designed to achieve a 
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minimum 10 percent or 10 psi safety factor, whichever is greater.  MIT maintains data on hydrant 
flow tests and available water pressure at various campus locations which may be used for 
preliminary calculations.  The project manager will supply this information on request.  The final 
contractor calculations must be based on hydraulic flow data from an independent testing firm 
and that data must be less than one year old.  The test data must be taken with properly calibrated 
FM Approved gauges and in accordance with the procedures outlined in FM Global Property 
Loss Prevention Data Sheet 3-0. 


Sprinkler densities and minimum k-factors must be based on both NFPA 13 and FM Global 
requirements.  Sprinkler densities for both NFPA 13 and FM Global must be shown on the plans.  
The contractor shall be required to submit hydraulic calculations based on the more demanding of 
the FM Global and NFPA 13 requirements.  It should be noted that FM Global has many different 
requirements for densities depending upon the particular hazard including but not limited to: 
storage, non-storage, flammable liquids etc., that must be consulted.  The designer shall pay 
particular attention and care to fully understand the FM Global and MIT requirements to avoid 
significant redesign late in the project.  An example of such design requirements is illustrated 
below: 


 


Sprinkler systems shall be designed in accordance with the density/area method in accordance 
with NFPA 13 and FM Global requirements.  The sprinkler system shall be designed to produce 
the required pressures and flows over a minimum area of 1,500 square feet.  Decreases are not 
permitted.  The room design method may be considered in certain applications only when 
specifically reviewed with the MIT Fire Protection Engineer.  


In addition to the NFPA 13 working plan requirements, the designer shall require that all shop 
drawings describe the necessary settings that the contractor must set in the field and settings that 
are manufacturer specific or preset in the factory.  These settings may include air compressor cut 
in and cut out pressures, normal air pressure to set the air maintenance device, and activation of 
the supervisory air pressure switch.  


Due to the varying quality of shop drawings and hydraulic calculation formats that are often 
received, the designer shall require the following in addition to the NFPA 13 hydraulic 
calculations: 


1. Detailed riser diagram showing a schematic of system supply, supply connection, 
devices, valves, pipe and fittings.  Hydraulic nodes shall also be indicated on the riser 
diagram. 


2. Hydraulic calculations shall be computer generated by a listed program.  The name of the 
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hydraulic calculation program shall be provided by MIT at the appropriate time.  
Methods using Microsoft excel or other spreadsheet program will not be accepted. 


3. Shop drawings shall be required to include details specific to the installation including 
but not limited to: 


a. Hanger installation. 
b. Seismic bracing installation. 
c. Dry pipe and deluge valves. 
d. Compressor and air maintenance details. 
e. Floor control assembly details. 
f. Typical sprinkler installation details to convey the installation intent including 


sprinklers with respect to obstructions, sprinklers above open grid ceilings etc. 
g. Fire stopping. 


3.3 Wet Pipe Systems Design Criteria  


Where the sprinkler system is served by multiple risers, the system shall be hydraulically 
calculated to deliver the required demand through the hydraulically most remote riser.  Splitting 
flows through multiple risers is not permitted. 


Combined automatic sprinkler and standpipe risers should not be interconnected by sprinkler 
system piping.  In sprinkler systems where the risers are interconnected on a floor, control valves 
shall be located on both sides of the check valve and a sign shall indicate that the systems are 
interconnected.  No hydraulic credit may be taken for interconnected systems. 


The NFPA 13 exception for the elimination of sprinklers in electric rooms is not acceptable to 
MIT and must not be used.  All electrical rooms shall be protected with high temperature 
sprinklers equipped with listed guards.  Upright sprinklers are preferred in rooms where a ceiling 
is not installed.  A supervised control valve shall be provided outside of electrical rooms to isolate 
the electrical room sprinklers only for electric rooms protected with more than one sprinkler, and 
any room that contains equipment where the voltage is greater than 600 V. An auxiliary drain 
shall be provided outside of electrical rooms and all piping shall be sloped to facilitate drainage to 
the auxiliary drain.   


1. High voltage rooms with power greater than 600 volts (transformer vaults, primary 
switchgear, etc.) are to be protected with a pre-action sprinkler system.  The protection of 
these rooms shall be reviewed with the MIT Fire Protection Engineer.  Most high voltage 
rooms on campus are owned by MIT  In some instances the electrical Utility owns the 
vault.  The protection of high voltage rooms shall be reviewed with the MIT Fire 
Protection Engineer and the utility company. 
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Automatic sprinklers should not be installed in elevator machine or control rooms or at the top or 
bottom of hoistways where the hoistway is of rated construction in accordance with the 
Massachusetts State Building Code. 


Where dry sprinklers are attached to wet systems, the designer shall be responsible for providing 
the temperature criteria to avoid freezing due to conduction.  The minimum permitted 
temperature on the heated side is 50 deg F.  Designers should assume an exterior design 
temperature of at least -10 deg F. The designer is required to confirm design temperatures of the 
protected space. 


Sprinkler Waterflow Alarm-Initiating Devices: 


1. Waterflow detectors shall be vane type with retard.  
2. A main waterflow switch shall be provided. 
3. The main waterflow switch should be set to activate between 45 and 60 seconds, and the 


floor or zone waterflow switch should be set to activate between 30 and 40 seconds. 


3.4 Dry Pipe Systems Design Criteria  


All dry systems must be designed to meet a maximum water delivery time in accordance with 
NFPA 13 and FM Global requirements.  Accelerators should be avoided wherever possible and 
their use should be reviewed with the MIT Fire Protection Engineer.  In locations where an 
accelerator is required, an electric type should be specified. In no case shall a mechanical 
accelerator be utilized.   


The dry pipe valve shall be located in a heated enclosure.  Wherever practical the valve shall be 
located as close as possible to the area being protected to limit system volume size.  The designer 
shall require the contractor to submit water delivery time calculations based on the fabrication 
drawings for all dry pipe systems larger than 500 gallons.  For all water delivery calculations, the 
calculations shall indicate water will be delivered within 50 seconds (includes a 20 percent safety 
factor to account for changes in the field).  The designer may specify a minimum size for the dry 
pipe valve, however the designer must make the contractor responsible for final sizing of the dry 
pipe valve and associated piping to comply with NFPA, FM Global and specific MIT 
requirements. 


The MIT standard dry pipe valve is the Tyco DPV valve. 


All dry systems must use seamless hot-dipped galvanized pipe and fittings. Weld-o-lets are not 
allowed.   


In small areas such refrigerators, loading docks, etc. the design should consider dry pendent or 
sidewall sprinklers. 
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Riser mounted compressors should be provided with a listed reservoir and air pressure 
maintenance device to prevent short cycling of the compressor.  A tank mounted compressor and 
air pressure maintenance device is to be specified.  Pressure maintenance devices shall be 
installed in accordance with manufacturer’s recommendations.  Compressors with desiccant 
dryers shall be specified for dry systems serving freezers and other similar protected areas.  The 
dryers shall be used to remove water vapor from the compressed air system.  Compressors shall 
also be specified with a listed external motor starter compatible for the compressor to maintain 
equipment warranty and prevent damage to the motor.  The motor starter must be specified with 
the necessary contacts to be monitored by the fire alarm system.  The fire alarm system is 
required to monitor that power is present after the disconnect and that the starter has not been 
overloaded. 


3.5 Pre-Action Systems Design Criteria  


Pre-action systems may only be specified for special applications where there is irreplaceable 
equipment or where conventional systems pose a life safety hazard.  The use of pre-action 
systems must be approved by the MIT Fire Protection Engineer.  Where pre-action systems used, 
they must be single interlocked. 


Double interlocked systems are not allowed.  All pre-action systems are to be electric actuation.  
MIT’s preferred valve is the Reliable DDX deluge valve with solenoid valve trim. 


The releasing service control unit for the pre-action system is required to comply with the ‘Fire 
Alarm Releasing Service Control Units’ section in this document. 


3.6 Antifreeze Systems Design Criteria  


Antifreeze systems are not acceptable and are not to be designed.  Existing antifreeze systems 
where discovered should be replaced with dry pipe systems or dry type sprinklers wherever 
practical.  Where impractical to replace existing antifreeze systems, and systems served directly 
from the city water supply, such systems shall be equipped with reduced pressure backflow 
preventers in accordance with Massachusetts cross-connection regulations, and expansion 
chambers as required to comply with NFPA 13 and FM Global requirements.  Such systems are 
to be reviewed with the MIT Fire Protection Engineer. 


3.7 Deluge Systems Design Criteria  


Deluge systems are for special application only and must be approved by the MIT Fire Protection 
Engineer.  If allowed, the design must provide testing capability. 


3.8 Special Systems Design Criteria  


The specification of FM-200, FE-13, Inergen, Mist and other similar systems require approval of 
the MIT Fire Protection Engineer.  Clean agent extinguishing systems are considered 
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supplemental fire extinguishing systems and are not to be installed in place of a sprinkler system.  
Carbon dioxide extinguishing systems are not permitted to be installed unless they protect spaces 
that are not normally occupied such as machinery spaces. 


It is MIT’s intent that kitchen fire suppression systems be specified in Division 11 and by the 
kitchen consultant but coordinated and reviewed by the fire protection engineer of record.  These 
systems shall be wet chemical type designed in accordance with NFPA 17A.  Foam and CO2 
systems are not acceptable.  When hoods are protected by separate extinguishing systems and are 
connected to a common exhaust duct, a dedicated extinguishing system is required to be provided 
to serve the common exhaust duct.  Drawings are to be developed for each system that include an 
isometric drawing of the piping, nozzle sizes and locations with respect to the hazard protected, 
and agent and gas cartridge tank sizes.  All wet chemical extinguishing systems are required to be 
designed by a NICET Level 4 certified fire protection specialist contractor.  Laminated as-built 
drawings are to be located within the enclosure assembly. 


3.9 Fire Alarm Releasing Service Control Units Design Criteria  


UL listed and FM Approved Fire Alarm Releasing Service Control units shall be provided by the 
fire alarm contractor and installed by the fire protection contractor.  Coordination between the 
designers of the two systems will be required.  The following text, while providing information 
for the fire alarm system designer is inserted here as information for the fire protection system 
designer and to facilitate the necessary coordination.  If releasing service control units and 
associated equipment are provided by the sprinkler system contractor, the design documents need 
to incorporate listed MIT fire alarm requirements. 


The releasing service control unit is required to be an addressable control unit designed for 
releasing purposes.  The system designer must specify that the battery capacity provides a 
minimum 90 hour standby duration followed by 10 minutes of releasing power per FM Global 
requirements.  The designer must specify that the solenoid releasing valves are listed for use with 
the control unit.  Interfacing outputs from the releasing panel to the fire alarm control unit need to 
be included in the design drawings.  At a minimum the following points are required to be 
interfaced with the building fire alarm system: 


1. Discharge (if applicable). 
2. Waterflow (if applicable). 
3. Automatic alarm. 
4. Automatic pre-alarm. 
5. Manual alarm. 
6. Supervisory. 
7. Trouble and new trouble. 
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When activation of a special suppression system is by smoke detectors, a minimum of two smoke 
detectors are to be installed in each protected space.  At least two detectors must activate before 
the solenoid is released. 


3.10 Fire Pumps Design Criteria  


The preliminary system hydraulic calculations will assist in determining whether a fire pump is 
required.  These calculations must be performed during the SD phase so that space and a location 
for the fire pump can be determined as early as possible in the project.  High rise buildings on the 
campus may require an onsite secondary water supply based on site soil conditions.  Please 
consult the Seismic section of these Guidelines for additional information.  The need for the 
onsite secondary water supply must be determined in the SD phase.  Discuss the preliminary 
hydraulic calculations and the need for a fire pump or a secondary water supply with the MIT 
Fire Protection Engineer and Project Manager.  Fire pumps manufactured by Peerless, Aurora, 
and A-C│Xylem are acceptable.  FM Data Sheet 3-7 gives detailed requirements for both electric 
and diesel fire pumps, these requirements must be followed. 


Electric pumps are preferred; diesel pumps are allowed in existing buildings where there is 
insufficient electric capacity.  Discuss this issue with the MIT Fire Protection Engineer and 
Project Manager. 


Electric pump motors shall have a synchronous speed of no greater than 1800 rpm. 


The use of pressure reducing valves at each floor is not permitted.  Master PRV assemblies are 
permitted in certain applications and shall be reviewed with the MIT Fire Protection Engineer.  
All efforts to avoid the use of pressure reducing valves including, high and low pressure zones, 
and variable speed fire pump controllers shall be explored. A means shall be provided for testing 
all PRV valves. 


Due to the varying city water pressures within the city of Cambridge and MIT campus loops, all 
electric fire pumps should be equipped with a variable speed fire pump controller whenever the 
churn pressure of the fire pump is greater than 165 psi.  If a variable speed controller is used 
insure that the fire pump motor is rated for inverter duty.  All diesel fire pumps shall be equipped 
with a pressure-limiting diesel driver listed for fire pump service whenever the churn pressure of 
the fire pump is greater than 165 psi. 


Additional requirements pertinent to the fire pump installation shall be included in the 
specification as follows: 


1. Pump is laser aligned. 
2. Full coordination shop drawings of the pump room layout including all system piping, 


controllers, valves, other building systems etc., shall be provided.  The contractor is 
required to provide 3D drawings of the fire pump room. 
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3.11 Fire Pumps Controllers Design Criteria  


All fire pump controllers (electric or diesel) shall be manufactured by MasterControls. 


1. Variable speed electric fire pump controllers shall be provided with a soft start and across 
the line bypass in the event the VFD fails. 


2. The fire pump system shall be monitored by the fire alarm system in accordance with the 
requirements stated in the Fire Alarm section.  The designer should note and coordinate 
with the fire alarm system the following outputs from the fire pump: 


a. Fire pump running. 
b. Loss of phase (electric only). 
c. Phase reversal (electric only). 
d. Controller connected to alternate source (electric only). 
e. Controller main switch is turned off or to manual position (diesel only). 
f. VFD failure. 
g. VFD bypass. 
h. VFD overpressure. 
i. Common pump trouble (electric) to indicate, high pump room temperature, under 


voltage, overvoltage, phase unbalance.  
j. Common pump trouble (diesel) loss of output of battery charger, battery failure 


or missing battery, battery charger failure, low air or hydraulic pressure, system 
overpressure, ECM selector switch in alternate ECM position, fuel injection 
malfunction, low fuel level, low engine temperature. 


k. Relief valve discharge, monitored through a pressure switch. 
l. High discharge water pressure, monitored through a pressure switch. 


Jockey pumps shall be provided for all fire pumps.  Jockey pump controllers shall be variable 
speed, and manufactured by MasterControls. The fire alarm system shall monitor the following 
jockey pump conditions: 


1. Loss of power. 
2. Phase failure. 
3. Switch not in Auto. 
4. Fail to start. 
5. Overload. 
6. VFD failure. 
7. Jockey pump running – status only. 


Circulation test loops with listed flow meters shall be provided on all fire pump installations. 
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Fire pump rooms that open directly to the exterior are to be provided with low temperature sensor 
that is monitored by the fire alarm system. 


3.12 Transfer Switch Design Criteria  


Automatic transfer switches are to be housed separately from the fire pump controller.  MIT’s 
standard automatic transfer switch is by Russ Electric.  Refer to the Electrical section and 
Division 26 requirements for specific requirements on transfer switches.  An additional contact is 
required to be provided to interface with the building fire alarm system. 


3.13 Standpipes Design Criteria  


The connected hose stations shall have a 2-1/2 inch valve with a 1-1/2 inch reducer and cap 
without hoses with NH threads to match the Cambridge Fire Department.  Cambridge Fire 
Department requirements may be different from those in other jurisdictions.  The following 
sentences summarize those requirements: 


1. The hose stations must be located on main and not intermediate landings.  
2. The distance from fire department hose valve to the seat of fire cannot exceed 150 feet. 
3. When calculating the 150 feet, the engineer must take into account corridor turns and 


obstructions which may be present in a building including stairs, chairs, stationary 
equipment and travel distance to interior spaces such as offices or mechanical rooms. 


4. The hose stream may not be calculated into the equation i.e. 150 feet of hose plus 50 feet 
of water stream does not meet CFD’s requirement.   


5. Supplemental fire department hose valves must be added on the floor, if the 150-foot 
distance to the seat of the fire cannot be obtained.  The maximum distance between hose 
valves in a building must be no greater than 200 feet. 


The designer should note that pressure gauges and air relief valves are to be installed at the top of 
all standpipe risers. 


Roof manifold connections are to be provided in accordance with NFPA 14.  Valves controlling 
roof manifolds need to be readily accessible from the roof through the use of post indicator valves 
or other approved means.  Valves interior to the building are not acceptable. 


3.14 Fire Department Connections Design Criteria  


Fire department connections shall be UL listed and FM Approved.  All fire department 
connections shall have 2-1/2” NH threaded fittings.  MIT and Cambridge fire have agreed that 
Storz connections will not be used on campus.  Each fire department connection shall have an 
inlet for every 250 gpm of flow required.   


Fire department connection locations shall be reviewed and coordinated with the MIT Fire 
Protection Engineer. 
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The number of fire department connections for each building shall be reviewed with the MIT Fire 
Protection Engineer.  Site conditions, accessibility to the building and the size of the building 
may warrant additional fire department connections.  


Hydraulic calculations shall be provided for each fire department connection serving standpipes 
in accordance with NFPA 14.  When multiple fire department connections are provided, flows 
shall not be permitted to be split between fire department connections. 


3.15 Valve Tags 


Comply with requirements in Division 22 - Plumbing, Par. 4.2. 
 


4.  UNDERGROUND & SERVICE PIPING 


REQUIREMENTS 


4.1 General Requirements   


Mechanical pipe fittings are required, push on connectors are not acceptable 


Designing fire protection piping under building slabs should be avoided with all practicality.  Fire 
protection piping shall run under slabs for no more than five feet. 


Piping penetration into building shall be by Link-Seal fittings. 


Plastic piping is not to be used for underground pipe service.   


All new incoming fire mains into buildings shall be equipped with a Post Indicator valve.  The 
valve shall be equipped with a tamper switch and port to be monitored by the fire alarm system.  
Provide Mueller post indicator valves or approved equal. 


The MIT Fire Protection Engineer is to be present for all flushing tests. 


Refer to the following sketch for the design intent of valve locations: 
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4.2 MIT Campus Fire Mains  


MIT has two (2) Campus Fire Main Loops (West Campus and Main Campus).  Flow hydrants 
throughout the Campus and connected to the Campus Fire Main Loops are for used for the flow 
and flow measurement of water during a flow test.  Backflow preventer devices are not required 
when connect to the Campus Fire Main Loop. 


West Campus Fire Main Loop – fire main is controlled by three (3) fire pumps and they are 
located in Building W34, W51 and W79.  W34 and W79 are electrical driven horizontal split case 
fire pump.  W51 is diesel driven horizontal split case fire pump.  West Campus Fire Main Loop is 
maintained at 175 PSI supply pressure.  A pressure reducing valve station with strainer shall be 
provided for buildings connect to the West Campus Loop.  Connected to the West Campus Fire 
Main Loop buildings are W1, W2, W4, W7, W15, W16, W33, W34, W35, W46, W51, W51C, 
W51D, W61, W70, W71, W84 and W85. 


Main Campus Fire Main Loop – fire main is controlled by two (2) fire pumps and they are located 
in Building N16B.  Both fire pumps are electric driven horizontal split case fire pump.  Only one 
pump operates on a loss of campus fire main pressure, the other serves as a backup.  Main Campus 
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Fire Main Loop is maintained at 145 PSI supply pressure.  Connected to the Main Campus Fire 
Main Loop buildings are 1, 2, 3, 4, 5, 6, 6C, 7, 7A, 8, 9, 10, 11, 12, 13, 14, 16, 17, 18, 24, 26, 31, 
32, 33, 34, 35, 36, 37, 38, 39, 41, 42, 42C, 43, 46, 48, 50, 54, 56, 57, 62, 64, 66, 68, N16, W20, 
W31 and W32. 


All piping shall comply with NFPA 24 and American Water Works Association (AWWA) 
requirements. 


Piping shall be minimum thickness class 52 ductile iron pipe, cement lined and tar coated per 
AWWA for fire main use. 


MIT uses a special square curb box on all underground valves for the campus fire mains.  These 
special curb boxes can be obtained from MIT 


Backflow preventers are not required on incoming services connected to the campus fire main, 
however, an alarm check valve shall be provided within the building upstream of any further 
equipment or connections within the building. 


4.3 Cambridge Public Water 


All piping shall comply with Cambridge Water requirements. 


A backflow preventer shall be installed on all incoming fire service mains in accordance with 
Cambridge Water and Massachusetts, 310 CMR requirements.   


Double Check Valve Assemblies installed horizontally are required.  MIT uses the Watts 709 
backflow preventer with OS&Y valves. 


 


5.  ABOVE GROUND PIPING REQUIREMENTS 


System Risers System risers, i.e., the aboveground horizontal or vertical pipe between the 
backflow preventer and the mains (cross or feed) that contains a control valve, pressure gauge, 
drain and water flow alarm device (floor control assembly) are required to be schedule 40 black 
steel piping with roll-grooved ends and couplings. 


5.1 Wet Pipe Sprinkler System 


All new piping 2 inch and smaller is to be schedule 40 with threaded fittings.  Piping larger than 2 
inch shall be schedule 10 or schedule 40 with roll-grooved ends and couplings.  Schedule 40 pipe 
is required for all garages, mechanical room and generator rooms as well as in the Central Utility 
Plant.  All gasket couplings shall be listed for the application.  Rolled grooved fittings are to be 
American made, imported fittings are not acceptable.  Cut grooved fittings may be permitted 
where reviewed and discussed with the MIT Fire Protection Engineer. 
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1. The designer shall include in the contract documents, requirements for the contractor to 
provide a quality assurance plan that all grooves in piping cut onsite and offsite comply 
with the applicable tolerance standards.  The designer shall note in the contract 
documents that the contractor may be required to remove couplings in the field to 
demonstrate compliance. 


5.2 Dry Pipe and Pre-Action Sprinkler System 


All new piping 2 inch and smaller is to be seamless galvanized schedule 40 with galvanized 
threaded fittings.  Piping larger than 2 inch shall be seamless galvanized schedule 40 with 
galvanized grooved ends and couplings.  Grooved fittings are to be American made, imported 
fittings are not acceptable.  Couplings shall use flush sealed gaskets or similar in accordance with 
manufacturer’s recommendations.  Schedule 10 piping is not permitted for dry-pipe or pre-action 
sprinkler systems.  In accordance with FM Global data sheet 2-0 recommendations, galvanized 
pipe should not be used where the ambient temperature could exceed 130 deg F unless the pipe is 
specifically FM Approved for use in such conditions.  If this situation arises, black steel pipe with 
an inert gas shall be utilized. 


Provide nitrogen system if the sprinkler system has volume equal or more than 250 gallons.  For 
system less than 250 gallons, provide desiccant dryers. 


Provide supervisory control valves upstream and downstream of the dry/pre-action control valves. 


Provide inspector test drain valve in between dry/ pre-action control valve and downstream 
supervisory control valve. 


Provide a low-pressure air switch and alarm. 


Provide 'AC Power Lost' alarm for air maintenance devices. 


5.3 Other General Piping Requirements 


Other general piping requirements include: 


1. Where mechanical T fittings are used, solid back strap only fittings shall be permitted.  
Snap-on and strapless fittings are not allowed.   


2. Beam clamps or drop in anchors are permitted as a means of fastening to the structure.  
Powder actuated fasteners and concrete screws are not permitted. 


3. Factory shop welded outlets are permitted. 
4. Plastic piping shall not be permitted except for transitions to anechoic chambers or 


similar spaces where specifically reviewed with the MIT Fire Protection Engineer. 
5. Copper piping is permitted for wet pipe sprinkler systems.  Copper piping shall be Type 


K hard pipe (thickness L or M shall not be specified).  Fittings shall be brazed, or FM 
listed pressure seal fittings.  Hangers used on copper piping shall be felt lined or listed for 
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copper applications. 
6. Flexible sprinkler fittings and drops are not permitted. 
7. MIT’s preferred coupling and fitting manufacturer is Victaulic. 
8. All system drains are to be schedule 40 galvanized pipe. 
9. Seismic bracing may be required, see the Guidelines section on Seismic for further 


information. 


6.  SYSTEM DRAINAGE AND TEST CONNECTIONS  


Many of MITs buildings are directly accessible to public sidewalks.  Wherever feasible fire 
protection system drains shall discharge to areas that will not disturb the public.  System drains 
discharging to the interior shall indirectly discharge to an open hub drain/receiver or sump sized 
accordingly to handle the anticipated sprinkler flow.  In no case, shall this open hub drain be 
smaller than 4-inches nominal diameter.   


Special permission must be obtained for the sprinkler system to drain to the exterior.  All exterior 
sprinkler drain locations shall be approved by the MIT Fire Protection Engineer.  Sprinkler drains 
that must discharge to the exterior should be equipped with a minimum 2 inch downward turning 
elbow.  The drains should discharge to MIT owned property wherever feasible and should limit 
disruption to the public.   


A remote inspector’s test connection is to be provided at the end of the most hydraulically remote 
area on every floor.  The piping from the remote test connection should be piped back to the drain 
riser.  In many instances electric solenoid valves that can be remotely operated by the fire alarm 
system will be required at the test connections.  This should be reviewed with the MIT Fire 
Protection Engineer. 


Exterior test connections or other approved means shall be provided for anything requiring flow 
greater than 500 gpm including backflow preventer tests, fire pump test headers etc.  Test 
connections shall be listed, properly identified and equipped with 2-1/2 inch male NH threads to 
allow test valves and hose to be connected.  All test connections shall be located on the building 
exterior.  Normally closed and supervised valves shall be provided on test header piping.  Test 
connections shall discharge to MIT owned property wherever feasible and shall be coordinated 
with exterior storm drains and hard surfaces.  Test connections shall not discharge to surfaces 
such as grass, mulch, dirt, pedestrian walkways etc. 


6.1 Sprinklers  


All sprinklers must be UL listed and FM Approved.  It is important for the designer to specify 
FM Approved sprinklers and to be aware that many variations of sprinklers depending upon the 
k-factor, finish, hazard protection etc., may affect listings. 
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UL listed and FM Approved residential sprinklers may be used inside dormitory rooms.  Use of 
the “small room rule” is not permitted.  Standard spray sprinklers are to be used elsewhere in 
residential occupancies.  This approach is acceptable to FM Global. 


Concealed sprinklers are not FM Approved as quick response sprinklers and are not to be used in 
light hazard occupancies. 


Locations of high temperature and intermediate temperature sprinklers are often overlooked by 
contractors in the field.  The designer needs to coordinate high temperature sprinklers with heat 
sources in accordance with NFPA 13.  Identify locations on the contract documents where higher 
temperature sprinklers are required.  Above and beyond NFPA 13 requirements, MIT requires the 
following minimum sprinkler temperature classifications: 


1. Mechanical Rooms: Intermediate.   
2. Electrical Rooms: High Temperature. 
3. Generator Rooms: High Temperature. 
4. AHU Filter Enclosures:  High Temperature. 


6.2 Miscellaneous Components and Requirements  


Each sprinkler system by a city water source shall be equipped with a pressure switch located 
before the backflow preventer to indicate low city water pressure.  This pressure switch shall be a 
Potter Signal switch equipped with a bleeding valve and pressure gauge assembly.  The switch 
shall be accessible for maintenance and calibration.  All pressure switches used in other parts of 
the building shall also meet these requirements. 


1. The designer needs to specify the required supervisory pressure setting is to be 
determined by half the normal pressure plus 10 psi.   


Normally closed butterfly valves where used shall be listed for such application.  Normally open 
butterfly valves shall not be permitted to be used for normally closed applications such as test 
headers. 


Water flow detectors shall be vane type with retard.   


Each floor control assembly is to be labeled to identify the location served by each floor control 
assembly.  The signage is required to be installed prior to fire alarm testing, the fire alarm 
contractor will use this information to program the fire alarm system.  For systems connected to 
two risers, the sign is required to identify the location of the second riser.  All signs are to be 
engraved or laser printed, white on red or red on white with a minimum character size of 1/2 inch. 


A main waterflow switch shall be provided.  Where the water velocity is expected to exceed the 
listing of a paddle type water flow switch (dry pipe system or pre-action systems for example) an 
alarm check valve is to be provided on the incoming water supply.   
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The designer needs to note that the sprinkler contractor will be required to coordinate sprinkler 
zones with the programming of the fire alarm system.  Flow switches need to be programmed on 
the fire alarm system to indicate the area where water would be flowing and tamper switches to 
be programmed to indicate the location of the valve. 


All control valves including remote inspector’s test connections in the building need to be 
accessible.  NFPA 13 defines accessible as not needing to be accessed by the use of equipment 
such as a portable ladder.  Control valves should be located between 7 and 8 feet above the 
finished floor level where practical.  Where this cannot be accomplished valves should be 
equipped with chain operated hand wheel, fixed ladder or other means reviewed with the MIT 
Fire Protection Engineer. 


All sprinkler control valves are required to be installed with locks and chains in addition to 
electrical supervision.  The contractor will be required to provide the chains and install the locks 
provided by MIT 


The designer needs to note that all signage as stipulated in NFPA 13 is required to be provided.  
Specifically hydraulic design signs, general information signs, sprinkler identification signs and 
signs for every control valve and auxiliary drain valve need to be provided.  Where multiple risers 
serve the same floor signage needs to indicate that all valves on the floor must be shut off. 


Supervised control valves are to be located at the base of each sprinkler riser. 


 


7.  EXISTING BUILDING CONDITIONS 


Renovations may identify or change the hazard classification of the area protected by the 
sprinkler system.  Deficiencies are to be corrected as part of the renovation project.  If sprinklers 
within the work area are more than 40 years old, the sprinklers are to be replaced to minimize 
disruption to occupants in the future.  The contractor should be directed to notify the MIT Fire 
Protection Engineer if any other deficiencies are identified during construction such as obstructed 
piping. 


 


8.  ACCEPTANCE TESTING 


Sprinkler system acceptance tests are required to be conducted in accordance with NFPA 13, 14, 
20, 24, 25 and section 2.8 of FM Data Sheet 2-0.  The system designer has the following 
responsibilities with regard to the tests: 


1. Verify that FM plan review recommendations have been satisfactorily addressed. 
2. Ensure that the system has been installed according to the approved plans. 
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3. Witness a hydrostatic test.  Require that adequate notice be given for such tests.  MIT 
may choose to witness the tests and will coordinate with the engineer. 


4. Witness an incoming fire service main flushing test. 
5. Witness a trip test of all pre-action and dry pipe systems to verify that the required water 


delivery times are met. 
6. Verify that all required equipment identification tags are present.  Hydraulic design data 


information signs are required by section 24.5 of NFPA 13 but are frequently not 
installed.  This data is valuable for future renovation work and the designer is requested 
to call out this requirement in the documents and to ensure that the signs are installed. 


In addition to the required contractor’s material and test certificates per NFPA 13, 14, 20 and 24, 
the specifications must require that the contractor complete and provide MIT a copy of FM85A, 
Contractors Material and Test Certificate for Automatic Sprinkler Systems. 


The specification must require that the contractor complete and provide MIT a copy of FM999C, 
Contractor’s Hydraulic Analysis Certificate for Automatic Sprinkler Systems. 


The specifications must require that the contractor to test all valve tamper alarms and verify that 
all valves, whether monitored or not, are open. 


Design documents shall require the contractor to support the testing of the fire alarm system for 
the contractor and third party acceptance testing.  All sprinkler components will be operated 
during this testing.  Sprinkler contractor will be required to adjust flow switch retard times, 
tamper switches and pressure switches as necessary. 


 


9.  PRACTICES AND PROCEDURES 


Require that the contractor follow NFPA 241, Standard for Safeguarding Construction, 
Alteration, and Demolition Operations during construction.  As mentioned above, this will 
require an impairment plan for renovations or additions and the MIT shutdown notification 
procedure shall be followed whenever any fire protection system is to be impaired.  The contract 
documents must clearly spell out these requirements. 


The sprinkler system designer must prepare a design narrative as required by the Massachusetts 
State Building Code, Section 903 for all fire protection systems. 


9.1 Additional Fire Protection Guidelines 


Cooling towers shall be protected with an automatic sprinkler system where required per FM 
Global data sheet 1-6 and NFPA 214.  Non FM Approved cooling towers shall be equipped with 
automatic sprinkler protection. 
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FM Global data sheet 1-45 shall be consulted during the design of protection for air conditioning 
and ventilation systems.  Sprinklers maybe required in air handling units.  This shall be reviewed 
on a case by case basis with the MIT Fire Protection Engineer. 


Generator enclosures shall be protected by a pre-action system activated by infrared and heat 
detectors. 


There are no special MIT requirements for fire protection in lab hoods. 


9.2 Areas Where MIT Requirements May Differ from Common Practice 


These differences must be understood by the designer and must be clearly spelled out in the 
contract documents.  Failure of the contractor to understand these differences and a consequent 
bid and schedule based on common practice will result in delays, RFI’s and potential change 
orders. 


1. The contractor must provide adequate allowance of time and cost for testing of fire 
protection systems as described above.  Each project will have different requirements and 
MIT should be consulted to estimate the testing duration based on previous experience. 


2. Due to the increased maintenance and additional likelihood of failure, the use of clean 
agent, antifreeze and pre-action systems need to be specifically reviewed with the MIT 
Fire Protection Engineer before being utilized.  These systems may only be used in 
special applications where reviewed with the MIT Fire Protection Engineer. 


3. The contractor must maintain fire protection equivalency during renovations and 
demolition.  This will generally require submission of an impairment plan for MIT’s 
approval.  The designer must discuss this need with MIT prior to completion of the 
contract documents.  This is strictly enforced by MIT but many owners do not require 
such a plan. 


4. The designer must state design densities for each area of the project at the SD phase. 
These may differ from those used in past projects and for other owners.  The FM Global 
sprinkler coverage chart contains this information and is referenced in the above sections. 


5. The design must provide an inspectors test station, piped directly to the drain, at the 
hydraulically most remote point of every sprinkler system including wet sprinkler 
systems.  Determination of that point must be confirmed with MIT  System designers 
frequently leave this to later in the design and finding a suitable drain can be problematic. 


6. The designer must provide fire protection in all concealed spaces that contain 
combustible material or the potential for combustible materials, such as wiring closets.  
Any areas proposed to be left non-sprinkler protected must be confirmed with MIT and 
should be pointed out in the narrative. 


7. The designer should not meet with the Cambridge Fire Department without MIT 
approval.  Generally a representative of MIT’s Systems Engineering Group will arrange 
for and be present at such meetings.  This will be coordinated through the project 
manager. 
 
 


END OF DOCUMENT 
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1.  M.I.T. PLUMBING SYSTEMS GOALS  


It is our mission to provide safe, reliable and efficient plumbing systems that are designed to 
conserve water, energy and the environment.  To achieve these goals, we commit ourselves to 
adhere to pertaining codes, regulations and industry standards.  We will provide redundancy where 
necessary to achieve uninterrupted service and minimize downtime.  We will provide sufficient 
design flexibility to allow for future expansion.  As an institute of technology, we will keep an 
open mind to design proposals that incorporate new technology and innovative approaches to 
plumbing engineering. 


1.1 Top Ten List of Common Plumbing Design Issues (not prioritized) 


1. During renovations and for new construction, provide back water valves at grade level 
and basement level floor drains (sanitary) and area drains (storm) to prevent back-
charging of water. Correct existing conditions as required. Do not treat as existing to 
remain or “grandfathered.” 


2. Provide in-line check valves on hot and cold supplies to all plumbing fixtures. 
3. Existing lead-lined piping shall be replaced as it is discovered during renovations. 
4. Drain valves at bottom of risers 2-1/2 inch and larger shall be 1-1/2 inch size with 1-1/2 


inch threaded fire hose connection.  
5. Potable and non-potable water heaters shall be medium pressure (60 psi) steam semi-


instantaneous with double wall 90-10 cupro-nickel alloy jacket and bundle. 
6. Condensate from air conditioning coils shall be collected as reclaim water or piped 


indirectly to storm. 
7. Domestic water booster pumps shall be vertical, multi-stage with variable speed drives 


and all wetted parts shall be 304 stainless steel.  Control panels are to display inlet 
pressure, discharge pressure, flow, totalized flow, and pump status.  Pressure and flow 
shall be displayed through the Building Management System (BMS). 


8. Valves in chases are to be installed to be accessible for repair and replacement with 
access panels installed if needed.  


9. When possible, the first three to four floors of a building shall be fed potable water 
directly from street pressure.  A pressurized express main shall feed upper floors. 


10. Irrigation water is to be metered by independent city meters to facilitate sewer 
abatements, and must tap the main ahead of the domestic water meter. Irrigation (non- 
sewer) meter shall be installed per Cambridge Water Department standards.  
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2.  DESIGN REVIEW CHECKLIST 


The Design Consultant is responsible for filling out, signing, and submitting this checklist at each 
phase of design as a guide for review by M.I.T. Facilities. 


2.1 Schematic Design (SD) Phase  


MIT will use this submittal to develop comprehensive cost scoping for project budget 
development.  In addition to information noted below, the documents shall include statements of 
conditions, known and unknown, that could affect project cost (i.e. This portion of the ceiling is 
extremely tight and may require relocation of some existing services, etc.) 
 
It is the intent of MIT that these documents identify areas of cost implication that the contractor 
can use to identify scope and cost that can be tracked through future phases of development. 
 
Provide the following information in the Schematic Design submittal: 


1. Review of applicable code, regulations, and standards.  


2. State applicable codes on the cover drawing 


3. Identify major equipment. 


4. Identify space requirements. 


5. System descriptions (Basis of Design) 


6. Alternative design concepts. 


7. Outline specifications. 


8. Equipment cut sheets 


9. Statement of probable costs (vendor assistance may be required.) 


10.  Incorporation of pre-design contingencies, design charrettes, and owner’s program 
requirements. 


11. System descriptions (Basis of Design) which must include: 


a. Preliminary drawings (layout and riser diagrams). 


b. Equipment lists or schedules. 
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c. Full description of each system and the project requirements that are satisfied by 
these systems. 


d. Include information that can form the basis of inspection and test acceptance 
criteria. 


2.2 Design Development (DD) Phase  


1. Risers diagram for all systems  
2. Specification of water meters. 
3. Meter remote registers coordinated with M.I.T. Facilities. 
4. Piping and metering of irrigation water. 
5. Design of split water distribution system, as applicable. 
6. Variable speed drive domestic booster pumps, as applicable. 
7. Calculations of water distribution pressure and flow. 
8. Water heater selection. 
9. Hot water storage temperature, as applicable. 
10. Tempered water system design. 
11. Chase wall sizes coordinated between plumbing and architectural. 
12. Natural gas systems including: 


a. Natural gas load calculations. 
b. Natural gas loads filed with the gas company. 
c. Elevated gas pressure permit filed, as applicable. 


13. Flushing water including: 


a. System design, as applicable. 
b. Flushing water variance application filed, as applicable.  
c. Flushing water load calculations. 
d. Flushing water pressure calculations. End fixture pressure not to be less than 40 


psig and not greater than 80 psig. Provide pressure control valves as necessary to 
attain design pressure limits. 


14. Controlled Flow roof drain design, as applicable. 


a. System design, as applicable. 
b. Include roof drain areas serving for each roof drain and indicated on the riser 


diagrams. 
 


15. Location of emergency showers and eyewashes.   


a. Emergency shower and eyewash locations to be reviewed with M.I.T. EHS.  
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16. Location of sanitary vent terminals with respect to HVAC fresh air inlets.  Provide 
minimum 25 feet away from any fresh air intakes. 


17. Piping of HVAC condensate to storm drain system. 
18. Trap primers shall be provided for all floor drains and are installed where required.  
19. Coordination of plumbing with HVAC.  
20. Coordination of plumbing with electrical. 
21. Sprinkler drains and compressed air service supplied to fire protection systems. 
22. Garage waste, sand, and oil interceptor design reviewed with plumbing inspector. 
23. Grease interceptors design shall be reviewed with plumbing and sanitary inspectors. 
24. Updated fixture and equipment cut sheets provided. 
25. Reclaimed water systems application for variance filed with Cambridge and reviewed 


with Plumbing Inspector. 
26. Coordinate with the Architect to provide moisture resistant gypsum board in plumbing 


chases and wet walls to the greatest extent possible. 
27. Provide sleeves for all pipe penetrations in wet wall and laboratories. 
28. Provide cleanout at the end of a ganged water closets sanitary header. Cleanout shall be 


higher than flood rim of water closets. 


2.3 90% Construction Documents and Construction Documents (CD) Phase  


1. List of design changes from the Design Development issue. 
2. Updated fixture and equipment cut sheets. 
3. Natural gas loads and permits approved by Gas Company or State Board. 
4. Flushing water system approved by local Authority having jurisdiction. 
5. HVAC condensate coordinated with storm water system. 
6. Electrical loads coordinated with electrical drawings. 
7. Variances approved by responsible authorities. 
8. Review of specification sections. 
9. Coordination with other trades (mechanical, electrical and fire protection) 


2.4 Shop Drawing Phase  


1. Ensure that the shop drawing submittals comply with all aspects of the contract 
documents; note in writing any deviations for discussion with M.I.T. or provide written 
certification that shop drawing submittals are compliant. 


2.5 Record Drawing Phase  


1. Review record drawings and final submittals for compliance.  Provide a written report of 
compliance or deviations. 


2. Record drawings shall include all isolation valves location, valve tags, equipment 
location and schedules. 
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3.  PLUMBING SYSTEMS DESIGN CRITERIA 


3.1 City Water Metering Requirements  


Provide Cambridge Water Department preferred meters for city water metering including:   


1. Refer to MIT Utilities Water Meter Section for meters specification. 
2. Provide meters for irrigation water branch, cooling tower branch, building main feed, and 


cooling tower blowdown line. 
3. Water meters for cooling tower makeup and blowdown shall be installed after 


(downstream of) the building main meter. These meters are used to facilitate sewer rebate 
tracking with the City. 


4. Water meters for irrigation systems shall be installed before (upstream of) the main 
building meter. These meters are not sub-meters of the building’s main service and shall 
be fed directly from the water service entry separate from the rest of the building. 


5. Provide a full size valve up to 2-1/2 inch with threaded hose connection at the outlet side 
of the city water meter to use for meter calibration, temporary feed to the building, and 
system draining. 


6. All city water meters shall read in cubic feet. 
7. With the exception of irrigation and cooling tower make-up meters, The City of 


Cambridge Water Department will supply water meters for services 2 inch and smaller, 
typically Neptune meters, AWWA C700. 


8. For	  water	  meter	  specifications	  see	  utilities	  section	  of	  the	  MIT	  Design	  Standard. 


Provide an electrical outlet for all meters requiring remote reading. 


All meters shall be provided with manufacturer’s remote registration hardware including a wall-
mounted accessory pad for communications. 


Fire protection services are not to be metered. 


Install dedicated water meters for cooling tower make-up, cooling tower blowdown and in-
ground irrigation systems.  Dedicated meters are not sub-meters to a main meter, and shall be fed 
directly from the water service entry, separate from the rest of the building, upstream of the 
domestic water meter.  Dedicated meters are used to facilitate sewer rebate tracking with the city. 


Meters inside the building shall be installed in accessible locations.  Exterior meter pits or vaults 
are not allowed. 


Wherever possible, remove existing meters in exterior pits and vaults and relocate inside the 
nearest building. 
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Water used at a construction site shall be metered by the contractor and billed to the respective 
construction project account. 


3.2 Backflow Prevention  


Refer to “Plumbing Products” table below for acceptable backflow device manufacturers. 


All backflow devices, 4 inch and under, shall have ball valves for isolation.  Ball valves 2 ½ inch 
to 4 inch and smaller shall be American Valve 3700V (series). 2 inch and smaller shall be lead 
free bronze body valves. Specify gate valves for sizes 6-inch and larger.  


Project specifications shall include the following under Part 3 – Execution: 


“Flush water lines prior to backflow testing to clear piping of sediment. Test all backflow 
devices and provide written record of each test result to M.I.T. Facilities. A third-party 
certified tester shall perform all tests. Rectify all test discrepancies prior to M.I.T. 
acceptance.  Provide one spare parts kit to M.I.T. for each size backflow device.” 


Backflow devices with flange or body material dissimilar to the connected piping shall be installed 
with a dielectric kit supplied by the backflow device manufacturer. 


All backflow devices shall be supplied with a 20-mesh strainer at the inlet. 


Unless a fire pump is installed, strainers are not required for double check valves in fire protection 
services. 


Where fire pumps are installed, provide a 20-mesh strainer body and strainer for fire pump testing 
and certification.  This strainer is required to prevent foreign matter frequently present in new 
services from fouling the fire pump.  After certification, remove the strainer element from the 
strainer body. 


For sizes 2-inch and smaller, provide Watts LF909 QT-S.  For hot water, provide Watts LF909 
HW-QT-S. (210oF) 


For 2-1/2-inch and larger, provide Watts LF909 QT-S. 


Provide air gap and indirect waste. Run waste pipe to nearest floor drain. 


All backflow preventer assemblies over 2-1/2-inch shall be epoxy coated cast iron. 


Backflow preventers shall be approved by the Cambridge Water Department. 


Provide one (1) set of repair kit. 


2 inches and smaller shall have a soft seat check valve upstream and downstream of device. 


Provide pressure gauges upstream and downstream of backflow preventers. 
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3.3 Booster Pumps  


Water pressure on campus can vary significantly from day to night and from season to season. 
Pressure ranges from 40 psig to 60 psig. 


Buildings with the highest occupied floor over 40 feet above grade or four stories or higher shall 
have a booster pump system to maintain pressure. 


Motors driven by VFDs shall be equipped with motor shaft grounding rings at both ends.  


Motors for VFD shall be VFD inverter duty rated. 
 


Split Systems: The basement through fourth floor shall be fed off of street pressure when 
practical.  An express main from the booster pumps will feed the upper floors.  This is to 
conserve energy by avoiding pressurizing water above 80 psig only to subsequently reduce 
pressure through a pressure-reducing valve to feed lower floors. 


All domestic water booster pumps shall be vertical, multi-stage with variable speed drives. 
Control panels are to display inlet pressure, discharge pressure, flow, totalized flow, and pump 
status.  Pressure and flow should be displayed through the building’s BMS and MIT PI System. 


Provide 3/4-inch shutoff valve with threaded hose connection at upstream of hydrocumulator tank.  
Provide pressure gage at hydrocumulator tank with shutoff valve. 


Provide a full size by-pass with shutoff valve. 


Provide BACNET output for booster pump interface. 


3.4 Water Heaters, Master Mixing Valves and Circulator Pumps  


Water heaters in academic buildings shall be semi-instantaneous medium pressure (60 psi) steam 
fired whenever possible. Configuration shall be double-wall with 90-10 cupro-nickel alloy jacket 
and tube bundle. Design engineers should be aware that due to the superheat available in the 
campus distribution system the steam temperature at 60 psig will be well above saturated 
conditions and may be as high as 415 degrees F. 


Instantaneous water heaters shall not be used on potable hot water systems: 


1. Instantaneous water heaters are defined as heat exchangers where the water to be heated 
is in the coil and the steam is in the jacket. 


2. Semi-instantaneous water heaters are defined as heat exchangers where the water to be 
heated is in the jacket and the steam is in the coil.  With an internal thermostatic control, 
these heaters are far more accurate. 
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Where a reduced pressure zone backflow preventer is installed in the domestic water supply, an 
expansion tank shall be installed in the cold water feed to the potable water heaters. 


When storage type water heaters are used, storage temperature shall be from 140 deg F to 150 deg 
F to inhibit bacterial growth.  This requirement is especially important in dormitory buildings 
and buildings with shower facilities where occupants can be exposed to aerosolized hot water. 


Hot water heater steam control valves should be pneumatically controlled. Pilot operated steam 
valves should be used only in situations where compressed air is not available. 


Thermostatic mixing valves shall be used to convert to hot water storage temperature to 
distribution temperature.  Hot water distribution temperature shall be between 110 deg F to 120 
deg F for academic buildings and 120 deg F to 130 deg F for residencies. Thermostatic valves 
shall be listed as lead free and be certified ASSE 1017. Hot water temperature should be displayed 
on the building’s BMS. 


1. For peak flow ranges 30 gpm and lower, specify Leonard, Lawler or Watts approved 
equal ASSE 1017 valves with 0.5 gpm minimum flow. 


2. For peak flows from 30 to 120 gpm, specify ASSE 1017 digital response thermostatic 
mixing valves, Powers Intellistation LFIS, Armstrong “The Brain” DRV or Leonard 
Nucleus  with 0.5 gpm minimum flow. 


3. For all valve types, follow manufacturer’s written instructions for hot water 
recirculation piping configuration and balancing. Manufacturer instructions shall take 
precedence over Construction Document details which are typically generic and 
schematic. 


4. Provide a full size tee at the discharge of hot water mixing valve to enable load for 
mixing valve setting. 


5. Provide a hot water by-pass with an isolation valve to the mixing valve hot water 
discharge.  Pipe size shall match the hot water distribution main. 


6. Provide temperature gauges on hot water supply and hot water discharge. 


7. Provide strainer with blowout port and isolation valve on cold and hot water supply 
to digital mixing valve. 


Provide drain port for thermostatic mixing valve cleaning and inspection. Provide a ¾” ball valve 
with threaded hose connection between the valve outlet and main shut-off valve to assist in testing 
and temperature adjustment. 
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Hot water circulation pumps shall be in-line stainless steel centrifugal pumps with close-coupled 
variable speed drive motor and on-board temperature and flow instrumentation. Grundfos Alpha or 
Grundfos Magna 3.  Connect temperature, flow and status points to the building BMS.  


On large distribution systems such as in a laboratory or residence hall (i.e. for return flow rates 
about 5 gpm and higher), overnight or weekend shut-down of the circulation system is not 
allowed. Doing so will result in excessive time to restore temperature throughout the distribution. 
For smaller distribution systems, overnight shutdown provided by a timer is permitted. 


Electric water heaters: Provide a solid 90/10 copper-nickel tank with 316 stainless steel Inconel 
heating element. 


For water heaters which use campus medium temperature water as the heat source, provide 316L 
stainless steel double walled plate heat exchanger with brazed copper construction. 


For water heaters or water storage tanks installed above any occupied space, provide a safe waste 
pan under the water heater or hot water storage tank. The pan shall be piped indirectly to a 
properly trapped and vented fixture. Alternatively provide a solenoid shut-off valve with flood 
sensor and alarm local audible alarm. 


3.5 Hose Bibbs and Wall Hydrants  


Interior hose bibbs shall be provided in each toilet room with more than one flushing fixture and in 
each mechanical room.  


Hose bibbs in toilet rooms shall be polished chrome plated with threaded hose connection, integral 
vacuum breaker and removable tee handle. Equal to Chicago 952-1/2CP. 


Hose bibbs in mechanical rooms and other unfinished spaces such as trash rooms, storage rooms, 
etc. shall be rough chrome plated with threaded hose connection, integral vacuum breaker and 
removable tee handle. Equal to Chicago 998-RCF. 


Provide hose bibbs in trash rooms and loading docks. 


Exterior hydrants shall be self-draining, non-freeze configuration with integral vacuum breaker. 
Wherever possible, specify hydrants with flush access door with removable tee handle. J.R. Smith 
5509QT or equal. 


Exterior hydrants shall be located 2 feet above finished grade. 


Provide wall hydrants every 100 feet along the perimeter for residential buildings. 


On roofs with mechanical equipment such as air handlers with heating/cooling coils and cooling 
towers or on vegetated roofs provide non-freeze roof mounted hydrant(s) with ASSE 1052 
backflow device and threaded hose connection. Hydrant shall be capable of being mounted to the 
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roof deck with flashing and counter flashing. Provide a hydrant drain piped over to the closest 
acceptable receptor such as a janitor sink or trapped and vented floor drain. 


3.6 Floor Drains, Roof Drains and Area Drains  


Provide trap primers and trap guards for all floor drains, either automatic or mechanical.  
Automatic one shall work for 3 psi differential.  Similar PPP orWade. 


Provide floor drains in toilet rooms with more than one flushing fixture, in mechanical rooms and 
in trash rooms. Locate mechanical room floor drains as required to receive discharge and/or drain 
down by mechanical and plumbing equipment. All RPZ backflows shall be piped indirectly to a 
floor drain. 


All floor drains not regularly receiving process water waste shall be provided with an automatic 
trap primer similar to Precision Plumbing Products (PPP) Model MP-500-115V (1 to 4 outlets 
with distributor) or PTS (series) manifold multi-outlet units.  


Floor drains are required at ADA showers.  


Mechanical room floor drains shall be specified with removable sediment buckets. Provide with 
water dam floor drains for clean water waste (condensate drain discharge). 


Roof drains shall be ASME A112.6.4 (latest adopted edition) general duty cast iron body with 
flashing ring, gravel stop and polyethylene dome strainer. Specify under deck clamps, sump 
receiver and other accessories as needed to mount to roof deck system. 


Secondary overflow drains shall have a perimeter water dam approximately the same diameter as 
the drain flashing ring. Interior standpipe drains are not permitted. Water dam height shall be 2 
inches minimum but not more than permitted by the loading factor of the roof system. 


Provide bronze or stainless steel overflow drain outlet with insects screen. 


3.7 Pressure Gauges, Temperature Gauges and Related Instruments  


Pressure gauges, switches and transmitters shall have 1/4 inch isolation valves (or size as required 
by the instrument’s process connection size). 


Provide pressure gauges at the inlet and outlet of each pump, backflow preventer and pressure- 
reducing valve. 


Provide temperature gauges at the inlet and outlet of each water heater, thermostatic valve, and 
circulation pump. Provide temperature gauges with 304SS stem and 316SS thermowells. 


Pressure gauges shall be liquid filled Trerice 450 series or equal.  
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3.8 Drinking Fountains  


Recess drinking fountains in alcoves.  Do not project into corridors.  Coordinate with the Architect 
as required.  


Provide dual height units as required to meet barrier-free accessibility requirements. 


Units should be electric water cooled with bottle fillers. 


3.9 Toilet Room Fixtures  


Residence hall water closets, lavatories, public urinals, and public/private showerheads shall be 
EPA Watersense ® certified. 


Wall hung lavatories are preferred for commercial (i.e. non-residence) toilet rooms. Avoid the use 
of countertops.  


Where countertops are used, specify an under-mount bowl to eliminate any lip or dam at the sink 
edge. 


Lavatory selection and design shall be easy to wipe clean and prevent trapped water outside the 
sink bowl.  Provide with overflow drain and grid strainer for public use and pop-up drain for 
residential use. 


Public lavatory faucets shall be 0.35 gpm electronic sensor faucets. Faucets shall be battery 
powered with recharging technology (e.g. solar or turbine regeneration). Public lavatory faucets 
shall be specified with ASSE 1070 thermostatic temperature limiting valves set at 110ºF outlet 
temperature.  Provide one (1) single handle manual operated faucet on public bathrooms. 


Residence hall lavatory faucets shall be 0.5 gpm with manual control. In residence hall units 
designated ADA, provide ASSE 1070 thermostatic temperature limiting valves set at 110ºF outlet 
temperature. 


Public water closets shall be wall hung flush valve fixtures, 1.0 gallons per flush. Flush valves 
shall be sensor operated, battery powered with recharging technology (e.g. solar or turbine 
regeneration). 


Urinals shall be wall hung flush valve fixtures, 0.128 gallons per flush. Flush valves shall be 
sensor operated, battery powered with recharging technology (e.g. solar or turbine regeneration). 


Residence hall water closets shall be tank-type, floor mounted, 1.28 gallons per flush or dual flush 
with fewer gallons per flush. 


Shower valves shall be single handle, ASSE 1016 pressure balance, thermostatic or combined anti-
scald units. Shower heads shall be maximum 1.5 gpm. 
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Provide in-line checks on both hot and cold supplies. 


Water closets and flush valves shall be the same manufacturer, do not mix and match. 


Provide water closet carriers with a 4-inch coupling (3-inch is not acceptable) and 500 pound load 
rating. 


3.10 Janitor Sinks  


Janitor sinks shall be floor mounted mop receptors constructed of terrazzo with 304 stainless steel 
bumper guards and wall splash guards. Faucet shall be two handle, wall mounted with polished or 
rough chrome plated finish, integral check valves, integral vacuum breaker and pail hook with 
bracket. 


Minimum drain and trap size shall be 3 inch. 


Hot and cold water supplies feeding janitor sinks shall be protected by ASSE 1013 reduced 
pressure zone backflow prevention. Point of use backflows are not preferred due to the number of 
assemblies required to be registered, maintained and tested, therefore consolidation is encouraged. 
A central RPZ with separate electric storage water heater feeding only the janitor sinks is ideal 
where recirculation is required due to distance from the hot water source to the furthest outlet. 
Non-potable hot water shall not be recirculated back to the potable hot water system or heaters.  


3.11 Natural Gas  


Determine the current gas supply company. As of year 2020 contact Eversource. 


Provide	  an	  MIT	  gas	  sub-‐meter	  for	  any	  new	  building	  natural	  gas	  service.	  New	  gas	  meter	  shall	  
have	  provisions	  for	  data	  transmission.	  For	  gas	  meter	  specification,	  see	  utilities	  section.	  


File total connected load for new gas consumption with the gas company in writing. Review the 
preliminary gas system load with the gas provider early in the design process and u p d a t e  
regularly thereafter. 


The gas company will make the connections to the gas main and will provide the service branch to 
the building.  


The gas company typically furnishes and installs the gas meter assembly. 


Provide swing joints at buildings as required by code and standards to account for building 
settlement. 


Refer to laboratory services sections of the M.I.T. Guidelines for laboratory gas requirements. 


Install emergency shut-off valves outside the labs with tee handles and on to the path of egress.  
Provide signage “master gas shutoff valve”. 
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For pressure less than or equal to 0.5 psi (14 inch water column):   


1. Pipe Sizes 2 inch and Smaller: Schedule 40 black steel pipe with malleable iron screwed 
fittings.   


2. Pipe Sizes 2-1/2 inch and Larger: Schedule 40 black steel pipe with welded joints. 
3. Gas pipe shall be painted yellow with labels. 
4. Exterior gas piping and piping exposed to the elements including all piping in open 


parking structures shall be polymer coated and joints shall be painted yellow with epoxy 
paint. 


 
Natural gas to commercial kitchen cooking equipment shall be provided with an automatic shut-
off, manually reset solenoid valve in addition to the manual shut-off and hood fire suppression 
automatic shut-off valve. The solenoid valve shall be controlled by a carbon monoxide and 
natural gas (methane) monitor connected to two (2) carbon monoxide detectors and two (2) 
methane detectors located in the room. The detectors shall be mounted as recommended by the 
detector/controller manufacturer, generally 3 to 5 feet above the floor and greater than 10 feet 
away from the cooking equipment or hood. Twin detectors are intended to provide redundancy. If 
one detector activates, the system goes into “alarm” mode with local alarm notification. If a 
second detector activates, the system goes into “shut down” mode which closes the natural gas 
solenoid and initiates a remote alarm notification to the building fire alarm system. The solenoid 
valve may not be automatically reset. It shall require manual reset at the controller to re-open. 


3.12 Sewage Ejectors and Sump Pumps  


Refer to 248 CMR, Section 10.15 (10) Table 5 for determine the capacity of sewage ejectors. 


Elevator Sump Pumps – Provide submersible sump pump with 300 series stainless steel shafts, 
bronze impellers with 50 feet of power cable. Two (2) mechanical type float switches shall be 
suspended from the discharge pipe. Each switch shall be furnished with 50 feet of cable. Provide a 
control panel with including an alarm horn with a silence switch and one (1) set of isolated 
contacts for remote alarming. The general alarm shall be interfaced with the building management 
system. 


For non-hydraulic elevators (traction elevator) the pump discharge force main shall be piped 
through an oil interceptor, then indirectly to the storm system clear water waste receiver. 


For hydraulic elevators the pump discharge force main shall be piped through an oil interceptor 
and then discharged to a sanitary waste receiver.  


All sewage ejectors and sump pumps in basins deeper than 4 feet shall be specified with rail 
removal systems.  


Provide duplex pumps with an automatic alternating control panel. 
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Provide air cooled (no oil lubricated) pumps. 


All sewage ejector high alarms shall be connected to the building management system (BMS). 


Provide alarm indicator light outside the Mechanical Room. 


3.13 Emergency Showers and Eyewash Systems  


ANSI Z358.1 (latest edition) and 527 CMR 10.02 shall be followed in all respects when installing 
emergency showers and eyewashes on campus.  MIT requires the tempered water system to 
support minimum of two (2) safety showers (40 GPM) on new laboratories buildings and one (1) 
safety shower and one (1) safety eyewash on existing laboratory building renovations. 


Supply water to emergency showers and eyewashes shall be tempered in a range between 70ºF 
and 90ºF with a preferred temperature of 85ºF with emergency thermostatic mixing valves. 


Thermal Storage: 


1. Whenever possible, tempered water shall be supplied through a semi-instantaneous 
steam-fired water heater(s).  This heater may be the potable water heater for the building. 
The intent is to minimize thermal storage required for ANSI flushing water supply 
requirements. 


2. When semi-instantaneous heaters are not possible, M.I.T. prefers the use of dedicated 
electric storage water heaters to meet 15 minute tempered water requirements of ANSI. 


3. Storage water heaters shall have a minimum combined storage capacity of 220 gallons at 
a storage temperature of 150 deg F to meet one shower and one eye wash requirements. 


4. Storage temperature requirements are intended to mitigate Legionella pneumophila 
proliferation in stagnant water supplies.  Higher temperature also allows a higher specific 
enthalpy thereby reducing storage volume. 


Emergency shower mixing valves to comply with ANSI Z358.1 to provide 20 gpm of tempered 
water with positive hot water shutoff and cold water bypass bronze body, dual independent 
elements, stainless steel piston and liner. Thermostatic mixing valves shall be set for 85ºF and 
designed to provide full cold-water bypass on failure of the hot water supply.  


Thermal storage shall be sized for one emergency shower and one emergency eyewash flowing for 
15 minutes for existing buildings; two showers for new construction.  Minimum delivery 
temperature shall not be less than 70 deg F after fifteen minutes. 


Flushing water supply pressure to emergency showers and eyewashes shall not be less than 20 psig 
and shall not exceed 30 psig.  Where water supply pressure is inadequate to supply the 20 psig 
minimum residual at design flow include a booster pump in the tempered water system. 


Pipe sizing shall be based on two emergency showers flowing simultaneously without regard to 
delivery temperature including: 
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1. Minimum main distribution shall be 2 inch diameter. 
2. Branch distribution to a floor shall be not less than 1-1/2 inch diameter. 
3. Feeds to individual equipment shall follow ANSI requirements. 


Continuous flushing of tempered water line to prevent stagnation, as required by Mass Plumbing 
Code, should be done by tying to a bathroom fixture (preferred connected to the cold water feed 
of urinals or water closets) or other approved means. Comply with the “5 foot rule” for dead legs. 


Emergency eyewash models should be dual stream and the swing arm type is preferred. Drench 
hose units mounted next to laboratory sinks are prohibited. If used as supplemental equipment, 
such drench hose units shall be located 6 feet or more away from laboratory sinks and fume 
hoods. 


Safety showers shall be specified with the manufacturer’s flow switch package for connection to 
the BMS. Refer to controls sections for addressable monitoring by room number. Only located in 
common areas. 


Safety showers do not require floor drains. Free standing eyewash units do not require hard piped 
waste, trap or vent. However, specify and detail that recessed pull-down eyewash units have the 
drain piped to the provided “daylight” outlet. The	  plumbing	  contractor	  shall	  be	  directed	  to	  
modify	  free-‐standing	  eyewash/safety	  shower	  units	  to	  locate	  the	  eyewash	  drain	  
approximately	  24	  inches	  above	  the	  floor	  with	  a	  galvanized	  nipple	  and	  elbow.	  This	  allows	  
the	  discharge	  to	  be	  collected	  in	  a	  bucket	  during	  testing.	   


See Appendix A for emergency shower and eyewash details. Exposed and recessed options are 
detailed. 


Tempered water distribution piping is not required to be insulated per ASHRAE 90.1 and the 
IECC. 


Provide lockable line size full port shutoff valve on hot and cold water feed to the emergency 
mixing valve. Service valves in the tempered water distribution shall be locked open or have the 
operating handle removed and zip-tied to the pipe for use as needed for maintenance shut-downs. 


Provide tempered water flushing line with an automatic trap primer valve (discharge time set at 
30 second/ 24 hours).  Drain line discharge to the mop receptor. 


Provide testing certification for all emergency equipment which include emergency 
shower/eyewash stations, emergency showers and emergency eyewash stations.  Testing 
procedures for certification shall comply with ANSI ISEA Z358.1. 
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3.14 Lab Waste Neutralization  


M.I.T. uses centralized pH neutralization for the campus.  Buildings without stand alone systems 
collect their lab waste in the basement and transfer it to the nearest neutralization system for 
neutralization. 


Neutralization by the use of limestone chip tanks is not permitted, even in cases of “temporary” 
provisions. All lab waste shall be treated by means of a fully automated pH adjustment system. 


Pumped lab waste piping should be Schedule 80 high density polyethylene (HDPE) with butt 
fusion or socket joints use socket fusion joints only when field fabrication of a butt fusion joint is 
not practical.  Equivalent Standard Dimension Ratio (SDR) pipe wall thickness rating is SDR 11. 
Piping color should be black. 


Gravity lab waste piping should be flame-retardant polypropylene (PPFR) with fusion joints and 
mechanical joints in laboratory casework.  Piping color should be blue, pale green or dark green. 


Point of Use Lift Stations: 


Provide point of use lab waste lift station at lab sinks if lab waste cannot flow by gravity to the lab 
waste system. 


Lab waste lift station package system shall be a UL listed and Mass approved product. 


Practical Applications Inc. is the MIT preferred vendor for lab waste lift stations. 


In certain locations on campus, laboratory sinks may still have limestone chip tanks below sinks 
without automatic pH treatment downstream. If such chip tanks are present, new infrastructure for 
laboratory waste transfer or treatment must be provided to comply with City of Cambridge and 
MWRA regulations. 


In some locations on campus, some laboratory sinks may have limestone chip tanks installed but 
downstream piping is laboratory waste materials and waste is either treated or transferred to an 
appropriate treatment system. If such chip tanks are present, they should be remove and replaced 
with a new polypropylene (PPFR) p-trap. Legally dispose of chip tanks, p-traps and piping as 
hazardous waste if heavy metals or other contaminants are discovered. Testing to be done/verified 
by MIT EHS. 


Lab Waste Transfer Stations: 


Welded seam polypropylene basin with reinforcing ribs. Basins shall include 1 ½ inch low point 
drain valve, access manway, and threaded or flanged nozzles as required for pumps, inlet, outlet, 
vent and level sensors. Basin shall be air tight to prevent odors. 
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RF Admittance technology continuous level sensors for level measurement and pump on/off 
control. Point level sensors for high-high alarm and pump start permissive level. Equal to 
AMETEK Drexelbrook Universal or Intellipoint. 


Duplex stainless steel housing and impeller centrifugal, end-suction pumps with suction flexible 
connections. Preferred pump configuration is floor mounted exterior. Submersible pumps may be 
considered on a case-by-case basis due to space restraints. Goulds or equal. 


Discharge electromagnetic flow sensor capable of displaying and transmitting instantaneous flow 
and totalized flow. ABB or equal. 


pH probe located in basin capable of transmitting pH to control panel. 


Install sample port at pump discharge for grab and composite sampling at an accessible height 
without the use of a ladder. 


Control panel with local power disconnect and touchscreen operator interface. Controller shall be a 
programmable logic controller (PLC) capable of receiving operating inputs and providing display 
or control of the following parameters: 


Pump status: On/off/auto (user selected) 
Pump run indication 
Basin Level 
Alarm: high level, pump failure, etc. 
Discharge pH 
Discharge flow (gpm) and totalized flow (gallons) 
The controller shall be connected to the BMS system for remote monitoring of the basin high-high 
alarm and one general alarm point. The	  controller	  shall	  be	  provided	  with	  a	  UPS power supply 
sized to allow the controller to continue to operate for 120 minutes during a loss of normal power.  


Centralized pH Neutralization: 


Welded seam polyethylene contact tanks with reinforcing ribs. Tanks shall include access 
manway, and threaded or flanged nozzles as required for chemical injection, mixers, inlet, outlet, 
vents and sensors. 


Tank-mounted pH probes capable of transmitting signal back to the main controller. 


Tank or shelf-mounted metering pumps with concentrated 50% sulfuric acid and 50% sodium 
hydroxide reagent tanks. Although proper mixing should provide adequate pH response during 
treatment, assess the need to provide Calcium Carbonate solution and metering pump where 
influent waste is predominantly deionized to buffer the pH response of the treated solution. Include 
reagent tank low level switches. 
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Tank-mounted marine style mixers capable of completing a full tank turn-over in one minute or 
less. For example, a 500 gallon contact tank shall be mixed at a rate of 500 gallons per minute. 


Discharge p-trap with in-line final pH sensor and MWRA required sample port and two additional 
MIT sample ports for grab and composite sampling. 


Discharge electromagnetic flow sensor capable of displaying and transmitting instantaneous flow 
and totalized flow. ABB or equal. 


Circular chart recorder to continuously record for 7 days minimum the discharge pH. 


Control panel with local power disconnect and touchscreen operator interface. Controller shall be a 
programmable logic controller (PLC) capable of receiving operating inputs and providing display 
or control of the following parameters: 


Metering Pump status: On/off/auto (manual user selected) 
Pump run indication 
Alarm: pH level out of limits, reagent tank low, pump failure, etc. 
Discharge pH 
Discharge flow (gpm) and totalized flow (gallons) 
 
The controller shall be connected to the BMS system for remote monitoring of the parameters 
above. The controller shall be provided with a UPS power supply sized to allow the controller to 
continue to operate for 120 minutes during a loss of normal power. 


3.15 Minimum Insulation Requirements for Hot and Cold Water 


Applies to both potable and non-potable water distribution systems. Insulation shall meet the 
requirements of ASHRAE 90.1 (latest adopted edition). 


Cold Water: Minimum 1/2 inch insulation thickness. 


Tempered Water (70ºF to 90ºF): Insulation not required. 


Circulated Service Hot Water (100ºF to 140ºF): 


1-1/2 inch and smaller: 1 inch minimum insulation thickness at maximum conductivity of 0.28 
BTU/in x ft2 x ºF. 


2 inch and larger: 1-1/2 inch minimum insulation thickness at a maximum conductivity of 0.28 
BTU/in x ft2 x ºF. 


Circulated Hot Water (141ºF and higher): 


1-1/2 inch and smaller:  1-1/2 inch minimum insulation thickness at maximum conductivity of 
0.29 BTU/in x ft2 x ºF. 
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2 inch and larger: 2 inch minimum insulation thickness at a maximum conductivity of 0.29 
BTU/in x ft2 x ºF. 


Non-Circulated Service Hot Water: 


All Sizes: 1 inch minimum insulation thickness at a maximum conductivity of 0.27 BTU/in x ft2 
x  degrees F. 


3.16 Interceptors, Separators, and Holding Tanks 


Food Preparation/Service Areas 


Comply with 248 CMR, Mass Plumbing code where such drains must be provided. As a 
minimum the following are recommended: 
 


•  Cafeterias; 
•  Dining areas where food is prepared and served; 
•  Commercial kitchens; 
•  Restaurants; 
•  Medical facilities; and 
•  Where substantial amounts of fats, oil, and grease have the potential to enter the 
 buildings drainage system or cause obstructions in sewage lines. 


 
Residential Areas 


Grease traps and interceptors are not required for residential buildings, structures, dwellings, 
dwelling units, or any private residence.  Floor drains are required at ADA showers. 
 
Cafeterias or Commercial Cooking Areas 


Grease traps and interceptors are required in buildings deemed “residential” (e.g. Dormitories, 
graduate student apartment buildings) that include cafeterias or commercial cooking areas (i.e., 
dining halls). 
 
The fats, wax, oil, and grease contents of a grease trap or interceptor shall not be discharged to 
the sewer system.  
 
Chemical, biological, or physical means shall not be used to release fats, wax, oil, or grease into 
the sewer, bypass the trap or interceptor, or otherwise make the trap or interceptor operate less 
effectively. Only MWRA approved chemical or biological agents can be used in a grease trap or 
interceptor may be added to a trap or interceptor to convert the fats, wax, oil, and grease in a trap 
or interceptor to a substance not regulated by 360 CMR 10.021 through 10.024 if the resulting 
discharge from the trap or interceptor will not cause or contribute to an obstruction or blockage in 
the sewer or otherwise violate 360 CMR 10.021 through 10.024. 
 
Central and point of use grease interceptors shall be provided per 248 CMR, Section 10.09.  
Provide testing port for central grease interceptor located downstream of the discharge. 
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Vehicle Maintenance Areas 


Ensure that the floor drain shall be equipped with an approved sediment and sand control basket, 
or the floor drain shall discharge through a sand interceptor.  Discharge of multiple floor drains 
into one sand interceptor is acceptable. 


 


4.  PIPE, VALVE AND EQUIPMENT IDENTIFICATION 


Provide color-coded pipe identification markers on all installed piping. 


Pipe markers shall be plastic tape type protected by clear acrylic coating. Refer to “Plumbing 
Products” below for approved manufacturers.  


Provide valve tags for all valves and locations shall be indicated on record drawings. 


Provide pipe labels with direction of flow. 


4.1 Labeling  


Label mains as follows: 


1. at all points of entrance and exit from mechanical rooms, 
2. adjacent to each valve, 
3. on each riser between each floor, 
4. at each tee fitting, 
5. at points of entrance and exit from building, 
6. at least once each room, 
7. at intervals no longer than 20 feet. 


For pipe 4 inch and larger, legend shall be 2 inch high. For pipe 3 inch and smaller, use 1/2 inch 
high legend. 


Install arrow markers with each identification marker to indicate direction of flow.  If flow can be 
in either direction, use double-headed arrow marker. 


Reclaimed water piping shall be painted along its entire length in yellow enamel paint prior to 
insulation.  Pipe shall then be labeled “Toilet and Urinal Flushing Only.” After insulation, 
provide pipe label as specified in the table below.  This procedure is mandatory; deviation shall 
require special approval of the State Board of Examiners of Plumbers and Gas Fitters. 


Markers shall have band colors and legend as indicated in the following table: 
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Service Legend Band Color Legend Color 
Cold Water Potable Cold Water Green White 
Hot Water Potable Hot Water Green White 
Hot Water Return Potable Hot Water 


Return 
Green White 


Non-Potable Cold Water Non-Potable Cold 
Water 


Green White 


Non-Potable Hot Water Non-Potable Hot 
Water 


Green White 


Non-Potable Hot Water 
Return 


Non-Potable Hot 
Water Return 


Green White 


Tempered Water Tempered Water Green White 
Purified Water RODI Green White 
Sanitary Drain Sanitary Sewer Green White 
Sanitary Vent Sanitary Vent Green White 
Rainwater Storm Drain Green White 
Natural Gas Natural Gas Yellow Black 
Garage Waste Garage Waste Green White 
Garage Vent Garage Vent Green White 
Reclaimed Water Gray Water Purple White 
Flushing Water Flushing Water Yellow Black 
Irrigation Water Non-Potable Water 


Gray Water 
Yellow 
Purple 


Black 
White 


Boiler/CHW Make-up Non-potable Water Yellow Black 
Pure Water Make-up Non-potable Water Yellow Black 
Laboratory Air Compressed Air Blue White 
Laboratory Vacuum Laboratory Vacuum Blue White 
Nitrogen Nitrogen Green White 
Oxygen Oxygen Yellow Black 
Carbon Dioxide Carbon Dioxide Blue White 
Argon Argon Blue White 
Helium Helium Blue White 
Hydrogen Hydrogen Yellow Black 
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4.2 Valve Tags  


Provide valve tags as described below for each entrance, riser, floor, suite, or local area 
isolation valve. Each isolation valve location shall be depicted on the as-built drawings 
provided by the plumbing contractor. Valve tag charts shall be coodinated with the as-built 
drawings and submitted to the engineer of record and the owner’s representative for 
approval before being installed in mechanical room.  


4.2.1 Valve Tag Design and Material: 


Stamped, etched, or laser engraved markings. Brass. 1-1/2” diameter with smooth edges.  
0.032-inch (0.8-mm) minimum thickness, and having predrilled or stamped holes for 
attachment hardware.  Fasteners: Brass wire-link or beaded chain; or S-hook.  


NOTE: Any alternatives to this material need the written approval from MIT Facilities 
Engineering. 


4.2.2 Valve Tag Information and Nomenclature 


 Line 1: Building- Room Number  


Line 2: Piping System Abbreviation (please refer to section 4.2.5) 


Line 3: Five digit Project #-  PRJ#: 20123, or if applicable the seven digit work order #-  
WO#: 5678910. 


 Line 4: Three digit ascending sequential number in larger font 


 


 


Figure 1:  Examples of Valve Tags 
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4.2.3 Valve Tag Installation 


Install tags on valves and control devices in all piping systems, which includes 
distribution shutoff/isolation valves, HVAC terminal devices and similar roughing-in 
connections of end-use fixtures and units, and fire protection drain downs.  Any valve 
that is required to be isolated so R&M can meet the MIT EHS Policy EHS-O&M-04, 
Equipment-specific Energy Control Procedure (ECP) must be tagged.  List tagged valves 
in a valve schedule. 


Items not requiring valve tags are; check valves; valves within factory-fabricated 
equipment units.  


Figure 2 below is an Example of a valve tag installed on MITs campus.   


 


Figure 2:  Valve tag installation. 


4.2.4 Valve Tag Schedule 


For all piping systems create the valve tag schedule as follows:  Location (Building 
Room #, Line 1 on tag), piping system abbreviation (Line 2 on tag), Project # or WO # 
(Line 3 on tag), valve tag # (line 4 on tag), service description, valve type, valve size, 
normal-operating position (open, closed, or modulating), and drawing number.  


Valve tag schedule must be included at the time of project turnover or occupancy 
(whichever comes first).  At the time of project turnover, or occupancy, the As-built 
drawings submitted must have Valve Tag # (Line 4 on tag) identified for each 
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corresponding valve on the As-built drawings, Flow and Riser Diagrams, and when 
applicable the Record Drawings.  See Example As-built drawing in Figure 3. 


 


 


 


 


 


Figure 3: (Top) Valve tag sample with corresponding as-built.  Building 5 – Plumbing – 
Domestic Cold Water – MIT Project# 17034 – Valve Tag # 004 
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The valve tag schedule for each corresponding system must be present on each Flow 
Diagram, Riser diagram, and As-built drawing. This includes the following systems Div 
21-Fire Protection, Div 22- Plumbing, and Div- 23 HVAC.  


At project turnover, the valve tag schedules must be provided as a deliverable 
electronically as a sorted EXCEL file and PDF document.  Below is an example of a 
valve tag schedule in EXCEL form.   


Table 1:  Valve tag schedule example- for reference only. 


 


4.2.5  Valve Tag Piping with Abbreviations 


Table 2: Piping Systems with Abbreviations 


 


Piping System 


*System Abbreviation 
(Line 2 on Tag) 


HVAC CHILLED WATER   HVC CHW 


HVAC PROCESS CHILLED 
WATER  


HVC CHW PRO  


HVAC HOT WATER   HVC HOT   


HVAC HOT WATER RE-HEAT HVC HOT RHT  


STEAM CONDENSATE RETURN  STM CON  


STEAM HUMIDIFICATION   STM HUM  


STEAM LOW PRESSURE  STM LPR  


STEAM MEDIUM PRESSURE  STM MPR  


STEAM PROCESS   STM PRO  


PLUMBING EMERGENCY 
WATER   


PLM TW  
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PLUMBING GREY WATER   PLM GRY   


PLUMBING NATURAL GAS   PLM NG   


PLUMBING POTABLE COLD 
WATER   


PLM DW   


PLUMBING POTABLE HOT 
WATER    


PLM DHW  


PLUMBING POTABLE HOT 
WATER RETURN  


PLM DHWR  


PLUMBING NON-POTABLE 
(PROTECTED) COLD WATER  


PLM PCW   


PLUMBING NON-POTABLE 
(PROTECTED) HOT WATER 


PLM PHW  


PLUMBING NON-POTABLE 
(PROTECTED) HOT WATER 
RETURN 


PLM PHWR  


PLUMBING RO WATER SUPPLY PLM ROS   


PLUMBING RO WATER RETURN PLM ROR 


PLUMBING LAB COMPRESSED 
AIR 


PLM LA 


PLUMBING LAB VACUUM PLM VAC 


PLUMBING LAB WASTE PLM LW 


PLUMBING FORCE MAIN PLM FM 


FIRE PROTECTION 
SUPPRESSION 


FP SUP 


*If the system is not listed, then request a system abbreviation from MIT Facilities 
Engineering. 
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4.3 MEP Equipment Naming Standards 


This section provides a methodology for achieving unique equipment 
names (Unit IDs) for Mechanical, Electrical and Plumbing (MEP) 
equipment identification. MIT Facilities Engineering Group (FE) shall 
approve alternatives and substitutions. 
 
MIT Standard 26, Section 1.2 requires fed from labeling at all equipment 
with electrical feeds. The labeling for electrical panel schedules requires 
identification of exact equipment associated with each breaker. This drives 
the need for a unique equipment Unit ID for all MEP equipment with 
electrical feeds. 
 
This section is applicable to all equipment with electrical feeds. 


• Construction drawing schedules and plans shall include unique 
equipment Unit IDs. 


• Labels applied to equipment shall match the Unit IDs provided in 
construction drawings and revisions. 


• BMS Graphics shall match the unique Unit IDs provided in 
construction drawings and revisions. 


• Electrical feeds and fed from labels shall match those unique Unit 
IDs provided in construction drawings and revisions. 


 
The following is a list of abbreviations used to establish unique equipment Unit IDs in 
the construction drawings. 


 
Table Symbols 


 
* System or Skid ID is part of the Unit ID 
 
# is a sequential number or ‘letter’ 
 
RM is the space where the unit is located as shown on the MIT Space Accounting Floor 


Plans. 
 
AS is the area served by the unit as shown on the MIT Space Accounting Floor Plans. 
AS is the exact room number, not the space type. AS is used for terminal units that 
typically serve only one space. If a terminal unit serves more than one space, then use 
the room number where the unit is located.  
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Table 1A: Plumbing System ID 
 


System Abbreviation 


Compressed Air CMP 


Domestic Cold Water DCW 


Domestic Hot Water System DHW 


Irrigation IR 


Lab Waste LW 


Natural Gas GAS 


Non-Potable Cold Water NPCW 


Non-Potable Hot Water System NPHW 


Reverse Osmosis ROS 


Sanitary Waste SAN 


Storm Water ST 


Tempered Water TW 


Vacuum VAC 


 
Table 1B: Plumbing Unit ID 


 


Equipment Description Unit ID Example 


Air Compressor (Part of Skid) * C-# CMP-1 C-1A 


Air Compressor Skid CMP-# CMP-2 


Air Compressor Tank * TNK-# CMP-1 TNK-1 
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Air Dryer Refrigerator * RAD-# CMP-1 RAD-1 


Air Dryer Regenerative Desiccant * DAD-# CMP-1 DAD-1 


Domestic Hot Water Mixing Valve * MV-RM-# DHW MV-210-1 


Domestic Water Booster Pump Skid BP-# BP-1 


Drinking Fountain DF-RM-# DF-100CA-2 


Exchanger/Water Heater/Boiler * HX-# NPHW HX-2B 


Expansion Tank * ET-# NPHW ET-2 


Gas Trap TGAS-RM-# TGAS-010-1 


Grease Trap TG-RM-# TG-210-1 


Kitchen Ejector Skid KEP-# KEP-1 


Lab Waste Central Neutralization Station CNS-# 
CNS-1 (Serves 
multiple buildings) 


Lab Waste Lift Station LS-# LS-1 


Lab Waste Stand-Alone Neutralization Station SANS-# 
SANS-1 (Serves only 
one building) 


Meter Gas MG-RM-# MG-210-1 


Meter Water MW-RM-# MG-210-1 


Pump * P-# DHW P-4 


Reverse Osmosis System (Control Panel) ROS-# ROS-1 


Sand Trap TS-RM-# TS-210-1 


Sewage Ejector Skid SEP-# SEP-2 


Storm Water Ejector Skid SWE-# SWE-1 


Sump Pump Water SP-RM-# SP-001-2 


Tempered Water Mixing Valve * MV-RM-# TW MV-210-1 
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Table 2A: Mechanical System ID 
 


System Abbreviation 


Chilled Water System CHW 


Exhaust Air EA 


Fuel Oil FO 


Heating Hot Water HHW 


High Pressure System HPS 


Low Pressure System LPS 


Medium Pressure System MPS 


Process Chilled Cooling Water System PCHW 


Pumped Condensate PC 


Refrigerant REF 


Return Air RA 


Supply Air SA 


 
 


Table 2b: Mechanical Unit ID 
 


Equipment Description Unit ID Example 


AC/Evaporator * AC-AS-# ACCU-1 AC-305T-2 


Air Conditioned Condensing Unit ACCU-# ACCU-1 


Air Handling Unit AHU-# AHU-2 


Biological Safety Cabinet (Part of Exhaust 
System) 


* BSC-RM-# 
EF-3 BSC-420-2 
EAHU-3 BSC-420-2 
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Blower Coil Unit BCU-AS-# BCU-100CA-3 


Boiler (Gas Fired Boiler) BLR-# BLR-2 


Cabinet Unit Heater CUH-RM-# CUH-710-1 


Chemical Pot Feeder * CPF-# HHW CPF-2 


Chiller CH-# CH-2 


Clean Steam Generator CSG-# CSG-1 


Condensate Drain Pump CP-RM-# CP-305-2 


Constant Air Volume Controller CAV-AS-# CAV-310-6 


Constant Air Volume Controller (Exhaust) ECAV-AS-# ECAV-310-6 


Constant Air Volume Controller (Return) RCAV-AS-# RCAV-310-6 


Cooling Tower CT-# CT-1 


Coupon Rack * CR-# HHW-CR-2 


Dehumidifier DH-AS-# DH-205-1 


Differential Pressure Sensor * DPS-# AHU-2 DPS-1 


Electric ReHeat Coil ERHC-AS-# ERHC-210-2 


Energy Recovery “Heat” Wheel * HW-# AHU-2 HW-2A 


Energy Recovery Unit ERU-# ERU-4 


Environmental Room * ER-RM ERCU-2 ER-310 


Environmental Room Condensing Unit ERCU-# ERCU-2 


Exhaust Air Handling Unit EAHU-# EAHU-5 


Exhaust Air Valve EAV-AS-# EAV-310-6 


Exhaust Fan - Part of Air Handling System * EF-# EAHU-1 EF-1C 


Exhaust Fan - Stand Alone EF-# EF-2 


Fan Coil Unit FCU-AS-# FCU-100CA-2 
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Fuel Oil Pump Skid FOP-# FOP-1 


Fume Hood * FH-RM-# 
EF-3 FH-601-2 
EAHU-3 FH-601-2 


Glycol Feed Pump * GFP-# HHW GFP-2 


Heat Exchanger or Converter * HX-# HHW HX-2B 


Humidifier H-AS-# H-110-2 


Kitchen Exhaust Fan KEF-# KEF-1 


Kitchen Hood * KH-RM-# KEF-1 KH-110-6 


Lab Hood * LH-RM-# 
EF-3 LH-601-3 
EAHU-3 LH-601-3 


Make-Up Air Handling Unit MAHU-# MAHU-6 


Meter Steam MSTM-RM-# MSTM-020-1 


Packaged Air Handling Unit PAHU-# PAHU-6 


Process Chilled Water Filter  * F-# PCHW F-1 


Pump * P-# CHW P-6 


Return Air Valve RAV-AS-# RAV-310-6 


Return Fan - Part of Air Handling System * RF-# AHU-2 RF-2A 


Return Fan - Stand Alone RF-# RF-2 


Steam Condensate Return Pump Skid CRP-# CRP-4 


Steam Pressure Reduction Station PRV-# PRV-1 


Steam Trap TSTM-AS-# TSTM-001-6 


Supply Air Valve SAV-AS-# SAV-310-6 


Supply Fan - Part of Air Handling System * SF-# AHU-2 SF-2A 


Supply Fan - Stand Alone SF-# SF-2 


Tank Expansion * ET-# HHW ET-2 
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Toilet Exhaust Fan TEF-# TEF-2 


Unit Heater UH-AS-# UH-110-3 


UV Light * UV-# AHU-2 UV-2A 


Vacuum Pump Skid VP-# VP-2 


Variable Air Volume Controller (Exhaust) EVAV-AS-# EVAV-310-6 


Variable Air Volume Controller (Return) RVAV-AS-# RVAV-310-6 


 
Table 3: Electrical 


 
ELECTRICAL 
All electrical equipment names should also include the ‘building information’ then 
‘equipment information’ in the string as follows: 
BLDG NAME: 36 
BLDG ROOM:  029E 
BLDG SYSTEM:  ‘E’ EMERGENCY, ‘ ‘ NORMAL, ‘OS’ OPTIONAL 
 STANDBY, ‘LR’ LEGALLY REQUIRED 
BLDG EQUIPMENT: ‘DP’ DISTRIBUTION PANEL, ‘P’ PANEL, ‘DS’ 
 DISCONNECT, ‘XFMR’ TRANSFORMER, ETC 
SYSTEM VOLTAGE: ‘4’ 480/277V, ‘2’ 208/120V 
# NUMBER IN SERIES:  1, 2, 3… 
‘#’ LETTER IN SERIES: A,B,C… DO NOT USE E, I O 
 
Example: A second 208V Distribution Panel, in Building 36, Rm 029E would be: 
‘36-029E-DP23' 
 


Table 3: Electrical Unit ID 
 


Equipment Description Unit ID	   Example 


Distribution Panel: Normal Power 


Distribution Panel: Legally Required 
Power 


Distribution Panel: Emergency Power 


BLDG-RM-DPV# 


BLDG-RM- LRDPV# 


BLDG-RM-EDPV# 


36-029E-DP23 


36-029E- LRDP42 


36-029E-EDP21 


Electrical Power Transformer BLDG-RM-XFMR-# 36-029E-XFMR-2 


Electrical Switch (G&W Switches) BLDG-RM-G&W‘#’    36-029E-G&W-A, 36-







MIT Design Standards 2022 | Division 22 — Plumbing  Page 36 of 72 
 


 


029E-G&W-36-B, etc 


Generator BLDG-RM/ROOF-
GENV 36-ROOF-GEN4 


Heat Trace (Panel) BLDG-RM-HT-V# 36-029E-HT-21 


Meter Electric BLDG-RM-ME-
“EQUIPMENT NAME” 


36-029E-ME-36-029E-
DP23 


Motor Control Center BLDG-RM-MCCV# 36-029E-MCC4 


Panelboard Branch Circuit BLDG-RM-PV# 36-029E-P23 


Substation 


BLDG-RM-
MSWGR‘V#’    


or  


BLDG-RM-
MSWBD‘V#’    


36-029E-MSWGR4A  


Or 


36-029E-MSWGR4A  


Variable Frequency Drive * BLDG-RM-VFD-
EQUIP 36-029E-VFD-AHU-1 


V= VOLTAGE IN NAMING: 4=480/277V, 2=208/120V 
‘#’ INDICATES A LETTER SEQUENCE 
 


5.  PRODUCTS 


5.1 General Requirements  


All plumbing products shall be Massachusetts approved. Refer to contract requirements to verify if 
the “Buy American Act” applies. 


Refer to 248 CMR, Section 10.15 (10) Table 5 for determine the capacity of sewage ejectors. 


Provide stainless steel variable frequency drive hot water circulators. 


5.2 Fixtures and Equipment  


All plumbing products shall be Massachusetts approved. Refer to contract requirements to verify if 
the “Buy American Act” applies. 


Refer to 248 CMR, Section 10.15 (10) Table 5 for determine the capacity of sewage ejectors. 


Provide stainless steel variable frequency drive hot water circulators. 
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Provide piping and isolation shut-off valves with unions or flanges at all equipment connections 
arranged to allow removal of the equipment without dismantling piping. 


Provide equipment clearance per manufacturer recommendations.  Provide minimum 2 feet 
clearance all around equipment. 


 


 


5.3 Preferred Manufacturers  


Item      Preferred Manufacturers 
TOILET ROOMS  


Lavatories American Standard 


Lavatory Faucets TOTO 
Sloan 
Chicago 
Symmons (Commercial Grade for Housing) 
Delta (Commercial Grade for Housing) 


Hose Bibs Watts 
Chicago 
T & S Brass 


Shower Units Best Bath 
Shower Valves Symmons Safety Mix 


 
Water Closets TOTO 


Sloan 
Urinals TOTO 


Sloan 
Flush Valves TOTO EcoPower 


Sloan Solar Power 
Supplies and Stops McGuire Manufacturing 
Shower and Toilet Room Floor Drains J. R. Smith 


Zurn 
Watts 


SINKS  
Janitor Sink Basins Fiat 


Terrazzo 
Janitor Sink Faucets Chicago 
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Kitchen Sink Just 
Elkay 


Kitchen Sink Faucets Chicago 
Symmons (Commercial Grade for Housing) 


EQUIPMENT  
Drinking Fountains Elkay 


Oasis 
Halsey Taylor 


Floor Drains, Roof Drains, Area Drains, 
Planter Drains 


J. R. Smith 
Watts 
Josam 
Zurn 


Wall Hydrants J. R. Smith 
Josam 
Zurn 
Watts 


Grease Traps Guardians 
Schier-Great Basin 
Zurn 
Rockford 


Gas and Sand Interceptors Rockford 
 


Pipe Markers Seton “Setmark” 
Emergency Showers/Eyewashes Guardian 


Speakman 
Haws 
Water Saver 


Insulation Owens Corning 
Manville 
Certain-Teed 


Backflow Preventers Watts 
Pressure and Temperature Gauges Ashcroft 


U.S. Gauge 
Trerice 


Booster Pumps Synchhroflo 
Grundfos 
VC System & Controls 


Sewage Ejectors Weil 
Zoeller 


Sump Pumps Weil 
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Zoeller 
WATER HEATERS  
Water Heater Steam Patterson-Kelly 


Armstrong 
Gas Water Heaters Patterson-Kelly 


Aerco 
Lochinvar 


Electric Water Heaters A.O. Smith 
Hubbell 
Bosch (point of use) 


VALVES  
Tempering Valves Leonard 


Lawler 
Powers 


Emergency Shower Valves Leonard 
Lawler 
Powers 


Ball Valves Apollo (Conbraco) 
Watts 


Gate, Butterfly and Check Valves Nibco 
Stockham 
Milwaukee 
Victaulic 


Thermostatic Mixing Valves Lawler 
Leonard 
Powers 
Armstrong 
Watts 


WATER METERS  
Services 2 inch or less Refer to MIT Utilities Water Meter 


Specification 
Services 2 inch or larger Refer to MIT Utilities Water Meter 


Specification 
Irrigation (non-sewer) Refer to MIT Utilities Water Meter 


Specification 
 


5.4 Pipe, Fittings and Valves  


Soil, Waste, Vent and Storm Systems: 
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1. Buried piping: 


a. Epoxy coated service weight hub and spigot cast iron drainage piping in 
accordance with ASTM A75.  Gasket in accordance with ASTM C564. 


b. Buried piping 10 feet or more below elevation of high water table:  Ductile iron 
Class 56 with push-on joints. 


 


2. Above-ground piping: 
 


a. Epoxy coated, hubless, cast iron drainage piping in compliance with ASTM 
A888, CISDI 301.  Coating specification and testing in compliance with EN 877.  
Extra HD couplings in compliance with ASTM C1277 and ASTM C1540. 


b. Waste and vent piping 3 inches and smaller:  Standard weight galvanized steel 
pipe with galvanized cast-iron drainage fittings or Hub-less cast-iron pipe and 
fittings or Type “L” copper with cast brass drainage fittings and solder joints. 


c. Vent Piping:  Epoxy hub-less cast iron pipe and fittings or standard-weight 
galvanized steel pipe with galvanized cast-iron drainage fittings. 


 
3. Hubless Piping Couplings: 


 
a. Heavy-Duty Couplings:  ASTM C 1540 heavy-duty stainless steel hubless piping 


couplings equal to Anaco Husky Series 4000, Tyler Wide-Body, Mission 
Heavyweight C-series or Clamp-All. 


b. 1-1/2 inches to 4 inches in size:  4 bands. 
c. 5 inches and larger in size:  6 bands. 
d. Regular-Duty Couplings:  CISPI couplings may be used on vent piping and 3-


inch and smaller waste branches. 
 
Garage Waste Piping: 


 
1. Refer to waste and vent piping. 


 
Pumped Waste Discharge, (Force Main): For storm or sanitary piping systems: 


 
1. Above Grade: Standard weight galvanized steel pipe with threaded or mechanical 


couplings joints with galvanized cast iron drainage fittings. 
 


2. Buried: Class 52 cement-lined ductile iron pipe and fittings with push-on joints. 
 
Indirect Waste Piping: 


 
1. Galvanized Schedule 40 ASTM A53 steel pipe with galvanized malleable iron fittings. 


 
2. Type "L" copper with sweated connections. 


 
3. Exposed -1/2 inches and smaller:  chrome plated brass, threaded connections and fittings. 
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Under Slab and Foundation Drainage: 
 


1. PVC Schedule 40 perforated piping with sealed joints. 
 


Cooling Tower Waste:  
 


1. From the drain receptor down to the point of connection to the sanitary stack.  Standard 
weight galvanized steel pipe with threaded or mechanical couplings joints with 
galvanized cast iron drainage fittings. 


 
Laboratory Waste and Vent Pipe and Fittings 
 


1. Manufacturers: 
a. Enfield, 
b. Asahi, 
c. Orion, 


 
2. Pipe: Fire retardant polypropylene, ASTM F 1412, Schedule 40. 


 
3. Fittings: Identical to pipe material.  Molded fittings per ASTM D 3311. Schedule 


40. Heat fusion socket assembly. DWV pattern complying with ASTM D 3311. 
 


4. Joint: Heat fusion method in accordance with ASTM-2657 and manufacturer’s 
written instructions. 
 


5. Flange: Fire retardant polypropylene, ASTM F-1412. ANSI/B16.5 Class 150 
dimensions.  Cast 316 Austinitic stainless steel backer ring. EPDM gasket. 
 


6. Sink waste and trap fittings: Mechanical joints. 
 


7. Do NOT use this pipe material or fittings for pressurized service (force mains). 
 
Laboratory Waste Force Main 
 


1. Pipe: High Density Polyethylene (HDPE) as defined in ASTM D 1248. ASTM F 714, 
ASTM D 3035 or ASTM D 2447. Thermoplastic extrusion. Cell Classification: 345464E 
per ASTM D 3350 or substantially similar. SDR 11 (Schedule 80). 3200 psi (24 MPa) 
yield-strength. Comply with ASTM D1598 using ASTM D 638 test methods. Pressure 
Rating: 160 psig at 73ºF. 100 psig at 125ºF. Marking: As described in ASTM D 3350. 
 


2. Fittings: Identical to pipe material.  Molded fittings per ASTM D 3261. SDR 11 
(Schedule 80). Fittings may be field or shop fabricated following ASTM D 3261 
procedures.  45 degree miter and 45 degree lateral only. Butt fusion end connections. 
Socket fusion end connections only for connections in field not possible with butt fusion 
equipment. 


 
3. Joint: Butt fusion methods in accordance with ASTM D 3261.  Threaded or solvent 


bonding of polyethylene materials is forbidden. 
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4. Flange: Fabricated or molded butt end flange adapter, SDR 11. Backer ring: ANSI/B16.5 


Class 150 dimensions.  Cast 316 Austinitic stainless steel. Gasket: EPDM, 0.06” 
thickness. Pressure Rating: Not less than 125 psig at 73ºF. 


 
5. Flexible Couplings: Elastomer bellows with PTFE lining. Flanged connections. Pressure 


Rating: 225 psig,  26 inHg(vac) at 170ºF. Retaining Rods: All threaded rod, 316 stainless 
steel. 


 
6. Ball Valves: For 3 inch and smaller. Polypropylene body, Viton seals, flanged or union 


end connections. 
 


7. Butterfly Valves: 4 inch and larger: Wafer style. Polypropylene body and disc, Viton 
seals. 
 


8. Check Valves: Wye-pattern for 3 inch and smaller. Swing check for 4 inch and larger. 
PVC body. Viton gaskets. Flanged end connections. 
 


9. Piping shall be continuously supported in V-channel with V-channel clevis hangers every 
5 feet on center. 


 
Water Systems, Potable and Non-Potable: 


 
1. Above ground piping, 2 inches and smaller: 


 
Polypropylene (PP-RCT) Requirements: Pipe shall be manufactured from a PP-RCT 
resin meeting the short term properties and long term strength requirements of ASTM 
F2389 and CSA B137.11. The pipe shall not contain reworked or recycled materials. All 
pipe is to be made in an extrusion process with longitudinal color stripes extruded on the 
exterior of the piping. The piping shall be extruded with a middle layer that has glass 
fiber content to restrict thermal expansion. All pipe shall comply with the rated pressure 
requirements of ASTM F2389 and CSA B137.11. Pipe and fittings shall be covered by a 
factory warranty for 30 years to be free of defects in materials or manufacturing. For hot 
water and hot water return systems provide SDR 7.3. For cold water systems provide 
SDR7.3 for pipe sizes 1/2 and 3/4 inch. Provide SDR 9.0 for pipe size 1 inch. Provide 
SDR 11.0 for pipe sizes 1-1/4 inch and larger. 
 
MIT is experiencing accelerated levels of corrosion in brass shut off valves and check 
valves that significantly shortens the life expectancy. The corrosion is caused by 
dezincification of high content zinc brass alloys. 
 
Dezincification typically occurs in alloys which contain more than 15% zinc. It is the 
selective removal of zinc from a brass alloy, leaving behind a porous copper-rich 
structure that has little mechanical strength. Accelerated degradation occurs with water 
high in chloride ions, water that is highly aerated with low rates of flow and relatively 
high water temperatures. 
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Dezincification leaves a white colored deposit on both the outside and the inside of the 
plumbing fitting and could ultimately lead to a failure of the fitting. As a result of this 
issue, brass valves are not approved for installation on the MIT campus. 
 
Ball Valves: All bronze, lead-free, full port. Bronze valves must be specified and zinc 
content must not exceed 10% by weight. 
  
Ball valves shall be Viega model 2971.3 ZL or 2970.3ZL 
  or: 
Apollo 77CLF-A series with Viega model 2911ZL bronze transition piece (thread x 
press) 
  or: 
Watts LFB6081 with Viega model 2911ZL bronze transition piece (thread x press) 
 
Check Valves: Lead-free bronze body and clapper, solder ends, 200 WOG.  Equal to 
Nibco S-413-Y-LF or Apollo 61Y. 
 
Balancing Valves: Lead free bronze, PTFE seats, EPDM O-ring, solder end connections.  
125 psig WOG.  Equal to Nibco S-1810-LF, Circuit Solver, or Viega model 2981.3ZL 
with temperature port model 2934.8ZL and bimetallic thermometer model 2876.8US. 
Valve shall be insulated with Viega insulation shell model 2910.510. 
 
Drain Valves: Lead free bronze, 2 piece, RPTFE seats, thread x solder end connections.  
600 psig WOG.  Hose thread adapter with cap and chain. Equal to Nibco 66-LF-HC.    


 
2. Above ground piping, 2 -1/2 inches and larger: 


 
Hard drawn ASTM B 88, Type L copper pipe with ASME B16.22 wrought copper 
fittings. ASTM B 32 solder filler material, 95-5 lead-free solder joints or: 
 
Ductile iron coupling with copper alkyd enamel paint coating, ASTM A 536.  Grade  
“EHP” EPDM elastomer gasket, ASTM D 2000.  Equal to Victaulic Style 607 coupling.  
ASTM B 75, B 152 or B 16.22 copper alloy fittings. UNS C89836 or C92200 grooved 
end cast bronze fittings. Or: 
 
Viega “Pro-Press.” 
 
Mechanical Joints: ANSI Class 150 flange adaptor equal to Victaulic Style 641 for 
connections to flanged equipment or valves. ANSI B16.1 dimensions. 
 
Polypropylene (PP-RCT) Requirements: Pipe shall be manufactured from a PP-RCT 
resin meeting the short term properties and long term strength requirements of ASTM 
F2389 and CSA B137.11. The pipe shall not contain reworked or recycled materials. All 
pipe is to be made in an extrusion process with longitudinal color stripes extruded on the 
exterior of the piping. The piping shall be extruded with a middle layer that has glass 
fiber content to restrict thermal expansion. All pipe shall comply with the rated pressure 
requirements of ASTM F2389 and CSA B137.11. Pipe and fittings shall be covered by a 
factory warranty for 30 years to be free of defects in materials or manufacturing. For hot 
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water and hot water return systems provide SDR 7.3. For cold water systems provide 
SDR 11.0. 
 
Ball Valves:  
 
Brass ball valves are not approved for installation on the MIT campus.  
 
Apollo 77CLF-A series with Viega model 2911ZL bronze transition piece (thread x 
press)  - for 2-1/2 inch size only 
  or: 
Watts LFB6081 with Viega model 2911ZL bronze transition piece (thread x press)  - for 
2 ½ inch size only 
  or: 
Class 125, cast iron body, epoxy coated.  Full port, flanged with stainless steel ball and 
stem and lead-free construction. ANSI B16.1 flange dimensions.  Apollo Model 6PLF, 
American Valve Model 3700 and Watts Series G4000-FDA valves are acceptable 
products. 


 
3. Buried piping, 3 inches and smaller: 


 
Type K annealed (soft) copper with wrought copper fittings and brazed connections. 


 
4. Buried piping, sizes 4 inches and larger:   


 
 Class 56 cement-lined ductile iron pipe and fittings with restrained mechanical joints. 
 


5. Disinfection Chemicals: Hypochlorite: Fed. Spec. 0-C-114, or Fed. Spec. O-S-602, grade 
B. 
 


6. Piping in inaccessible	  shafts and other concealed spaces: 
 


Shall be Pro-Press, welded or soldered joints. No bolted mechanical couplings are 
permitted. 


 
Reclaim Water Piping 
 


1. Pigmented ASTM F 2389 and CSA B137.11 polypropylene-random copolymer (PP-R) 
piping, SDR 11. NSF 14 certified. Equal to Aquatherm “Lilac” purple pipe or Niron 
purple with heat-fusion fittings. 


 
Trap Primer Piping:  


 
1. Buried:  Type K, soft copper with wrought copper fittings and soldered joints with no 


buried joints.  Install Armaflex closed cell neoprene insulation on buried copper tubing. 
2. Above Grade:  Type L, soft copper with wrought copper fittings and soldered joints 


 
Natural Gas and Gas Train Vent 
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1. Pipe:   
 


 2” and smaller: Schedule 40 black steel pipe with malleable iron screwed fittings. 
 
 2.5” and larger: Schedule 40 black steel pipe with welded joints. 
 
 Piping systems over 0.5 PSI: Schedule 40 black steel pipe with welded joints. 
 


 Exterior exposed above grade including within parking garages: Polymer coated, 
 schedule 40 black steel pipe and fittings with welded joints. 
 


Exterior buried: Polyethylene gas pipe and fittings in conformance with ASTM D2513 
identified as “gas and ASTM D2513”. Provide electronically detectable yellow warning 
tape equal to Terra Tape identified as “Gas Piping Below” buried 12 inches to 15 inches 
above piping. 


 
2. Nipples:  ASTM A733, black steel, Schedule 40. 


 
3. Fittings: 


 
2” and Smaller:  Threaded. ANSI/ASME B16.3, Class 150. Malleable iron, standard 
pattern. ANSI/ASME B1.20.1 threads with approved pipe dope or Viega Megapress 
 
2-1/2” and Larger or Greater than 0.5 (14” w.c.) Pressure: Welded or flanged. 
ASTM A 234/A 234M for butt welding and socket welding. ANSI/ASME B16.9. 
AWS D10.12/D10.12M for welding materials. 


 
4. Unions: 


 
2” and Smaller: Malleable iron. ASTM A182. Class 150. 
3” and Larger: Use flange. 
 


5. Flanges: 
 


3” and Larger: ANSI/ASME B16.1, Class 150 flange. ANSI/ASME B16.20 gaskets. 
 


6. Ball Valves: 
 


2” and Smaller: All bronze ASTM B 584, one piece, standard port, RPTFE seats, 
threaded end connections per ASME B1.20.1. Blowout proof stem design. Chrome plated 
ball. Steel tee handle. 600 psig CWP. WOG indicated on body. UL-listed for natural gas 
service. Fed Spec WW-V-35C, Type II, Composition BZ, Style 3. Apollo 70-100-07 
series or approved equal. 
 
3” and Larger: Use Plug 
 


7. Plug Valves: 
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2” and Smaller: All bronze ASTM B 584 or iron, bronze plug, threaded end connections 
per ASME B1.20.1. WOG indicated on body. UL-listed for natural gas service. A. Y. 
McDonald Mfg. Co. or approved equal. 
 
3” and Larger: Cast iron ASTM A 126, Class B. Bronze plug, flanged end connections, 
WOG indicated on body. Square head or lug type, tamperproof. A. Y. McDonald Mfg. 
Co. or approved equal 


 
 


8. Dielectric Fittings:  Combination fitting of copper alloy and ferrous materials with 
threaded, brazed-joint, plain, or welded end connections that match piping system 
materials. 150 psig minimum operating pressure. 
 


9. Coating, Exterior Piping:  Shop applied pipe coating shall be adhesive-thermoplastic 
resin coating (Fed Spec L-C-530, Type I), thermosetting epoxy coating (Fed Spec L-C-
530, Type II), or field applied for repairing damaged areas (Fed Spec L-T-1512, Type I), 
10 mil nominal thickness for pipe joints and 20 mil nominal thickness for coating repairs. 


 
10. Exterior buried:  Polyethylene gas pipe and fittings in conformance with ASTM D 2513 


identified as “Gas” and “ASTM D 2513”.  Provide electronically detectable yellow 
warning tape equal to Terra Tape identified as “Gas Piping Below” buried 12 inches to 
15 inches above piping. 


 
Purified Water Piping System: 


 
1. Pretreatment, from RPZ outlet to RO skid pump suction: 


 
Pipe: Chlorinated Polyvinylchloride (CPVC), Type I manufactured per ASTM D 1784. 
Schedule 80. 
 
Fittings: CPVC complying with ASTM F 439. Socket or threaded.  
 
Joints: ASTM D 2564 solvent cementing per ASTM D 2855 standard procedures. Use 
ASTM F 656 primers. 
 
Flange: ANSI B16.5, Class 150 pattern of identical pipe material. 
 
Ball Valves: CPVC, Type 1, ASTM D 1784 body and ball. PTFE seats and Viton O-
rings. Standard ‘T” operating handle. Union or solvent cemented socket end connections. 
Blow-out proof stem. Equal to Georg Fischer Type 546. 
 
Check Valves: CPVC, Type 1, ASTM D 1784 body and check cone. PTFE seats and 
stainless steel spring. Body to be capable of being installed in any position. Union or 
solvent cemented socket end connections. Equal to Georg Fischer Type 562. 
 
 


2. RO permeate through supply and return distribution: 
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Pipe: Type II copolymer, virgin and unpigmented polypropylene manufactured per 
ASTM D 4101, Schedule 40 for 2 inch and smaller. Schedule 80 for 3 inch and larger by 
IPEX/ENPURE high purity water systems. Products by Georg Fischer (+GF+) are not 
acceptable.  
 
Fittings:  Same material as pipe with bead and crevice free (BCF) fusion joints of the 
same manufacturer. 
 
Joints: Heat fusion. Comply with ASTM D 2657 procedures and manufacturer’s written 
instructions. Use fusion joining equipment supplied by the pipe and fitting manufacturer. 
Fusion inserts and prefabricated coil fittings are prohibited. 
 
Flange: ANSI B16.5 Class 150 pattern of same material with stainless steel backer rings. 
For connection to flanged nozzles and equipment. EPDM elastomeric gasket equal to 
Garlok Style 370, FDA compliant ingredients. 
 
Diaphragm Valves: Type II copolymer, virgin and unpigmented polypropylene body and 
bonnet manufactured per ASTM D 4101. PTFE diaphragm. 
 
Pressure Reducing Valves: Type II copolymer, virgin and unpigmented polypropylene 
body manufactured per ASTM D 4101. PTFE diaphragm. Spigot end connections. Equal 
to Plast-O-Matic. 
 
Pressure Reducing Valves: Type II copolymer, virgin and unpigmented polypropylene 
body manufactured per ASTM D 4101. PTFE diaphragm. Spigot end connections. Equal 
to Georg Fischer PROGEF Type V86. 
 


Laboratory Gas Piping, Fittings and Valves 
 
High Purity Copper Tube 
 


Applies to concealed piping for general service laboratory gases requiring high chemical 
purity but not sensitive to small levels of particulates.. Representative gases include: 
 
Laboratory Air 
Laboratory Vacuum 
Argon 
Carbon Dioxide 
Helium 
Hydrogen 
Nitrogen 
Oxygen 


 
1. Tube: Seamless copper tube, medical oxygen grade, drawn temper, Type L. ASTM B 


819. Include standard color marking "OXY," "MED," or "OXY/MED" in blue for Type L 
tube. ACR tubing is not permitted. 
 


2. Fittings: 
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1/8” to 1/2”: Copper Alloy barstock, treaded joints.  ASTM B16, ASTM B453. Swagelok 
or equal. 


 
 1/2” and larger: Wrought copper, solder-joint. ASME B16.22. 
 


3. Joints: 
 
1/8” to 1/2”: Threaded. ISO 7/1, DIN 2999, BSP TR, and JIS B0203 for tapered pipe 


threads. 
 
1/2” and larger: ANSI/AWS A5.8 brazing filler material, BCuP series.  No flux. 
 


4. Mechanical Joints: 
 
1/2” to 2”: Cast copper alloy unions, hexagonal stock with ball-and-socket joint, solder 
joint ends.  ASME B16.18. 
 
3” and larger: ANSI Class 150 flange, ASME B16.24.  ANSI B16.1 flange dimensions. 
 


5. Snubbers: Brass body snubber fitting, 316 stainless steel sleeve.  Porous sintered stainless 
steel element.  Cajon or approved equal. 
 


6. Needle Valve: For 1/8” to 1/2". Brass body, 316 SS packing gland, stem and seat, PFA 
packing.  Phenoloc handle.  Whitey 0, 1, or 18 series. 
 


7. Ball Valves: 
 
1/8”: Nickel-copper alloy body, ball and stem, ASTM B164.  Viton o-rings.  Whitey 60 
series or equal. 
 
3/8” and larger: All bronze, 3 piece, full port, PTFE seats, stainless steel ball, solder end 
connections.  600 psig WOG.  Apollo 82-200-57, Watts B-6801. 
 


8. Check Valves: 
 
1/8” to 1/2”: Brass body and poppet, BUNA-N elastomeric O-ring and PTFE-coated 
aluminum gasket. Stainless steel spring.  Whitey 4C or equal. 
 
1/2” to 2”: Class 125, bronze body, bronze disc, solder end connections.   Milwaukee 
1509, Jenkins 4093, Stockham B-309. 
 
2 1/2” and larger: Class 125, cast iron body, bronze disc, flanged end connections. ANSI 
B16.1 flange dimensions.  Milwaukee F-2974. 
 


9. Purge Valves: Brass body with stainless steel poppet, ball and spring.  Whitey P Series or 
equal. 
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10. Excess Flow: 316SS body, ASTM A479.  Whitey XS series or equal. 
 


11. Valves shall be by a single manufacturer. :  Valves, fittings, components and each length 
of tube shall be factory cleaned and suitable for oxygen service in accordance with CGA 
Pamphlet G-4.1 and ASTM G93 Level C.  They shall be permanently labeled and 
delivered plugged, capped, bagged or otherwise sealed.  Plugs caps or other seals shall 
remain in place until final assembly.  Plugs caps or other seals shall remain in place until 
final assembly. 
 


12. Brazers shall be qualified in accordance with the requirements of NFPA 99.  Joints and 
piping shall be continuously purged with a positive flow of Grade M, CGA Pamphlet G-
10.1 oil-free, dry nitrogen per ANSI/AWS B2.2 and NFPA 99 procedures. 
 


13. Valves and other lubricated components shall use non-hydrocarbon lubricants. 
 
14. Line Pressure Regulator: Bronze body, bronze piston and cylinder.  BUNA-N seat 


elastomer disc and stack.  Cash Acme B Series with wheel handle. 
 


15. Point of Use Regulator: Bronze body, stainless steel piston and cylinder.  Equal to 
Concoa Series 400. 
 


16. Source Quality Assurance: Valves shall be by a single manufacturer. Valves, fittings, 
components and each length of tube shall be factory cleaned per the applicable pipe 
standard.  They shall be permanently labeled and delivered plugged, capped, bagged or 
otherwise sealed.  Plugs caps or other seals shall remain in place until final assembly. 


 
17. Joints and piping shall be continuously purged with a positive flow of Grade M, CGA 


Pamphlet G-10.1 oil-free, dry nitrogen per ANSI/AWS B2.2 procedures. 
 
High Purity Stainless Steel Tube 
 


Applies to high purity gases requiring very low to zero particulate content. Also used for 
exposed piping on walls or to ceiling mounted outlets/equipment. Also used for gas 
tubing down stream of local sub-micron filtration or locally/bench generated gases. 
Representative gases include: 
 
Argon 
Helium 
Hydrogen 
Nitrogen 
Oxygen 
Methane and other Flammables 
Anhydrous Ammonia and other noxious/irritants 
Pyrophorics 
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1. Tube: AISI 316L austenitic stainless steel, ASTM A 269. Comply with applicable 
requirements of ASTM A 450. UNS S31603 alloy. Welded seam by TIG weld process. 
Heat treated per ASTM A 269. Tube wall thickness as follows: 


a. 1/8 inch – 0.028 in (0.71 mm). 
b. 1/4 inch to 3/4 in - 0.065 in (1.65mm) 
c. 1 inch – 0.083 in (2.11 mm) 
d. -1/4 inch – 0.120 in (3.05 mm) 
e. 1-1/2 inch – 0.134 in (3.40 mm) 
f. 2 inch – 0.188 in (4.78 mm) 


 
ID Surface Finish: Mechanically polished to 240 grit (elecropolish to 20 Ra as required 
for higher purity applications as required by the User). 


 OD Surface Finish: Bright annealed. 
 Marking: Per ASTM A 450. Include “welded” and surface finish to marking. 


 
2. Fittings: AISI 316L austenitic stainless steel, ASTM A 276 barstock equal to Swagelok 


tube fittings. ID and OD finished identical to tube. Stainless steel gaskets. 
 


3. Weld: Tungsten inert gas (TIG) arc welding process with automatic orbital welding 
equipment. Comply with AWS procedures by certified personnel. 
 


4. Ball Valve: AISI 316L stainless steel body, ASTM A 479. 240 grit mechanical polish 
wetted surface finish. Mill outer finish. 316L stainless steel bonnet and ball. Swagelok 
tube connector end connections or butt-welded with tube extensions. Equal to Whitey 
Series 80. 
 


5. Check Valve: AISI 316L austenitic stainless steel body, ASTM A 479. 316L stainless 
steel PTFE coated gasket. 240 grit mechanical polish wetted surface finish. Mill outer 
finish. Swagelok tube connector end connections or butt-welded with tube extensions. 
Equal to Swagelok CA series. 
 


6. Snubber: AISI 316L stainless steel body, ASTM A 479 with 316 stainless steel sleeve. 
Porous sintered stainless steel element. Equal to Cajon. 
 


7. Filter: AISI 316L austenitic stainless steel housing with sintered nickel membrane. 
Wetted surface electropolished to 5 Ra. >=0.003 micron removal rating. Equal to 
Mykrolis (Millipore) Waferguard III NF-750 partical retention gas filter. 
 


8. Manufacturer Cleaning and Passivation: Clean and descale tube and parts per ASTM A 
380. Passivate tube and parts in citric acid solution and test for free iron per ASTM A 
967. Rinse with 18 megOhm deionized water and dry with filtered, oil-free dry 
compressed air or nitrogen. 


 
9. Manufacturer Packaging: Package in vacuum-sealed inner bags to protect the fitting from 


contamination caused by fitting movement and to prevent it from cutting the bag. Do not 
use lubricants on wetted components. Cover end connections of each assembled valve 
and tube to prevent contamination during shipment. Individually box each double bagged 
part. 
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10. Methane and other Flammables, Anhydrous Ammonia and other noxious/irritants, 


Pyrophorics shall be piped in coaxial stainless steel tubing with vacuum monitoring. Any 
service valves outside of cylinder cabinets shall be enclosed in ventilated valve cabinets. 
 
 


5.5 Insulation 


1. Manufacturers 
 
Johns Manville; Micro-Lok. 
Knauf Insulation. 
Manson Insulation Inc. 
Owens Corning; Fiberglas Pipe Insulation. 
Approved equal. 


3. Mineral fiber, preformed pipe insulation. Mineral or glass fibers bonded with a 
thermosetting resin. Comply with ASTM C 547, Type I, Grade A with factory applied 
all-service jacket (ASJ-SSL) with white kraft paper with integral vapor barrier and self-
sealing lap. Pre-cut fiberglass inserts with molded PVC covers secured with glass fabric 
tape. Maximum thermal conductivity of 0.29 BTU/in x ft2 x ºF. 


4. Fire Safety: Insulating materials as described above or approved equal materials shall 
meet Fire and Smoke Hazard Classification ratings on a COMPOSITE basis in 
accordance with NFPA 155 and UL 723. These products shall not exceed a flame spread 
and developed smoke rating minimum. Fitting covers shall not exceed maximum toxicity 
ratings. 


5. Insulation Jacket, Exterior, Exposed 


Stainless-Steel Jacket:  ASTM A 167 or ASTM A 240/A 240M. 


a. Sheet and roll stock ready for shop or field sizing. 
b. Type 304, smooth 2B finish with Z-shaped locking seam. 0.024 inch (0.61 


mm) thick. 
c. Moisture Barrier for Outdoor Applications:  3-mil- (0.075-mm-) thick, 


heat-bonded polyethylene and kraft paper. 
d. Factory-Fabricated Fitting Covers: 


1) Same material, finish, and thickness as jacket. 
2) Preformed 2-piece or gore, 45- and 90-degree, short- and long-


radius elbows. 
3) Tee covers. 
4) Flange and union covers. 
5) End caps. 
6) Beveled collars. 
7) Valve covers. 
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8) Field fabricate fitting covers only if factory-fabricated fitting covers 
are not available. 


5.6 Heat Tracing 


1. Manufacturers: 


BH Thermal Corporation, 
Delta-Therm Corporation, 
Raychem, 
Tyco 
Approved equal. 


 
2. Freeze Protection: 


  


 Self-Regulating, Parallel-Resistance Heating Cables 


a. Heating Element:  Pair of parallel No. 16 AWG, nickel-coated stranded copper 
bus wires embedded in cross-linked conductive polymer core, which varies heat 
output in response to temperature along its length.  Terminate with waterproof, 
factory-assembled non-heating leads with connectors at one end, and seal the 
opposite end watertight.  Cable shall be capable of crossing over itself once 
without overheating. 


b. Electrical Insulating Jacket:  Flame-retardant polyolefin.  


c. Cable Cover:  Tinned-copper braid, and polyolefin outer jacket with UV inhibitor. 


d. NEMA 4X connection kits for power, splice/tee and end seals. 


e. High temperature, glass filament tape for attachment of cable to piping. Cable ties 
are prohibited. 


f. Provide warning labels every 10 feet on exterior of insulation on opposite 
sides of the pipe. 


3. Controller 


Single circuit logical digital controller with ground-fault protection. NEMA 4X 
enclosure of fiberglass reinforced plastic (FRP). 120 VAC supply voltage. Built-in 
self-test function. Alarm relay for connection to BMS to indicate temperature, 
ground-fault, current draw high, power loss. 


4. Basis of Design: Raychem XL-Trace heating cable with RayClic connection kits and 
DigiTrace 910 (series) digital controller. 
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5. Temperature Maintenance, Service hot water. 


Not permitted. Provide mechanical circulation. 


6. Provide label "Heat Trace" on insulation cover.. 


 


6.  GREEN DESIGN 


6.1 Reclaimed Water 


Reclaimed water shall include: 


1. Whenever practical and economical, consideration shall be given to collecting storm 
water for recycled use as irrigation water or toilet flushing. 


2. Reverse osmosis (RO) reject water shall be reclaimed whenever possible to be used as 
irrigation, toilet flushing or non-potable water. 


3. Reclaimed water systems shall not be employed in childcare facilities. 
4. Reclaimed water systems shall comply with 248 CMR. 


 
For new construction and substantial renovations, pipe water closets, urinals, process equipment 
and other non-potable water uses in reclaimed water piping (e.g. Aquatherm Lilac) whether or not 
reclaimed water is to be collected. The pre-separated system will allow for future reclaimed water 
system(s) to be installed without further disturbance to the building distribution. 


6.2 Sustainable Design Strategies 


Additional sustainable design strategies include: 


1. Low flow consumption fixtures (i.e. EPA Watersense). 
2. Controlled flow roof drainage. 


7.  OPERATIONS 


Not issed. 


8.  ENVIRONMENTAL HEALTH AND SAFETY 


Water Labeling:  Refer to pipe identification above. 


Emergency Shower and Eyewash Systems:  Consult with M.I.T. Emergency Health and Safety 
(EHS) for the location of all emergency first aid equipment including emergency eyewashes and 
showers.  







MIT Design Standards 2022 | Division 22 — Plumbing  Page 54 of 72 
 


 


9.  INSTITUTE SPACES 


Not issued. 


10.  LABORATORY SERVICES 


10.1 Water 


Hot and cold water to laboratory sinks and equipment shall be supplied from central, duplexed 
reduced pressure backflow preventers after the containment backflow preventers at the water 
service entrance and distributed as a parallel (separated) piping system. In existing buildings where 
a separated water system is not provided, local RPZ’s may be considered on a case-by-case basis 
or separation of the building will be required. 


Laboratory hot water shall be generated by a dedicated set of water heaters supplied protected 
water from the backflow preventers. 


Laboratory faucets shall be specified with integral spout vacuum breakers. Provide the appropriate 
level of backflow prevention at equipment connections. 


10.2 Laboratory Water and Vent 


Laboratory waste shall be collected by a dedicated waste and vent system. Pipe materials shall be 
as specified above.  


Provide “V” channel between hangers to continuously support HDPE force main piping to prevent 
sagging. 


Provide mechanical joints for laboratory sink waste and trap. 


10.3 Laboratory Compressed Air 


Laboratory compressed air systems shall not be used to serve utility equipment, such as pneumatic 
doors, HVAC controls, etc. 


Design compressed air equipment and piping distribution to deliver 45 to 50 psig at the most 
remote outlet(s) with a distribution pressure drop not to exceed 5 psi. Add 25% to calculated peak 
flow to allow for future expansion. Use 1 scfm per laboratory outlet and apply the following 
diversity factors for sizing distribution piping. Note that the table below includes a 25% increase in 
load to accommodate future expansion. 


Laboratory Air Diversity Factors 
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Number of Outlets Diversity Factor 


1-3 1.0 


4-7 0.80 


8-13 0.66 


14-25 0.40 


26-63 0.30 


64 and up 0.20 


 


Equipment shall be located with adequate access space for regular monitoring and servicing. 
Provide floor drain adjacent to equipment pads. 


Compressed air quality delivered to laboratory users shall meet or exceed ISO 8573-1:2010 Class 
2 for particulates, Class 2 for moisture (-40ºF dewpoint), and Class 1 for oil/hydrocarbon. Where 
central/plant compressed air is not available (either physically or in capacity), provide multi-plexed 
oil-free compressors. Whether plant air is used or local compressors are used, include an 
appropriately sized air receiver, auto-regenerative desiccant dryers, and final sub-micron 
particulate filters. 


Locate air compressor system intake for breathing air systems outdoors above roof level. The air 
intake may extend through exterior wall and terminate below roof level when approved by MIT 
EHS. Air compressor system intake terminals shall be located at least 25 feet (may require more 
depending upon prevailing wind direction and velocity) from all exhausts, vents, vacuum system 
discharges or any anticipated source of odor or particulate matter. Air that is filtered for breathable 
ventilation system use may be considered an acceptable source of intake air when approved by 
MIT EHS. Combined air intakes must be sized for no restriction while flowing maximum intake 
possible, and shall be provided with an isolation valve at the header for each compressor served. 
Intake piping for air compressors shall be sized using the total SCFM for the system (both lead and 
lag pumps) and the total developed length of run. Coordinate with air compressor system technical 
representative and verify that proposed sizing of intake piping complies with manufacturer’s 
recommendations.  


Laboratory air compressors shall be multiplexed with receiver tanks and sized such that 100 
percent of the design load is carried with the largest single unit out of service. Increase the 
calculated (SCFM) load by 25 percent to accommodate future system expansion.  


Design air dryers, filters and pressure regulators for the laboratory air system in duplex, each sized 
for 100 percent of the load using duplex twin tower desiccant dryers. Include continuous line 
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dewpoint and carbon monoxide (as required) monitoring with sample connections on the discharge 
piping downstream of the filters and regulators. Locate monitors at, or integral with, the control 
panel. 


10.4 Laboratory Vacuum 


Design vacuum source equipment and piping distribution to deliver 19 inches Hg vacuum level at 
the most remote inlet(s) with a distribution pressure drop not to exceed 5 inches Hg. Add 25% to 
calculated peak flow to allow for future expansion. Use 1 scfm per laboratory inlet and apply the 
following diversity factors for sizing distribution piping. Note that the table below includes a 25% 
increase in load to accommodate future expansion. 


Laboratory Vacuum Diversity Factors 


Number of Outlets Diversity Factor 


1-3 1.0 


4-7 0.80 


8-13 0.66 


14-25 0.35 


26 and up 0.25 


 


Equipment shall be located with adequate access space for regular monitoring and servicing. 
Provide floor drain adjacent to equipment pads. Floor drains serving vacuum pumps shall be 
provided with smooth, acid resistant interior coating. Provide a hose bib within the mechanical 
room. 


Terminate laboratory vacuum exhaust discharge outdoors above roof level. Exhaust may extend 
through exterior wall and terminate below roof level when approved by MIT EHS. Laboratory 
vacuum exhaust shall terminate at least 25 feet horizontally (may be more depending upon 
prevailing wind direction and velocity) from all air intakes, doors, windows, louvers or any other 
building openings. Combine exhaust from each laboratory vacuum pump into one discharge pipe, 
sized for no restriction while flowing maximum discharge possible, and shall be provide with an 
isolation valve at the header for each pump served. Exhaust piping for vacuum pumps shall be 
sized using the total SCFM for the system (both lead and lag pumps) and the total developed 
length of run. Exhaust piping shall be sized and arranged to prevent moisture and back-pressure 
from entering pump. Provide valved drip-leg at base of exhaust stacks. Coordinate with vacuum 
pump system technical representative and verify that proposed sizing of exhaust piping complies 
with manufacturer’s recommendations. 
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Laboratory vacuum pumps shall be multiplexed with receiver tanks and sized such that 100 
percent of the design load is carried with the largest single unit out of service. Increase the 
calculated (SCFM) load by 25 percent to accommodate future system expansion.  


10.5 Natural Gas 


Natural gas pressure to laboratory outlets shall be not less than 4 inches w.c. and not more than 7 
inches w.c. Size distribution piping in accordance with accepted practices. Indicate on plans or 
riser diagrams the total equivalent length of piping to the most remote outlet(s) and the gas load for 
each intermediate section of piping back to the gas meter or regulator. Use the appropriate tables 
from NFPA 54 to determine pipe sizes based on diversified connected loads. 


Use 5 CFH (MBH) per laboratory gas outlet with the following use diversity factors. Note that the 
table below incorporates a 25% increase to peak flows to accommodate future expansion. 


Laboratory Gas Diversity Factors 


Number of Outlets Diversity Maximum Diversity 


1-7 1.0 - 


8-13 0.75 1.0 


14-25 0.60 0.90 


26-88 0.40 0.75 


89-188 0.30 0.56 


189 and up 0.20 0.50 


 


Laboratory gas outlets in rooms with pressurized gas outlets (e.g. compressed air, nitrogen, argon, 
etc.) shall have integral check valves provided to prevent back pressurization of the natural gas 
system. 


Provide master gas shutoff valve cabinet outside of the laboratory doors. 


10.6 Gas Detection 


For laboratories gas detection level, refer to MIT EHS Gas Detection Guidelines and 
recommendation. 


Ensure that appropriate gas detection monitors, controllers and alarm devices are installed in 
rooms with gas storage and gas use for occupant safety.  
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For oxygen displacement gases such as nitrogen, argon, helium, carbon dioxide, etc. provide 
oxygen sensors to alarm if oxygen levels fall below 19.5%. For gases heavier than air, provide 
sensors 10 to 12 inches above the floor as well as at the breathing zone. 


For rooms with oxygen storage, provide oxygen sensor(s) to alarm if oxygen levels go above 22%. 


For flammable gases, provide appropriate lower explosive limit (LEL) sensors both low and high 
as required.  


Provide gas detection within ventilated gas safety cabinets. 


10.7 Laboratory Gases 


Provide two-stage pressure regulating manifolds for laboratory gases as required by space 
programming provided by the lab planner or architect. For systems requiring continuous and 
uninterrupted service, provide automatic switch-over manifolds. 


Provide sufficiently sized, properly ventilated and constructed room for laboratory gas cylinder 
storage and manifold systems in accordance with NFPA 99. Coordinate with the designated MIT 
representative to determine space required for storage of additional non-manifolded cylinders. Gas 
cylinder storage rooms shall be located at ground level with at least one exterior wall and be 
provided with a minimum 42 inch door opening to the outside. Localized gas cylinder storage 
rooms may be provided at other locations within the building when approved by MIT.  


Acceptable manufacturers for gas manifolds are Beacon Medaes, Linde, Concoa, Swagelok or 
approved equal by MIT. 


10.8 Purified Water 


1) MIT Water Quality for a Standard High Purity Water System (written around ASTM Type 
III: 
1) Resistivity:  4-10 MΩ (adjustable). 
2) Bacteria:  <10 CFU/100 ml at system. 
3) TOC:  <200 PPB. 
4) Sodium:  <10 PPB. 
5) Chlorides:  <10 PPB. 
6) Total Silica:  <500 PPB. 
7) Particles:  <0.1µ absolute rated (integrity tested). 
8) pH:  N/A. 
9) Endotoxin:  <0.25 EU 90% of the time.  If endotoxin is important to end users, add ultra-


filtration to the design. 
 


2) Small System Exemption: 
1) This specification is not intended for all systems on campus.   
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a) Small system exemptions would include point-of-use production and small or 
specialized treatment systems (in lieu of a central high purity water system). 


b) Small water exemptions shall be defined by MIT based on total number of outlets, 
total daily volume, new or emerging technologies, and/or specialized application.   


 


3) Proposed Treatment Process: 
1) Multi-media filtration or self-cleaning in line filter shall be used on systems with > 10 


GPM make-up. 
2) Water softening. 
3) Carbon filtration. 
4) Sediment filtration. 
5) Single or 2-pass reverse osmosis. 
6) Re-pressurization pump (N+1). 
7) UV Sterilization (N+1). 
8) Final filtration (N+1). 
9) Mixed bed deionization or EDI (side stream on storage). 
10) UV for TOC reduction (side stream on storage). 
11) Controls and monitoring.  
 


Note:  All new high purity water systems shall include a concentrate reclaim system or 
provide rationale for its exclusion. 


 


4) Process Calculations & Component Sizing: 
1) Process calculations and component sizing rationale shall be included in the Vendor’s 


proposal. 
 


5) Control and Monitoring Provisions: 
1) The production and distribution systems shall include automatic instrumentation, 


equipment, alarms, and sampling ports to facilitate the monitoring of performance 
parameters and the system.  Control for large systems (as defined by MIT) shall be either 
by local Programmable Logic Controller (PLC) with integrated controls or by a local 
central PLC with interconnection to local component PLCs.  Set point changes shall be 
keyed by individual user or supervisory passcode, and program changes shall be made 
only by an administrator.  The PLC controllers shall have a minimum of two permission 
levels.   


2) The preferred PLC will be Allen Bradley / Rockwell Micrologix Platform.   
3) Minimum 6” HMI, grayscale or color acceptable. 
4) The cabinet shall be a NEMA 4X enclosure and will contain a disconnect switch that will 


be interlocked with the panel door.  
5) At a minimum, the panel door shall include HMI, E-Stop, red alarm light, audible alarm, 


and resistivity meter.  
6) The panel shall be UL Listed. 
7) Electrical drawings for design purposes shall be provided once project is awarded. 
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8) Electrical drawings for As-Built shall be included in the turnover package. 
 


6) Minimum Instrumentation: 
1) Pressure Gauges: 


a) All pressure gauges shall be: 
i) Liquid filled (fill fluids shall be inert or FDA approved) 
ii) 1/4” or 1/2” MNPT 
iii) 2-1/2” face 
iv) 0-100 PSI 


b) All gauges in the polishing loop shall be 316 SS or bronze.   
2) Resistivity Meter: 


a) The system shall include an in-line resistivity meter with sensors located on the 
supply and the return lines. 


b) The meter shall be calibratable. 
c) The preferred meter is Mettler Toledo, Model M300 or M800.  


i) Signet and Myron-L are acceptable but will require 3-point calibration at start-up. 
 


3) Storage Tank Level Sensors: 
a) The preferred level sensors will be pressure transmitters. 
b) Tank level sensors shall be testable and adjustable without draining the storage tank. 
c) Non-contact sensors (liquid level pulse, radar, ultrasonic) should be designed for high 


purity, low conductivity water. 
4) Flow Meters: 


a) Acceptable flow meters are roto-meters or in-line paddle type. 
b) Materials of construction for this design will be polypro, PVDF, Polysulfone, 316 SS, 


PTFE, Teflon, Hastelloy 
i) CPVC is acceptable on pretreatment 


c) Approved gasket materials will be Viton, EPDM, PTFE, Teflon, and Silicone. 
5) Distribution Pump Instrumentation: 


a) Distribution pumps shall be furnished with individual pump status monitoring, 
typically included with the VFD. 


b) Minimum status: UNDER VOLTAGE, OVER VOLTAGE, RUN-DRY 
PROTECTION 


c) Provide full size by-pass with isolation valve on distribution pumps. 
 


7) Control Valves (Pre-treatment): 
1. In an effort to better understand setup, troubleshooting, and service, Fleck valves as the 


preferred manufacturer.   
2. Softener valves larger than 1.0 cu.ft. shall be meter-initiated regeneration. 
3. Softener valves larger than 1.0 cu.ft. shall be set up for counter-current regeneration. 
4. Twin alternating softeners will be used if counter-current regeneration is not available. 
5. Single tank set-ups for softening and carbon filters shall include pre-treat RO lockout or 


“no hardwater bypass” to protect RO membranes. 
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8) Media Pressure Vessels: 
1) Any pressurized vessel larger than 16” x 65” shall be ASME stamped.   


a) Any pressurized vessel 16” x 65” or smaller shall meet the following minimum 
criteria: 
i) Maximum operating pressure of 150 PSI at 120 degrees F, minimum burst 


pressure of 600 PSI. 
ii) Tanks that are FRP shall meet NSF Standard 61 & 372 and have a safety factor 


of 4:1. 
iii) Media Bed Backwash and Startup Provisions:  
iv) Each individual deep media/resin bed, softener, and carbon unit shall be arranged 


with individual bypass valving, flush ports, and piping arrangements to facilitate 
flushing of particle fines, required regenerations, soak procedures, and other 
startup requirements as appropriate for media replacement or service exchange 
without damaging or disrupting system operation or passing particles to 
downstream components.  Designs shall include sufficient freeboard and 
adequately sized supply arrangement for effective backwashing and shall not 
allow chloramines to reach the RO membrane(s).  Backwash provisions may be 
omitted for service exchange systems, but individual soak provisions (for carbon 
beds), startup, and fines flushing arrangements are still required.  Carbon bed 
backwash capacity shall be at least 490 lpm/m2 (12 gpm/ft2) bed cross sectional 
area and drains shall be adequately sized for backwash (or surge tank discharge).  
The level of automation will be dependent on the size of the system. 


9) Hoses: 
1. Hoses shall be sized to insure at least the required velocity under flow conditions. 
2. Hose length shall be minimized and supported to eliminate kinks at 0 PSIG. 
3. Acceptable connectors styles are camlock, compression, sanitary, flanges and threaded 


fittings. 
4. All connectors larger than 1” shall be stainless steel. 
5. Hoses shall be manufactured from FDA approved materials, suitable for deionized and 


potable water.   
6. Hoses shall be burst rated at a minimum of 125 PSI at 70 degrees F.   
7. Approved gasket materials will be Viton, EPDM, PTFE, Teflon, and Silicone. 


 


10) Pipe, Fittings, and Valves: 
1) Head Unit: 


a) Pretreatment: 
i) Schedule 80 PVC / CPVC (ASTM D 3915) or copper pipe, fittings, and true-union 


ball valves. Solvent cement socket, Propress, or solder joints are acceptable joining 
methods. Must use low VOC solvent cement, primers, cleaners, accessories with 
PVC/CPVC.   


ii) Valve types:  Valves on the feedwater side of the RO production may be ball-type, 
diaphragm, or butterfly 


b) Purified Water: 
i) IPEX Enpure or Georg Fischer Sch 80 pigmented polypropylene.  Socket fusion, butt 


fusion, or IR are acceptable joining methods.  All piping shall be properly supported 
with V-channel, clips, and hangers, to prevent sagging or drooping.  Piping that is 
installed will be level or intentionally pitched for drain ability.   
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ii) There shall be minimal threaded connections in the purified water side of the system.   
iii) Where threaded connections must be used, female plastic adapters are not permitted 


unless the fittings are metal banded.   
c) Supply and Return Manifolds: 


i) Include a flow meter and flow control on the return. 
ii) Backpressure relief valves if used, shall include a pressure gauge and will match the 


piping material. 
2) The supply and return manifold will be plumbed in such a way that the system (head unit) can 


recirculate water onto itself so to prevent a full sanitization if there is distribution work 
performed. 


3) In-line conductivity cell on the common return line is required. 
4) Sample port shall be installed on the common return line. 
5) Valve types: 


a) Valves on the Purified Water side shall be diaphragm type or sanitary butterfly style.  
b) Zero static valves shall be supplied where necessary to comply with dead leg 


requirements. 
6) Distribution: 


a) Distribution piping shall be Sch 80 polypropylene, pigmented is preferred. 
b) Socket fusion, butt fusion, or IR are acceptable joining methods.   


i) All piping shall be properly supported with V-channel, clips, and hangers, to prevent 
sagging or drooping.  Piping that is installed will be level or intentionally pitched for 
drainability.   


c) Approved vendors are +Georg Fisher+, Asahi, Enpure. 
7) Distribution piping must be installed in accordance with Massachusetts Pluming and Fire 


Codes.  
8) Valve Types: 


i) Valves in the distribution shall be diaphragm type.   
ii) Zero static valves shall be supplied where necessary to comply with deadleg 


requirements. 
iii) Subloops will be engineered for proper hydraulic balancing and will the following, at 


a minimum: 
(1) Supply line shall consist of pressure indicator and regulator 
(2) Return line shall consist of flow control and indicator 
(3) System shall be pressure tested at 150% of design operating pressure for 4 hours 


or at the maximum pressure rating of the system, whichever is less. 
 


11) Sample Valves: 
1) Sample valves shall be installed before and after all major components.   
2) The design of the sample valves should match the parameters that are to be tested.  For 


example, ball valves are fine for hardness, chlorine, and TDS, but are not acceptable for 
bacteria, endotoxin, and TOC. 


3) In the polishing loop, sample valves shall be a sanitary type such as needle valves and 
diaphragm valves. 


4) Test ports shall be installed to be fully drainable and avoid creating dead legs. 
5) Approved gasket materials will be Viton, EPDM, PTFE, Teflon, and Silicone. 
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12) Future Tap Provision: 
1) All new systems shall be built anticipating future expansion.   
2) Include a valve for a future loop on the supply manifold.   
3) Include a diaphragm valve and flow meter for a future return. 


 


13) Deadlegs: 
1) For this design, dead legs in the distribution are defined as anything greater than 6 times 


pipe diameter. 
2) The MIT High Purity Water System Standard will be a centrally distributed high purity 


water system that will supply water to select equipment, glasswashers, autoclaves, and 
point-of-use polishers.  These connections are not considered part of the distribution, and 
may include deadlegs as defined above.   


3) If any of the post-installation points-of-use create dead legs that detrimental to the system 
as a whole, Facilities will identify and rectify. 
 


 


14) Tags & Labeling: 
1) The water system is considered complete only after every valve, test port, and gauge is 


tagged, and matches the P&ID.   
2) Tags shall be installed to be clearly visible when a valve is in the normal operating 


position. 
3) The water system is considered complete only after every component is labeled and 


matches the P&ID. 
4) Labels shall be clearly visible on each major component.   


 


15) Multi-Media Omission: 
1) The standard MIT design does not require multi-media filtration on any systems less than 


10 gallon per minute make-up. 
a) Turbidity is the combination of colloidal and suspended materials.  On campus in 


Cambridge, the turbidity ranges from 0.06 to 0.26.  The turbidity on site was tested to 
be at 0.16 (11/12/21) which is in line with Cambridge’s typical results.  If a building, 
for some reason, tests > .75 NTU, then multi-media or other self-cleaning prefilters 
should be used.   


b) The multi-media on typical Cambridge water would serve little or no purpose, take 
up valuable real estate, and create unnecessary discharge which is frowned upon by 
the MWRA. 


c) The design and service program should include properly sized sediment filters 
requiring quarterly exchanges.  These filters should be sized to last 6 months without 
a pressure drop of greater than 10 PSI.   


d) The typical SDI ranges from 1.5 to 2.5 on campus. 


 


16) Water Softening 
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1) The system will include properly sized water softener(s) that will comply with the 
following:  
a) Resin must be premium grade, high capacity, gelular, sulphonated, polystyrene, 


cation resin supplied in the sodium form as moist, tough, uniform spherical beads. 
b) Minimum resin capacity of 24,000 grains 
c) Resin must comply with the FDA regulations for potable water applications, 


specifically     21 CFR 173.25.   
d) Uniform Spherical Beads:  95% of all beads shall be in the minus 6 to plus 40 mesh 


range.   
e) All softeners shall regenerate with pellet type salt intended for water softeners 


without any additives.   
f) Test ports shall be installed to enable sampling pre- and post-treatment.   
g) Pressure gauges shall be installed to enable readings pre- and post-treatment.   


 


17) Carbon Filtration 


1) Cambridge water supply contains chloramines.  Both activated carbon and catalytic 
carbon are acceptable but shall be sized properly based on Empty Bed Contact Time 
(EBCT). 
a) GAC Media: 


i) The GAC carbon media shall be virgin, including service exchange systems.  
ii) The GAC carbon media shall be either bituminous coal or coconut shell, low ash, 


without silver or other chemical impregnation, and 12 x 30 or 12 x 40 mesh size. 
iii) The GAC media must meet ANSI/NSF 61 and AWWB604 certification.  


b) Catalytic carbon: 
i) The catalytic carbon must be manufactured without metal or alkali and have an 


iodine number greater than 825.   
c) All GAC & catalytic media must be pre-wetted for 24 hours prior to placing online. 


2) EBCT for Chloramine Removal Standard Carbon is at least 10 minutes/cu.ft. 
3) EBCT for Chloramine Removal Catalytic Carbon is at least 4 minutes/cu.ft. 


a) EBCT is equal to the volume of the empty bed divided by the flow rate.  It is a 
measure of the time water is in contact with activated carbon, assuming all water 
passes through at same velocity. 


 
 Empty Bed Contact Time in Minutes (EBCT) = Bed Volume (sq.ft) x 7.48 Gallon/sq.ft. 
       Flow Rate (GPM) 
 
 16 x65 vessel will contain 4 cu.ft. (actual 4.05 cu.ft.) carbon media 
 
 (EBCT) =  4.05 (sq.ft.) x 7.48 Gallon/sq.ft = 7.57 min. 


   4 (GPM) 


4) Test ports shall be installed to enable sampling pre- and post-treatment. 
5) Pressure gauges shall be installed to enable readings pre- and post-treatment.   


 


18) Sediment Filtration: 
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1) Sediment filters prior to reverse osmosis shall be 5µ nominal rating.   
2) Sediment filtration shall be sized for quarterly exchanges. 
3) Single cartridge housings must meet NSF/ANSI Standard 42. 
4) Single cartridge housings must be rated for 100 PSI at 100º F. 
5) Multi-cartridge filter housings shall be stainless steel.   
6) Multi-cartridge housings shall include vent ports. 
7) All sediment filters shall be of N+1 design with isolation and bypass valves. 
8) Filter elements shall at minimum be approved for use with potable water. 
9) Test ports shall be installed to enable sampling pre- and post-treatment.   
10) Pressure gauges shall be installed to enable readings pre- and post-treatment.   


 


Note:  Housing shall be non-proprietary to a single manufacturer’s filter cartridges.   


 


19) Reverse Osmosis: 


1) The RO unit will include a UL Listed microprocessor (if not controlled by central PLC) 
to accurately measure water quality and control alarms and required flushes.  


2) RO unit shall include the following features:   
a) Flow meters:  permeate, concentrate, & recycle 
b) Pressure gauges:  pump pressure, concentrate pressure, & inlet 
c) “Divert to Drain” feature on RO larger than 5 GPM makeup 
d) Auto flush 
e) Percent rejection readout 
f) Pre-treat lockout 
g) Low pressure protection 
h) General alarm 


3) The RO frame shall be corrosion resistant such as powder coated. 
4) The RO pump shall be stainless steel, multi-stage, centrifugal pump& motor. 
5) Membrane housings shall be ASME code compliant (stamp not required) and meet NSF 


61.   
6) Minimum pressure vessel rating shall be 300 PSI. 
7) Vessels shall be epoxy coated fiberglass or 316 L stainless steel.  PVC vessels are not 


acceptable.   
8) Split ring pressure vessel closures are unacceptable. 
9) Housings shall not be proprietary to one manufacturer’s membranes.   
10) All piping on the high pressure side (pump discharge) shall be 316 stainless steel. 
11) Concentrate valves shall be stainless steel. 
12) Inlet solenoid shall be stainless steel or brass 
13) The membranes shall be thin film composite and from a recognized industry leader such 


as Filmtec (Dow), Hydronautics, Fluid Systems, Koch, Suez, Toray. 
14) Selected membranes shall be rated for at least 98% removal of ionic contaminants and 


organics of above 200 Daltons.   
15) RO systems shall be designed to operate between 65% - 75% recovery. 
16) RO equipment shall be sized without consideration of tempered water make-up. Sized 


based on winter ground water temperature, typically 40ºF 
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17) Vendor shall stock all components that make up the RO as standard inventory items. 
18) Include in the design provisions to collect and re-use RO reject water either within the 


building or in other buildings. Keep in mind DEP does not want RO reject waste to go 
directly to storm without constant water analysis and MWRA does not want clear water 
waste going directly to sanitary. 


 


Note:  Built in CIP is not required.  MIT would prefer all membrane cleaning to be 
performed off-site.   


 


20) Storage Tank(s): 
1) Storage tank volume(s) should be sized to provide 24-hour capacity whenever possible. 


a) Multiple tanks are acceptable when real estate or access is a limiting factor. 
b) Multiple tanks will include interconnect piping at mid-tank and high level.   


2) Atmospheric storage tank(s) shall be free standing vertical closed top polyethylene 
(HDPE) /polypropylene/Nalgene, full bottom drain, meeting ASTM D-1998 standards.  
Resin specification from the tank manufacturer is required in the turnover package to 
insure that future welded fittings are compatible. 


3) Fittings shall be molded or welded, no bulkhead fittings. 
4) Fitting materials shall match the tank material.   
5) Acceptable fittings will include NPT, tri-clamp, flange joints 
6) Maximum temperature rating shall be 140º F. 
7) Vertical tank on a stand, spray ball for sanitation, cone-bottom, flanged or dished top, 


airtight manway.  Stand must be plastic or painted (powder coated or epoxy painted) so 
as to be corrosion resistant. 


8) If the RO makeup enters the tank through a sidewall, an internal 90 must be installed to 
direct the flow inward to the bottom of the tank.  


9) Spray ball must be properly sized, material must be compatible with the plumbing 
material, and the pattern shall be 360º coverage. 


10) Minimum level controls will include: 
a) High level alarm (interlocked with actuated valve on water supply) 
b) RO off 
c) RO on 
d) Low level alarm 
e) Run-dry protection (interlocked with pumps) 
f) Vent Filter for Storage Tank: 


11) 0.2µ Hydrophobic filter cartridge(s), 222-style, with filter housing shall be provided. 
12) The RO will fill the storage tank.   Since the conditions for temperature and pressure are 


standard, the air volume vented out of the tank to the atmosphere will equal the water 
volume flowing into the tank, i.e., at a fill rate of 5 GPM RO water to the tank, with a 
safety factor of 3 considered, 1.01 SCFM of air will be vented out through the filter.   


13) The Vendor shall provide vent filter calculations for sizing. 
14) The vent filter shall be located on the top of the tank and accessible for service. 


 


21) Pressurization / Distribution Pump(s) 
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1) Multistage centrifugal pumps shall be arranged as N+1 and configured to provide 
operational redundancy, normally online and without stagnancy.  Pumps shall be 
synchronized (running at the same time). 


2) Controls shall be fully automatic, with individual VFDs provided for each pump. 
3) In the event of pump failure, the remaining pump shall ramp up automatically to maintain 


normal system flow. 
4) Pumps shall be sized to provide a minimum flow velocity of 3 ft./second throughout the 


distribution.   
5) Distribution pumps shall be 316 SS, mill finish internals, multistage centrifugal pump, 


TEFC motor, packaged controls assembly, UL listed 508A. 
6) Pumps shall be provided with silicon carbide seals and designed for use with low 


conductivity water. 
7) Connections to the pump shall be sanitary or flanged. 
8) Each pump will have its own dedicated circuit and power brought to each pump.  Control 


panel will send RUN-STOP ALARM signals only.   
9) The VFDs shall be set for auto-restart and include independent run-dry protection. 
10) For this design, the acceptable manufacturers are Goulds and Grundfos. 


 


22) UV Systems 
1) All UV systems shall include: 


a) UV systems shall have a 316 SS chamber, less than or equal to 20 Ra.   
b) UV systems shall have a lamp-out indicator or status output 
c) UV systems shall be installed with stainless steel light traps 
d) UV systems shall have integrated thermal overload protection (auto-safety cut-off) 
e) Power to the UVs will be integrated with the pumps (no water, no power) 
f) The control panel shall include a UV fault 
g) The preferred vendors are Aquafine or Atlantic. 
h) Connections shall be flanged or sanitary 


2) UV for Disinfection 
a) UV systems for disinfection shall be provided prior to the distribution in the 


recirculating loop, upstream of the final particulate filter. 
b) UV systems for disinfection shall be properly sized for a minimum fluence of no less 


than 30 milli-joule/cm2 
c) UV systems for disinfection shall be rated at 254 nm 
3) UV for TOC Reduction 
a) UV systems for TOC reduction shall be provided for polishing and oxidation of 


organics where required 
b) UV systems for disinfection shall be properly sized for a minimum fluence of no less 


than 120 milli-joule/cm2 
c) UV systems for TOC reduction shall be rated at 185 nm 


 


23) Mixed Bed Deionization / EDI 
1) For this design, service exchange DI or EDI will be on a side stream located on the return 


at the tank. 
2) When the resistivity falls below a desired setting, the return water is directed through the 


mixed bed or the EDI to restore the desired resistivity. 
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3) When the resistivity is within acceptable ranges, the side stream mixed bed will 
recirculate onto itself in a closed loop which will include treatment to maintain high 
quality DI water.  


4) The DI will be sized for quick resistivity recovery and no more frequently than quarterly 
exchanges. 


5) The EDI will be sized to maintain the desired resistivity.   
 


24) Final Filtration 
1) Final particle filters shall be installed prior to distribution and downstream of UV 


equipment. 
2) The filter efficiency shall be greater than or equal to 90% at 0.1µm when tested at SEMI 


5067A (polystyrene ball test) or per SEMI C079 validation standard. 
3) Filter seal design shall be 222 or 226 style, with or without fins as required (code 2, 3, 7, 


or 8 as appropriate).  
4) Flat gasket, crush-seal, and knife edge seal arrangements are unacceptable. 
5) Final filters selected shall not require replacement more often than annually. 
6) Housings shall be 316L stainless steel, with legs, electropolished or passivated, clamp or 


swing bolt acceptable, tri-clamp or flange connections, with approved gasket material. 
7) Multi-cartridge housings shall include vent ports. 
8) Final filters shall be of N+1 design with isolation and bypass valves. 
9) Test ports shall be installed to enable sampling pre- and post-treatment.   
10) Pressure gauges shall be installed to enable readings pre- and post-treatment.   
11) The preferred housing manufacturer is Shelco.  The preferred cartridge manufactures are 


Pall, Critical Process, Global Filter, or equal. 
 


Note:  Housing shall be non-proprietary to a single manufacturer’s filter cartridges.   


 


25) Minimum Start-up Procedures & Testing 
1) Vendor shall include pressure testing (limited to the head unit), flushing procedures, and 


sanitization procedures.   
2) System sanitization, water sampling, and associated laboratory analysis is required prior 


to system acceptance. 
3) A detailed sanitization procedure shall be provided for approval prior to start-up.   


 


26) Turnover Package (Deliverables): 
1) At a minimum, the Turnover Package will include: 


a) As Built P &ID Drawings 
b) As Built Electrical Drawings (Control Panel Schematics) 
c) As Built Drawings for Head Unit  
d) PLC Program 
e) Written Sequence of Operation 
f) Pressure Testing Documentation (start-up) 
g) Flushing and Sanitization Procedures (start-up) 
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h) Components Specifications  (cut sheets) 
i) Calibration Documentation for all Calibratable Equipment 
j) Suggested Daily, Weekly, Monthly  I&Ts (Inspection and Testing) 
k) Suggested Service Plan  


 


27) Planning and Equipment Arrangement: 
1) Any proposal that does not include a general layout and P&ID of the system detailing 


equipment and components will not be considered.   
a. Layout drawings will be to scale and modeled in 3-D (AutoCAD, SolidWorks, Revit 


etc.) 
b. Layout drawings shall show water, drain, and electrical tie-ins. 
c. The P&ID shall include all equipment tags, pipe size, and materials of construction. 
d. Valve and sample tags shall comply with MIT Valve Tags Standard and can be 


assigned after the project is awarded and the design is finalized 
 


28) Qualified Vendors: 
a. The qualified vendor must be established in the fabrication and installation of high 


purity water systems for a minimum of 10 years. 
b. The qualified vendor must carry minimum general liability insurance.   
c. All plumbing connections and on-site electrical work shall be by licensed mechanics 


and permitted.   
d. The qualified vendor must be capable of providing service for the designed system, 


including 24 hours emergency response program.   
e. The qualified vendor must have a separate service department and be located within 


50 miles of campus. Minimum service staff of 5 local technicians. 
f. The qualified vendor shall warranty equipment for a period of one year from 


installation date. 
 


11.  EXECUTION 


1. Provide hot water systems balancing, balancing shall be performed by the approved 
Balancing Agency. 


2. Provide disinfection of water systems 


3. Provide disinfection and cleaning of purified water systems. 


4. Provide 3rd party cross connection protection and approval.  


5. Grooved joint piping systems shall be installed in accordance with the manufacturer's 
guidelines and recommendations.  All grooved couplings, fittings, valves, and specialties 
shall be the products of a single manufacturer.  Grooving tools shall be of the same 
manufacturer as the grooved components.  The gasket style and elastomeric material 
(grade) shall be verified as suitable for the intended service as specified.  Gaskets shall be 
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molded and produced by the product manufacturer.  Grooved end shall be clean and free 
from indentations, projections, and roll marks in the area from pipe end to groove for 
proper gasket sealing.  A factory-trained field representative shall provide on-site training 
for contractor's field personnel in the proper use of grooving tools, verification of groove 
and installation of grooved piping products.  Factory-trained representative shall 
periodically review the product installation.  Contractor shall remove and replace any 
improperly installed products. 


 


 


APPENDIX A:   SCHEMATICS 
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1.  MIT HVAC SYSTEM GOALS 


It is the intent of the HVAC these design standards to provide guidance for consultants and contractors 
to follow, and to stimulate discussions, questions, and exchange of information. Present ideas for 
HVAC design innovations which reduce cost and maintenance and improve safety and sustainability. 


Presume an operating life of 40 years.  In cases where access is difficult, longer lasting equipment is 
appropriate. 


Provide easy access for maintenance, repair, replacement and day-to-day operations of equipment. 


Provide an acceptable level of air quality and comfort, minimize energy use, and be manufactured of 
materials that are safe for the environment. 


Design teams are expected to review project requirements with any existing master planning, in 
particular differences between new building systems and existing building systems.  Systems presented 
in this document are suggested and should be tailored to meet specific project requirements. 


1.1 List of Common HVAC Design Issues 


1. Coordinate with all trades including but not be limited to the following: 


a. Confirm that systems will fit and provides appropriate capacities. 
b. Confirm that make-up water is supplied to humidifiers, cooling towers, closed 


systems, and similar systems. 
c. Confirm that electrical power is supplied to HVAC equipment that requires power 


including: 


1) Appropriate electrical power voltage and phase are supplied and listed 
correctly in HVAC and electrical schedules. 


2) Disconnects are provided, fused or otherwise, as appropriate to HVAC 
equipment.  


3) Emergency power or optional standby power as appropriate 
2. Confirm required plumbing system components are supplied to HVAC equipment including:  


1) Appropriate plumbing devices are supplied and listed correctly in HVAC and 
plumbing schedules. 


2) Provide piping and isolation shut-off valves with unions or flanges at all 
equipment connections arrange piping to allow removal of equipment without 
dismantling piping. 
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3) Flow balancing control valves cannot be used as isolation shut-off valves. 
4) Appropriate drains are provided. 
5) Make-up water connections required.  
6) Condensate drains are directed to the storm system not sanitary drainage.  
7) Gas service is provided where required. 
8) Auxiliary contacts are supplied for MIT Building Automation Systems control 


interfaces.  


3. Confirm projects documents and comments are received and reviewed from all consultants and 
sub-consultants.  


4. Provide a complete code review confirming all required provisions including, but not limited 
to: 


a. Fire dampers, smoke dampers, smoke detectors, etc.  
b. Hi-rise/smoke proof enclosures. 
c. Elevator and stairwell pressurization. 
d. Atria including requirements for exhausting atria. 
e. Electrical rooms including any ductwork or piping conflicts. 
f. Hazardous Exhaust (Fume Hoods) including:  


1) Ducts must remain inside defined fire zone or laboratory unit. 
2) A fire-rated dedicated shaft to roof is provided. 


g. Sprinklers are provided above CPVC ducts and at tops of duct shafts.  No sprinkler 
heads may be provided inside fume hood exhaust ductwork.  


h. Grease/commercial kitchen exhaust. 
i. Laundry facility dryer exhaust (dormitories). 
j. Ventilation.  
k. Energy Code and if applicable, the Stretch Energy Code.  
l. Elevator cooling and venting. 


5. Undertake a complete review of engineering calculations and assumptions including but not 
limited to the following: 


a. Outside air/ventilation. 
b. Steam. 
c. Chilled water. 
d. Power demand. 
e. Campus medium temperature hot water demand (if applicable) 
f. Required Engineering Documents in Division 01 – General Requirements 


6. Review MEP space layouts and service access including: 


a. Shaft space. 
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b. Mechanical/electrical rooms and penthouses. 
c. Areas with large ductwork. 
d. Public spaces. 
e. Ceiling spaces and wall cavities. 
f. IS&T rooms including space necessary to locate cooling equipment outside but 


adjacent to the room. 
g. Service and Code mandated clearances. 
h. Valve, damper, cleanout access. 
i. Provide guardrails or enclosures around equipment and paths with proper fall restraint 


to equipment when 4 feet or more above roof decks or when roof decks as a whole do 
not meet OSHA fall protection with parapet walls or perimeter rail systems. 


7. Undertake a complete review of control sequences conforming with controls section included 
on this document required for new equipment including: 


a. “Safeties” including freeze protection. 
b. Smoke control and smoke evacuation. 
c. Fume hood exhaust sequences for air side balance.  
d. Smoke dampers and actuation including integration with fire alarm systems. 
e. Interface with MIT Building Automation Systems.  
f. Alarm points. 
g. Interface with pneumatic and electric actuation. Use pneumatic actuation only where 


absolutely necessary because of harsh environments, (proximity to very hot steam 
piping) speed of response (fast opening or closing) or force requirements.  


8. Undertake a complete review of riser and flow diagrams including: 


a. Air flow diagrams. 
b. Chilled water system. 
c. Steam systems and hot water systems flow diagrams and valve locations. 


9. Verify new equipment is accessible and provides adequate clearance for maintenance. This 
includes drains, power supplies and all components which must be accessed for preventive 
maintenance or repair. If lifts are required for maintenance there must be a clear pathway to 
move them into position and a flat location available so they can be deployed for maintenance. 
In some cases hoisting beams may be required within air handlers or mounted to structure 
above other equipment to allow for the use of chain falls. In some areas hatches may be 
necessary to remove and replace equipment if no other access is available. 


10. Verify utilities and infrastructure including: 


a. Chilled water systems: 


1) Appropriate building pump station capacity and differential pressure are 
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available. See section 3.4 for additional guidance. 
2) Appropriate pump operation schedule and sequence. 
3) Differential pressure without pumps.  Evaluate possible energy savings and 


opportunities to improve system operation. 
4) Confirm a check valve bypass assembly is between the suction and discharge 


sides of automated pump stations. 


b. Steam systems: 


1) Be certain that year-round steam sources are available for hot water reheat 
systems and central station air handling systems. 


2) Confirm operating pressures and temperatures. 
3) Building perimeter steam heating systems may be low cycled off above a 


certain outdoor temperature. 


c. Heating hot water systems: 


1) Operating temperatures including reset schedules based on outside 
temperature. 


2) Operating schedules. 
3) Capacities. 


d. Ventilation systems: 


1) Operating schedules. 
2) Capacities for expansion. 


e. Fume hood supply and exhaust air handling systems: 


1) Fume hood types and requirements. 
2) Capacities for expansion. 


f. Compressed air system for temperature controls: 


1) Operating pressure. 
2) Capacity. 


11. Undertake a complete review of compliance and design within MIT departments including: 


a. Equipment will be appropriately labeled and nomenclature conforms to MIT standards 
including: 


1) Pipe and duct identification. 
2) Equipment identification. 
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3) Valve tags. 


b. Systems engineering: Automatic temperature controls. 


c. Central utilities (see Division 33000 for additional guidance. 
1) Utility operations. 
2) Utility metering (includes building level consumption of power, chilled water, 


campus steam, and campus heating hot water). 
d. SEMO and insurance underwriter. 
e. The Industrial Hygiene Office within EHS. 
f. Repair and Maintenance or CSG as appropriate. 
g. Facility Information Systems. 
h. Department, Lab, or Center client team. 


1.2 MEP Equipment Naming Standards 


Comply with the MEP Equipment Naming Standard in Division 22 - Plumbing, Par 4.3. 
 


2.  DESIGN REVIEW REQUIREMENTS 


The Design Consultant is responsible for filling out, and submitting this information at each phase of 
design as a guide for review by MIT Facilities. The following sections outline the items which are to 
be submitted at each phase of the design process. If project phases are consolidated, for example 
skipping DD phase, then the requirements are submitted in the earlier phase (SD in this example). 


2.1 Schematic Design (SD) Phase 


MIT will use this submittal to develop comprehensive cost scoping for project budget development.  In 
addition to information noted below, the documents shall include statements of conditions, known and 
unknown, that could affect project cost (i.e. This portion of the ceiling is extremely tight and may 
require relocation of some existing services, etc.) 
 
It is the intent of MIT that these documents identify areas of cost implication that the contractor can 
use to identify scope and cost that can be tracked through future phases of development. 
 
Provide the following information in the Schematic Design submittal: 


1. Review of applicable code, regulations, and standards.  


2. State applicable codes on the cover drawing. 


3. Verify energy code compliance and provide supporting calculations. 
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4. Specifications/schedules of performance, for pricing and installation of components. 


 


5. Identify major equipment with physical sizes shown on drawings. 


6. Space requirements, architectural and related building systems coordination including: 


a. Major shaft sizes and locations. 


b. Louver sizes and locations. 


c. Mechanical room block layouts and services. 


7. Alternative design concepts. 


8. Equipment cut sheets for proposed manufacturers. 


9. Incorporation of pre-design contingencies, design charrettes, and owner’s program 
requirements. 


10. System descriptions (Basis of Design) which must include: 


a. Preliminary drawings (layout and riser diagrams). 


b. Lab Equipment lists or schedules available at the time. 


c. Full description of each system and the project requirements that are satisfied by these 
systems. 


d. Intended Control sequences including system diagrams. 


e. Include any additional information that can form the basis of inspection and test 
acceptance criteria. 


11. Outline specifications. 
12. Statement of probable costs contingency areas, (vendor/contractor/site issues, should be 


identified). 
13. Submit preliminary calculations for: 


a. Cooling loads. 
b. Heating loads. 
c. Ventilation loads. 
d. Air system pressure drop and flow. 
e. Chilled water and steam. 
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f. Hydronic system pressure drop and flow. 
g. Outside air. 
h. Supply air. 
i. Annual load profiles 


14. Systems considered include: 


a. All air. 
b. Combination systems. 
c. Types of heating systems. 
d. Energy recovery options. 
e. Written narrative of systems proposed. 


15. Obtain approval of design comfort level (heating and cooling operating standards) from MIT 
Systems Engineer. 


16. Energy Analysis: A thorough energy analysis of the complete HVAC system including 
associated electricity, chilled water, and steam utilities is required for all projects. For large 
capital projects and major renovations MIT retains a specialty consultant to study 
sustainability and energy performance. For smaller scale projects the MEP Design Engineer is 
expected to use MIT’s “Energy and Emissions Impact Calculator” to estimate the net change 
in energy and GHG performance. See “Sustainability “ thematic folder elsewhere in the 
Standards. System recommendations    must be submitted to MIT and their 
Energy/Sustainability consultants for review prior to design development drawings.  


17. The proposed ventilation air change rate and other aspects of the ventilation system must be 
reviewed with MIT Systems Engineer, Project Management, and EHS during the schematic 
design phase. 


2.2 Design Development (DD) Phase  


1. Finalize system selection. 
2. Equipment schedules and sizes. 
3. Agree on basis of design and acceptable manufacturers. 
4. Finalize space requirements, architectural and related building systems coordination including: 


a. Major shaft sizes and locations. 
b. Louver sizes and locations. 
c. Mechanical room block layouts and services. 


5. Flow diagrams of major air and water systems including quantities and sizes. 
6. Control sequences/descriptions including diagrams. 
7. Verification of energy code compliance. 
8. Bound copy of updated engineering calculations.   
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9. Bound copy of specifications unless otherwise indicated in Division 01. 


2.3 90% Construction Documents and Construction Documents (CD) Phase  


1. General: 


a. List of changes and deviations from Design Development. 
b. Drawing List and Specifications Table of Contents. 
c. Drawings coordinated with project specifications. 
d. Drawings marked for Progress, GMP, Bid or Construction. 
e. Final drawings (prints) sealed and embossed per State requirements. 
f. All HVAC components shown on the drawings. 
g. Existing and new work clearly labeled and easily identifiable. 


 
2. Calculations: 


a. Complete calculations for pumps, fans etc. including the following: 
1. Flow rates, pressures, and consumption rates.   
2. Pressure drop calculations which align with pipe and ductwork sizes and fittings 


indicated on the floor plans. Include pressure drop for control valves, isolation 
valves, dampers, louvers, equipment and similar items as indicated on the 
schedules.  


3. Marked up floor plans associated with the pressure drop calculations included as 
a diagram. 


b. Cooling and heating load calculations associated with scheduled equipment.  
c. Pipe expansion and anchor load calculations. 


3. Flow Diagrams: 


a. Diagrams depict engineering of all the HVAC air and water system. 
b. Arrangement of equipment is similar to actual conditions in a schematic format. 
c. All major equipment shown, identified and coordinated with scheduled sheets. 
d. Airflows show room by room balance and room totals against flow shown on air 


handling units and fans. 


4. Floor Plans: 
a. Ductwork and piping sizes as well as fittings indicated on plans which align with 


pressure drop calculations.  
b. Control valves and major isolation valves indicated on plans. 
c. Drawings shall include complete chilled water, steam or hot water systems to HVAC 


equipment. 
d. Drawings shall include complete ductwork system drawings including supply, 


exhaust, return, and specialty exhaust from the distribution point to the air entry/exit 
point. 
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e. All areas heated, ventilated or air conditioned as required.   
f. Supply, return and exhaust air balance. 
g. Location of thermostats, humidistats, duct smoke detectors, CO2 sensors and firestats. 
h. Access provided where needed including: 


1) Controls (including all field devices such as air flow measuring stations, etc) 
2) Coils. 
3) Fans. 
4) Dampers. 
5) Valves. 
6) Filters. 
7) Cleanouts.  


i. Heat trace is indicated where necessary and coordinated with electrical drawings In 
some applications optional standby power may be appropriate. Critical heat trace 
applications must be alarmed for loss of power and low temperature.  


j. Labels indicated on all ductwork, piping, equipment etc. 
k. Confirmation that pipes will fit into the available space and do not interfere with 


ducts, lights, or structural members.  Take into account any piping that is required to 
be sloped for coordination with other trades. Coordination should include runouts to 
room terminal units. Routing to conform to accepted design practices.  


l. Piping system to have adequate expansion loops and anchors. Locations and sizes 
should be detailed on plans. 


m. Confirmation that ductwork will fit into the available space and does not interfere with 
piping, lights, or structural members. Routing to conform to accepted design practices 
and minimize system pressure drop.  Space coordination should also account for any 
duct sloping requirements (grease exhaust etc.).  


n. Architectural door schedule coordinated with the HVAC plans. Door schedule to 
indicate doors requiring ventilation openings with adequate undercut or louvered free 
area. If doors do not have undercuts/louvers transfer ducts should be provided as 
needed.   


o. HVAC drawings to include all room names and numbers and column numbers.  
p. Air outlets are indicated and do not interfere with lights or other devices. 
q. Coordination of headroom available for ceiling hung units such as unit heaters with 


architectural plans. 
r. Fire dampers, smoke dampers, and fire-smoke dampers clearly shown in accordance 


with relevant codes and ordinances, floor-by-floor where required. Access doors are 
provided and coordinated with fire alarm drawings. 


s. Sound traps have been provided to meet required sound attenuation as required to 
meet the project acoustical requirements. 


t. Volume dampers located. 
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5. Mechanical Equipment Rooms Plans: 


a. Equipment locations and layout allows for access and maintenance, coil removal, heat 
exchanger (steam-water converters) tube bundle pulls, damper, valves, controls, future 
equipment replacement etc. 


b. Floor drain locations are coordinated with plumbing plans for coils and plenums. 
c. Pumps: 


1) Drains and vents are properly located. 
2) Flexible connections, vibration isolation, and sound isolation connections are 


indicated where needed (expansion joints, equipment on isolators). 


d. Piping unions at unit, thermometer wells, pressure gauges, trap drainage, and traps on 
cooling coil condensate drains. 


e. Outside air intake and exhaust opening sizes including: 
1) Proper velocity to prevent snow carryover.   
2) Height above ground and recessed from building wall to prevent snow 


intrusion.   
3) Plenums should be drained. 


f. Building service connections coordinate with HVAC equipment. 
g. Freeze protection has been provided for cooling coils, cooling tower sump, etc. 
h. Adequate combustion air openings have been provided for boiler rooms, boilers, hot 


water heaters and other fuel burning equipment. 
i. Flue sizes and heights are properly sized for adequate draft and suitable discharge 


considering the effect of adjacent building. 
j. Insulate ductwork between fans and condensate areas. 
k. Ceiling clearances in adjacent areas have been coordinated with the architect for duct 


connection between mechanical rooms and floors served. 
l. Provide at least one section of each mechanical room. 
m. Control dampers are indicated on plans. 
n. Mechanical rooms are properly ventilated. 


6. Schedules: 
a. Schedules to be project specific. Notes provided on schedules should align with 


information in project specifications.  
b. Electrical data is complete and coordinated with electrical department and electrical 


engineering including coordination of all emergency and standby power requirements.  
c. All equipment is scheduled, properly labeled and coordinated with the floor plans. 
d. Scheduled data for major equipment including AHUs, pumps, chillers, expansion 


tanks, etc. align with the load calculations and static pressure calculations.  
e. Verify equipment pressure ratings are adequate for the static height of each building.  
f. Acoustical information provided for review by an acoustical consultant. Acoustical 
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review should be completed prior to CD issue.  
g. Air devices selected for appropriate airflow, pressure drop, noise level, throw and 


neck velocity.  


7. Standard Details: 


a. Provide details that only apply to each specific project. 
b. Provide details which are customized for each specific project. 
c. Provide custom AHU are details with components, dimensions, plans, and elevations. 
d. Details to be properly cross referenced on detail sheet and plans. 
e. Equipment hook-ups to be detailed but not dimensioned.  


8. Controls: 


a. Confirm electrical control requirements coordinated with other departments and 
disciplines included but not limited to fire alarm and BMS. 


b. Confirm equipment is covered under a sequence of operation. 
c. Confirm system operations for start-up, shutdown, summer, winter, and intermediate 


seasons.   
d. Review needs of special equipment, dampers, heaters, and etc. 
e. Review control points for adequate control and monitoring. 
f. Confirm control points are defined and adjustable. 


2.4 Shop Drawing Phase 


HVAC design documents must include a requirement for HVAC contractors to provide 
information regarding refrigerant quantities and types in the systems they install. This 
requirement will enable MIT to maintain a database of refrigerant types and quantities on 
campus in order to support compliance with environmental regulations. If portions of systems 
come from the manufacturer in a pre-charged condition, the contractor must include those 
quantities as well as the amount (in pounds) added to the completed system before operation. 
The refrigerant type shall be noted. This shall be a required submittal. 


2.5 Record Drawing Phase  


Record drawings must be high-quality, easily-readable, produced by carefully and accurately 
revising the Contract Documents to show clearly deviations from the original Contract 
Drawings, precise location of each item of work, and field changes.  Record Drawings must be 
submitted to and approved by MIT as a prerequisite to final payment. Please refer to the 
thematic folder “BIM/CAD Standards” elsewhere in the MIT Design Standards. 
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3.  HVAC SYSTEMS DESIGN STRATEGIES 


3.1 MIT Facilities Drawings and Standard Details  


MIT CAD Documents 
MIT may have CAD documents, depending on the project location and scope, of facility related 
information and standard details, which may be of value to the designer for integration into project 
Construction Documents.  To determine the availability of these documents, contact MIT’s Facility 
Information Systems (FIS) group through the MIT Project Manager.  The designer shall be responsible 
for determining the usability and appropriateness of MIT documents to a particular project.  


3.2 MEP Equipment Naming Standards 


Design drawings should include equipment designations in their schedules and plan views which are 
unique and do not duplicate existing equipment. Contact the MIT Systems Engineering Group to 
determine which equipment names are available.  
 
Equipment names should conform to the following standard: 
XXX_XXXXXX 
 
Examples: 
Building 76, Air Handling Unit 12A would be: 
M76_AHU12A 
 
Buildings which have no letter prefix assigned in the MIT naming convention (Buildings 1, 2, 3, etc.) 
will be preceded with an “M”.  
 
Building E17 , Chilled Water Pump 2 would be: 
E17_CHWPMP02 
 
Note that system, equipment, and number are combined as one text string. 
The following is the standardized list of system, equipment, and other abbreviations: 
 
Air Handling Unit   AHU 
Exhaust Air Handling Unit   EAHU 
Exhaust Fan    EF 
Return Fan    RF 
Pump     PMP 
Air Cooled Condensing Unit  ACCU 
Heat Exchanger    HX 
Heating Converter (shell and tube) CV 
Chilled Water    CHW 
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Process Chilled Cooling Water  PCHW 
Hot Water    HW 
Condenser Water   CND 
Domestic Hot Water   DHW 
Domestic Cold Water   DCW 
Supply     S 
Return     R 
Temperature    TEMP 
Pressure    PRESS 
Flow     FLOW 
 
For example, Domestic Hot Water Return Temperature in Building 2 would be: 
M02_DHWRTEMP 
 


3.3 Design Criteria for HVAC Systems  


Temperature Standards 
Basic comfort temperature standards are 70 deg F for heating and 74 deg F for cooling.  Specific uses 
and applications may require different comfort guidelines.  Proposed design temperature and humidity 
must be agreed upon by the project design team early in the design phase. 


Critical Environments: 


When designing air systems for critical environments, (such as vivaria, and other places where stable 
controlled humidity is critical) follow ASHRAE 99.6% guidelines or better for outdoor heating 
conditions and 0.4% or better dehumidification peak loads - 0.4% dehumidification dewpoint with 
mean coincident drybulb (MCDB) condition. 


1. Heating:  


a. Outside Temperature: 8 deg F 


2. Cooling:  


a. Outside Dewpoint Temperature: 73 deg F. 
b. Outside MCDB Temperature: 81 deg F. 


 


Typical Environments: 


For typical office environments, follow ASHRAE 99.0% guidelines or better for outdoor heating 
conditions and 1% or better dehumidification peak loads - 1% dehumidification dewpoint with Mean 
Coincident Dry Bulb (MCDB) condition. 
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1. Heating:  


a. Outside Temperature:  13 deg F. 


2. Cooling: 


a. Outside Dewpoint Temperature:  72 deg F. 
b. Outside MCDB Temperature:  79 deg F. 


 


Campus Chilled Water 


Design around a winter peak chilled water supply temperature of 50 deg F. During summer, the CUP 
will strive to deliver chilled water at 42 deg F utilizing mechanical cooling. The following wet bulb 
and dry bulb conditions are the control points utilized for chilled water reset: 


Wet Bulb  Outside Air Temperature Chilled Water Supply Temperature 


Less than 42 F  Does not control 50 F or less 
42 F to 55 F  Does not control 45 F or less 
Above 55 F OR Higher than 70 F 42 F or less 


For critical applications, use a summer chilled water design supply temperature of 43 deg F or higher. 


Ventilation Air 


Ventilation rates should be maintained within acceptable parameters established by ASHRAE 62.1 and 
building codes.  For dense occupancies within office environments (conference rooms, meeting rooms) 
space CO2 sensing and VAV box override may be an effective control strategy.  For laboratory 
applications, refer to section 3.12 below. 


3.4 Design Strategies for Ventilation Systems  


Ventilation rates should be maintained within acceptable parameters established by ASHRAE 62.1 and 
building codes. For non-laboratory spaces care should be given to reduce the number of zones 
controlling to the heating set-point minimum in the summer months. This is a common undesirable 
occurrence caused by excessive VAV minimum airflow rates that are overcooling the zone first, and 
then requiring reheat to maintain zone set point minimum flow capacity.  This constitutes simultaneous 
cooling and heating.  By allowing the control systems to decrease the VAV flows sufficiently below 
the current design-minimum limits, the zones will start controlling to their cooling temperature set-
points and reheat will not be required in the summer months.  As an example, sequences for exterior 
VAV zones without perimeter radiation should include reheat coils and require modulating the 
discharge air temperature set-point before increasing the air volume to meet the heating set-point. 
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VAV boxes may operate below their flow-sensing point when there is no demand as long as CO2 rates 
remain below 800 ppm. Since controls cannot measure these low flows, system cannot modulate at 
low flows and so the box tends to operate more as 2-position rather than modulating control in this 
region. For dense occupancies spaces such as conference and meeting rooms, VAV with reheat coils 
and space CO2 override is an effective control strategy.  For laboratory applications, refer to section 
3.13 below. 


3.5 Design Strategies for Areas without Active Mechanical Ventilation Systems  


There are a number of buildings and areas on campus without active ventilation systems.  Some 
systems have older, inoperable components, both moving and static; other areas were never provided 
with mechanical ventilation systems because they were not required. 


1. Recommendations:  


a. A workable approach for renovating spaces without active ventilation should be 
reviewed with the project manager and facility engineer during the schematic phase of 
design to price out alternative solutions as appropriate 


b. Spaces with operable windows may no longer technically comply with code 
ventilation requirements without mechanical ventilation systems.  Installing small total 
heat recovery ventilators has been an effective strategy for specific locations. 


2. Often when a ventilation system is included for this reason, it is extended to serve additional 
or future spaces on campus:  


a. This strategy should be reviewed with project team and presented as alternates in 
pricing. 


b. this strategy should be presented and reviewed prior to the schematic phase of the 
project. 


3.6 Design Strategies for Chilled Water Piping Systems  


Various arrangements of chilled water systems within MIT buildings: 


1. No pumps (Building E14 as an example).  
2. One or more pumps and no check valve bypass (Buildings 3, 5, and 10 for example).  
3. One or more pumps and a check valve bypass (E60, Building 13 for example). 
4. Pumps, when present, are usually controlled to make a constant differential pressure available 


from pump discharge to building return (across  the building loads). 
5. Some pumps in a multiple pump station may be constant speed “backup” pumps intended to 


only run during repairs to the controlled pump(s). 
6. Some buildings, especially on the East Campus, may only have control valves at the building 


entrance which are controlled to make a constant differential pressure available for the 
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building loads. 
7. Some buildings have control valves at the building entrance and pumps to boost differential 


when necessary. These are a product of history and the control valves are not operable in some 
cases (Building 37 for example) or they may still be part of the published sequence of pressure 
control in the building (Building 35 for example). Whether they are truly active or not should 
be challenged. 


Many buildings on campus have chilled water pumping stations with two or three pumps.  These 
pumps are in parallel with each other and in series with plant pumps.  These pumps may also be in 
parallel with other pumping stations in the same building that provide service to other buildings 
(Building 13 for example).  If a pump station is required to provide differential to a campus building, 
the station must include a bypass line from suction to discharge with a check valve.  This allows water 
to flow past the pump station when there is adequate differential for the building with the pumps off.  
Without this bypass, the water must flow through the pump body which causes a loss of available 
differential pressure.  Also, when transitioning to pump minimum speed (15 hz), there is a large 
increase in the differential available to the building as the pumps go from being a restriction to 
assisting with flow.  


If chilled water pumps are required, they must be fitted with VFD’s for controllability.  The campus 
chilled water distribution system at times can have low differential as a result of heavy demand.  
Building pumps can adversely affect campus return pressures if operated inappropriately or not 
equipped with check valve bypasses.  Campus practice has been to enable the building pumps, only 
when absolutely necessary, to provide adequate differential for the building load.  This must be 
accomplished by using the balancing process to measure the actual differential required at the point of 
differential pressure sensing to achieve design flow through the building.  Buildings which are closer 
to the chilled water plant will have a higher differential pressure available than those buildings which 
are further away.  When designing a chilled water distribution system for an existing or new building 
verify with MIT Systems Engineer and the Utilities Group if there is a true need for a building 
pumping station at the project location. It is important to make this determination early in the design 
process, preferably before schematic design is started. 


Most loads on the chilled water system can be adequately served by the differential available from the 
central plant and additional pumps are unnecessary. Always design new systems with low pressure 
drop in mind. 


Whenever a secondary loop is used (either with a heat exchanger or a bleed-in valve and recirc pump) 
it is beneficial to elevate the loop temperature as much as practically possible. This increases the return 
water temperature to the CUP and helps campus delta T. Applications include process cooling, chilled 
beams and valence units. Future consideration should be given to fan coil and air handler circuits. 


Generally, chilled water distribution piping within buildings shall be sized for an average pressure 
drop of 1.5 feet of head per 100 feet of pipe.  Where applicable, design and size the piping distribution 
systems with consideration for future expansion. 
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Properly selected pressure independent flow control valves with fixed upper limits shall be used to 
prevent excess flow during times of strong or rapidly increasing pressure differentials.  As a result, 
these valves keep the whole building delta T from being eroded by excess flow through coils and heat 
exchangers.  Use of this valve type shall be reviewed with the MIT Systems Engineer.  This type of 
valve eliminates the need for balancing valve at the individual piece of equipment, as manufacturer’s 
literature advises against using a separate balancing valve with these products. 


Typically, strainers shall be provided at water pumps.  Do not provide strainers at terminal equipment 


Automatic air vents can be beneficial for system start-up. The installation must include an isolation 
ball valve and contractors must be instructed to close the isolation valve after system start-up. The auto 
air vent should be installed at an elbow and the piping extended to a fitting “looking down” with a 
hose bib and chained cap. The cap shall be heavy brass rated for 75 psig. 


At start-up (during cleaning and flushing) systems shall be filled using city water.  


A cleaning solution should be circulated through the piping to remove debris and mill scale. The 
cleaning solution should be provided by the same company that provides water treatment services for 
the MIT heating hot water system in that building. R&M personnel assigned to that building can 
provide the contact information. 


General Procedure - Circulate the cleaning solution with the control valves fully open. Flush with fresh 
water and take water sample(s) to prove the cleaning solution is adequately removed from the piping 
system. Then drain the system and remove the baskets from each strainer. You can then fill the chilled 
water with water from the building system. Be sure to coordinate this step with the building’s R&M 
supervisor as they need to communicate with the CUP. The reason for this is that the chilled water 
filling the system will seem like a “leak” to the CUP if that’s where the water will be made up from. 


3.7 Design Strategies for Steam and Hot Water Systems 


MIT does not use steam as the perimeter heating medium for newer buildings due to limited 
controllability.  For new buildings or fully renovated buildings, hot water heating systems are used as 
the heating distribution in the building, including the AHU’s.  Steam should be used at AHU’s only in 
small renovations and replacement in kind projects.  Other process loads such as autoclaves always 
require steam. The type of system to be provided should be reviewed with the MIT Systems Engineer 
early in the design.  Hot water heating systems should be selected at the lowest temperature possible, 
and enabled to operate at the lowest temperature necessary based on outdoor air temperature. We have 
been able to reduce the peak design heating water temperature to 140 degrees F in recent projects. 


Steam from the campus CUP is distributed at 200 psig from the CUP. It is in a superheated condition 
at that point. Some degree of superheat is desirable within the plant, as it ensures a dry supply of steam 
to the turbines at the plant. Additionally, the heat recovery steam generator (HRSG) operation also 
contributes superheat. Superheat keeps the mains dry, and manhole traps cycle less frequently. Almost 
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all steam used on campus originates from this 200 psig superheated source. This requires some special 
considerations with regard to control valve selection, as many vendors simple assume that 2 to 15 psig 
steam is from a local boiler producing saturated steam at 15 psi or less. 


During the summer of 2021 this question was studied in some detail. What is a reasonable condition to 
expect at buildings? A representative location on campus for the hottest steam (with a good 
temperature sensor on the PI platform) to a building is the supply to Building 9. The steam main 
travels in a tunnel to the basement of 13 and then through a corridor to Building 9. As this feed never 
travels underground, it is likely the hottest steam available to any campus building. The peak condition 
noted is 200 psig at 409 degrees F. As the corresponding saturation temperature is 388 degrees F, it 
can be said that there is 21 degrees of superheat at that point, and the corresponding enthalpy is 
calculated at 1,214 btu/lbm. If this source is expanded to 15 psi (enthalpy remains the same) the 
resulting temperature is 350 degrees F. If this source is expanded down to 1 psi, the resulting 
temperature is 345 degrees F. If utilization is in the 60 psi range, as is common for domestic water 
heaters, the resulting temperature is 366 degrees F.  


Control valves operating at 15psi and lower are typically rated for 250 degrees F. This is the saturated 
condition for 15 psig steam. Valves are commonly rated for a temperature which corresponds to the 
steam saturation condition in their operating range. What this means on our campus is that valves 
should be selected for a higher pressure rating in order to truly have the tolerance for temperature. 


60 psig steam at 366 degrees F requires valves rated at 150 psig / 366 degrees F or better to meet the 
temperature requirement. 


15 psig steam at 350 degrees F can be accommodated by valves rated at 125 psig / 353 degrees F or 
better to meet the temperature requirement. 


Low pressure systems operating in the range of 1-5 psig also require valves rated at 125 psig / 353 
degrees F or better to meet the temperature requirement. 5 psig steam at 1,214 btu/lbm enthalpy would 
be superheated at 347 degrees F. 


Many older buildings at MIT have existing low pressure perimeter steam heating systems which are 
cycled on and off throughout the heating season.  Where perimeter radiation lacks control, it is the 
strategy of MIT to provide DDC control or self-contained control valves.  Where possible, shut off 
valves on steam supply and return lines to radiators, within renovation area, should be provided for 
routine maintenance and to avoid building wide shut downs.  For larger renovation projects, we 
strongly prefer removing the perimeter steam heating system and replacing it with a hot water system.  
The long range strategy of MIT is to replace perimeter steam systems with hot water systems. 


Campus steam distribution supply pressures to buildings are either 200 psig or 60 psig.  At times of 
high load, these distribution pressures can be lower at the building entrance due to system losses.  
Please discuss your requirements with the Systems Engineering Group (SEG). 







MIT Design Standards 2022 | Division 23 — HVAC   Page 22 of 85 
 


When connecting to these steam systems for renovations which might include air handling units, year 
round hot water reheat systems, or domestic hot water heaters, a firm (year round) steam source must 
be confirmed early in the design process.  Review the requirements for steam with the MIT Systems 
Engineer.  Provide pressure reducing stations and specialties per the MIT standards. 


Steam supply to heating coils for air handling units shall not be tied into perimeter house steam heating 
system which may cycle on and off during the heating season.  Check with MIT personnel and connect 
to year round steam source.  Provide pressure reducing station as required.  Steam pressure to coils 
shall be minimum 10 psig. 


Determine whether condensate return system within the building is or shall be a wet return, dry return 
or vacuum return system.  Use the appropriate steam coil detail for wet / dry or vacuum return.  Verify 
that the vacuum return has proper water seal or equalizing line and eliminate vacuum breaker. 


In condensate return systems, do not specify or detail bypass piping and valves to bypass flow around 
steam traps. These bypasses are not necessary. They can only result in unregulated steam flow into the 
condensate system, where it can damage traps, condensate pumps, and other building components. 


Condensate piping must always be designed to drain by gravity through steam traps to the downstream 
piping. 


Condensate pumps, where required, should be sized to overcome system back pressures.  Review 
required discharge pressure with the MIT Systems Engineer and perform an Engineering study as 
required.  It is preferred to pump to existing vented large receivers on campus where possible. 


There is an existing medium temperature hot water (MTHW) circuit on campus which originates in 
NW14 and serves a few buildings nearby. In the future, additional heating hot water circuits may be 
available from the CUP as additional heat is scavenged from the gas turbine flue gas and supply/return 
lines are extended into additional campus areas.  This source may be available for building heat as well 
as domestic hot water production.  In winter the projected supply temperature is 200 F and building 
heat exchange equipment should be selected to provide a 170 F return water temperature. We expect 
that the lowest temperature for this system (summer) is likely to be 180 F, with the system designed 
for a 30 degree delta T. It is therefore desirable to design hydronic heating systems and domestic hot 
water systems which can provide summer design capacity with 180 deg. F supply water and return 
water to the plant at 150 F. The building heat exchangers and associated primary piping must be 
designed to tolerate temperatures as high as 230 F. These parameters are also valid for connection to 
the existing campus MTHW system. 


Typically, strainers shall be provided at water pumps.  Do not provide strainers at terminal equipment. 


If hot water heating coils are used in a 100% outside air application (i.e. heat recovery preheat coils) 
they must be served with glycol protected water. Hot water heating coils in mixed air systems must 
have a local circulating pump and check valve in the bypass between coil supply and return. This 
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pump must run when the outside air temperature is 35 or lower to protect the coil from freezing by 
assuring flow and even distribution through the coil. A 2-way modulating valve can be used to return 
water to the heating plant downstream from the branch that connects to the pumped bypass. If the 
pump is commanded to run by the BMS systems or the outside air temp is below 35 and the pump 
status is ”off” then the entire air handling unit shall trip off and dampers /valves will go to the same 
positions as they would if the hard wired freeze stat had tripped. 


At start-up (during cleaning and flushing) systems shall be filled using city water.  Thereafter, closed 
and independent piping systems requiring make-up water typically shall be designed to have water 
made up automatically from the chilled water distribution system, which in turn is made up at the 
CUP. This avoids the need for an additional building back flow preventer and the associated testing 
and maintenance. If chilled water is used for make up this must be reviewed by the water treatment 
vender servicing this system. 


A cleaning solution should be circulated through the piping to remove debris and mill scale. The 
cleaning solution should be provided by the same company that provides water treatment services for 
the MIT heating hot water system in that building. R&M personnel assigned to that building can 
provide the contact information. 


General Procedure - Circulate the cleaning solution with the control valves fully open. Flush with fresh 
water and take water sample(s) to prove the cleaning solution is adequately removed from the piping 
system. Then drain the system and remove the baskets from each strainer. You can then fill the heating 
water with water from the building systems. Be sure to coordinate this step with the building’s R&M 
supervisor as they need to communicate with the CUP. The reason for this is that the chilled water 
filling the system will seem like a “leak” to the CUP if that’s where the water will be made up from. 
On the heating side the building heating circuit most likely has water make up from the chilled water 
system as described above, but it is possible that it may be made up from domestic water system. It’s 
also very important to be sure that the source of makeup water for the closed circuit heating system is 
not isolated (valved off). If it is isolated you will fill your new piping from the rest of the system and 
the system operating pressure will be reduced. 


 


3.8 Design Strategies for Air Handling Units 


The entire air handling system, including without limitation, air handlers, ductwork, coils, filters and 
other components must be designed for appropriate static pressures, optimum operating efficiency, and 
other considerations.  


The merits of heat recovery shall be considered for 100 percent outdoor air applications and where 
required by Code.  These shall be carefully studied and reviewed with MIT facilities staff.  See section 
on “Strategies for Heat Recovery” below in this document. 
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Housekeeping pads for AHU’s shall be designed with adequate height to accommodate a correctly 
sized P trap considering the maximum anticipated operating static pressure of the drain pan section. 
Maximum filter loading must be considered for draw-through units.   


When belt driven fans are used, fixed pitched sheaves shall be installed.  Adjustable pitch shall be used 
at start-up only, then replaced with fixed pitch.  Provide multiple belt-type sheaves.  


Direct drive fans are preferred for most (non lab exhaust) applications on campus. Individual drives 
shall be provided for each fan motor See Division 26 for additional guidance on approved VFD 
manufacturers and harmonic mitigation strategies.  


Carefully design the entire air handler to meet the project’s noise and vibration requirements. The unit 
shall have a vibration analysis performed at the factory and any corrective action shall be taken as 
necessary to meet project requirements. 


If air handling units are on emergency power, the glycol circulating system and heating source must 
also be supported by emergency generators.  The current practice in Facilities (circa 2016) is that 
ethylene glycol is the appropriate freeze protection additive.  Pay attention to and design for the heat 
transfer penalty and pump de-rating imposed by using a glycol solution. 


100% outside air units which utilize hot water heating coils shall be served by glycol protected water 
and the design must include circulating pumps for good heat transfer and even coil temperature 
distribution. These preheat coil circulating pumps are generally only required to run if the outside air 
temperature is above 40 F.  


100% outside air units with heat wheels and hot water coils and all other hot water heating coils in air 
handlers must have a local circulating pump and check valve in the bypass between coil supply and 
return. This pump must run when the outside air temperature (OAT) is lower than 40 degrees F to 
protect the coil from freezing by assuring flow. It also establishes even distribution through the coil 
under low load to prevent stratification. A 2-way modulating valve can be used to return water to the 
heating system downstream from the branch that connects to the pumped bypass. Once the valve has 
been signaled to greater than a 60% open value, the pump shall be commanded off. If the valve 
modulates below 50% (and the OAT remains below 40 degrees F), the pump shall be commanded on 
until the OAT rises to 40. If the pump is commanded to run by the BMS system and the pump status is 
"off" then an alarm shall be generated. Chilled water cooling coils shall be sized for five foot 
maximum pressure drop and 16 deg. F water temperature rise. Multiple coils shall be used as required. 
Campus chilled supply water temperatures are 42 deg. F summer, 50 deg. F winter. See section 3.2 for 
more detail on the transition from free cooling to mechanical cooling. 


Cooling coil connections must be detailed so that coils can be drained and winterized by the following 
procedure: 


1. Close isolation valves. 
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2. Open vent. 
3. Open drain and drain chilled water. 
4. Connect barrel of glycol/water solution to coil and circulate solution through coil from bottom 


to top, returning solution to barrel. 
5. Stop pump. 
6. Disconnect upper connection and leave connection open. 
7. Allow water to drain back to barrel by gravity. 
8. Connect compressed air line to top coil connection and blow remaining residue back to barrel. 
9. Disconnect compressed air hose and barrel drain line. 
10. Leave upper and lower valves for vents and drains open during winter operation. Residual 


solution at low points in coil will help protect the tubes from freezing. 


Humidification is typically not included. See section elsewhere “Design Strategies for 
Humidification”. 


Filters may be provided in various locations within air handlers for differing reasons.  


ASHRAE Standard 52.2, “Method of Testing General Ventilation Air-Cleaning Devices for Removal 
Efficiency by Particle Size” (ASHRAE, 2007) provides complex testing and rating procedures for 
filters.  Test results are reported as the minimum efficiency reporting value (MERV) in 20 grades 
grouped into four categories.  Tested filters are referred to by MERV number, MERV 1 being the least 
efficient. 


Fresh air intakes should have adequate filtration to protect the downstream coils and equipment from 
heavy particulates in the outdoor air. This is often accomplished with a 2 stage filter bank consisting of 
MERV 8 and MERV 13 filters in series. Provide access doors on both sides of casing unless the filter 
compartment is a walk-in or the unit is small enough to be serviced from one side. 


A V-bank arrangement should be used for pre-filters where space is available. This will increase filter 
surface area, decrease pressure drop, and increase filter life (250 feet per minute maximum 
recommended velocity).  Final-filters shall have maximum velocity of 500 feet per minute. 


When a heat wheel(s) or an energy recovery coil is in an AHU, the return air stream must be filtered to 
protect the wheel(s) or coil. These filters must meet or exceed the heat wheel manufacturer’s 
recommendations. MERV 8 would be typical. 


Requirements for sprinklers and smoke detection within the units must be carefully examined and 
coordinated to meet MIT requirements. Dry sprinkler systems in the filter section and VESDA 
detection systems are often required. 


Condensate drains shall be piped to clear water drains, storm or grade to meet MWRA requirements. 
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Vertical or horizontal steam coils with integral face and bypass dampers may be used.  For variable air 
volume systems allow increased distance between these heating coils and cooling coils to allow for full 
mixing of bypass air and heated air during low turndown. During lower airflows, air may still be de-
stratified causing nuisance tripping by freeze-stat mounted on face of cooling coil. In these cases, 
provide turbulators or mixing baffles down stream of steam coils to increase mixing. 


A spacer section must be provided between steam preheat coil and cooling coils for service access, 
installation of freeze stats and proper mixing of air before cooling coil.  Provide an access door on both 
sides if possible. 


When designing 100% outside air system for ventilation only with steam heat (typically lab 
ventilation), use vertically oriented steam coil tubes with integral face and bypass control.  The 
engineer must specify manufacturers that accept the use of modulating steam valves with their 
equipment (Control Air and AeroFin are examples of this. Wing does not warranty installations with 
modulating valves and recommends against it) .  Integrated face and bypass assemblies must be fitted 
with mixing baffles and a perforated mesh screen downstream of the coil/damper assembly to enhance 
mixing. 


For mixed air systems when steam is the appropriate heating medium a full face steam heating coil can 
provide some level of freeze protection for a chilled water coil located downstream.  However, 
malfunctioning steam traps can put both coils at risk of freezing.  Vertical tube orientation is generally 
better than horizontal, but in some AHU configurations this is not possible.  If a full face heating coil 
is necessary, the best freeze protection for both coils is to use a glycol protected hydronic heating loop 
with adequate distance between heating and cooling coils.   


 


3.9 Design Strategies for Airside Heat Recovery 


Air to Air Energy Recovering Equipment:  The following systems are considered in general, however, 
the list below should not be restrictive. The design team is encouraged to exceed minimum energy 
recovery effectiveness as required by code and submit new concepts for MIT project teams and EHS 
for consideration: 


Run Around Loops 


MIT has decades of experience with glycol run-around heat recovery loops in laboratory systems.  
These systems have the desirable feature in lab applications of having no risk of air side cross-
contamination.  The energy penalties include the pump energy and pressure drop across the coils. The 
coils must be constructed to suit the environment and operating conditions to which they are exposed.  
The effects of condensable and corrosives may require specialized materials or coatings. MIT 
Facilities and EHS consultation is needed for construction materials and coatings. 







MIT Design Standards 2022 | Division 23 — HVAC   Page 27 of 85 
 


Heat Wheels 


To allow maximum heat recovery potential, heat wheels should be installed before a cooling coil in the 
air-handling system and installed in a “blow through” mode, i.e., the supply fan blows air through the 
heat wheel and the return fan draws through the heat wheel. This allows any air leakage around the 
heat wheel to be only from uncontaminated supply air to the exhaust side.  Heat wheels can be 
successfully applied to 100% outside air systems and the ventilation component of economizer 
systems, but only where the exhaust stream is not contaminated or hazardous.  Fume hood exhaust is 
not acceptable for heat wheel recovery.  


A heat wheel is a rotating mechanical piece of equipment, which means components such as the 
electric motor, wheel deflection, bearings, belt, and drives require careful selection and maintenance.  
The air seal design should be carefully evaluated to meet the design criteria.  See “products” section 
for recommended manufacturers. 


Heat Pipes 


The heat-pipe heat-exchanger device, also called a thermosiphon, provides a full separation of exhaust 
and supply air stream. This is an approved concept at MIT for 100% outside air lab systems.  Care 
must be taken that appropriate refrigerant is used in the heat pipe otherwise heat recovery potential is 
lost. The choice between “tilting” and “fixed coil” designs should be carefully considered.  


An additional heat pipe application is a “wrap around” coil which has the chilled water coil between 
the two sections of refrigerant coils. This provides reheat downstream of the cooling coil by moving 
heat from upstream to downstream of the coil. The airside pressure penalty is present at all times, and 
should be considered in the design. Space needs to be made available between the refrigerant coils and 
the chilled water coils for maintenance and repair access. If there are active controls for the refrigerant 
coil they should be provided by the BMS vendor, not by the coil manufacturer. This also assures that 
the coil can be deactivated by the BMS when conditions are unfavorable. 


Static Plate Total Energy Recovery Heat Exchangers 


We are beginning to use heat exchangers with a corrugated resin core for office and general ventilation 
applications. The primary advantage of this device is the elimination of many moving parts and 
complexity of control required for heat wheels. Fume hood exhaust is not acceptable for static plate 
energy recovery. 


Chemical Regenerators 


This system consists of chemical spray headers installed in both supply and exhaust air streams.  The 
chemical (the heat-transfer medium) is usually lithium bromide (LiBr). It is very maintenance 
intensive due to the corrosive nature of the chemical and is not recommended for MIT applications. 
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3.10 Design Strategies for Air Intakes 


Outside air intakes must be located so as to avoid bringing contaminated air into the building air-
supply systems. Examination of likely contaminant sources, such as air exhaust stacks, should be 
conducted before outside air intake locations are selected. The ANSI Z9.5 standard on laboratory 
ventilation recommends that a risk assessment of exhaust discharge location in relation to the air intake 
be conducted.  


MIT prefers a minimum distance of 30 ft (9 m) from specialty exhaust discharge (including diesel 
generators, vacuum discharges, etc.) to air intakes (or greater if required by code) to reduce re-entry 
problems. It is good practice to design for the maximum feasible separation. The plumbing code 
requires a minimum of 25 feet of separation from air intakes to plumbing stack vents. 


MIT has experienced that outside air intakes located at ground level are subject to contamination from 
automobile , truck fumes, dust, landscaping activities and leaves, whereas air intakes at roof level are 
susceptible to contamination from laboratory exhaust stacks or high stacks serving off-site facilities in 
the vicinity. Such design is to be avoided. 


If a building contains more than 10 stories, A/E team should consider locating the air intakes at the 
midpoint of the building. In addition, the AHU entry should be separated from the building face by a 
horizontal distance of 10 feet or more. This will minimize snow buildup on the pre-filters and 
subsequent structural failure of the filter rack and/or unit trip on low static at fan suction. 


Air intakes located at the face of a building shall be designed for a maximum velocity of 300 fpm. 


When outside air intakes are in a “drywell”, A/E team shall ensure that the bottom of the air intakes 
are set at a minimum of 24 inches above the floor of the areaway. 


For difficult project locations such as those surrounded by higher buildings A/E team should consider 
wind tunnel tests to investigate the fume reentry problem under simulated conditions. Alternatively, 
with permission of MIT PM and MIT EHS office, A/E team may use computer-modeling programs to 
assist in stack-discharge design and air-intake location. A/E team should perform this study for all new 
buildings constructed as well as those undergoing major renovations.   


3.11 Design Strategies for Humidification 


Typically, humidification is not provided for spaces at MIT. If humidification is required for specific 
program needs, do not use chemically treated CUP boiler steam directly for humidification unless 
approval in writing is obtained from the facilities engineer assigned to your project. The types of 
spaces which may be humidified on campus include animal facilities, cleanrooms, archival storage of 
valuable cellulose-based materials (rare books and artworks), musical instrument storage, and certain 
art galleries.  
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Where humidification is required, create a clean steam source for the project by using CUP steam and 
a steam-to-steam heat exchanger. The heat exchangers create a separation from chemically treated and 
non-chemically treated steam. The separation is required by DCM design standards for vivarium 
spaces and their support equipment, and is desirable for other applications as well. Certain applications 
may require that the clean steam is generated from purified water.  


The following discussion is to help the design engineer understand why the clean steam carbon steel 
condensate return piping becomes severely corroded while plant steam carbon steel condensate return 
piping lasts much longer. 


Deionized water is very aggressive and should not be used for clean steam generation. For clean steam 
generation use RO water as the feedstock to the heat exchanger. This water which produces the clean 
steam is not chemically treated and will corrode carbon steel piping. Plant steam is brought to the heat 
exchanger from the CUP on the primary side and RO water is provided on the secondary side to create 
the steam used for humidification. The Clean steam return condensate essentially becomes pure 
distilled water and eventually mixes with other plant steam condensate (which contains some level of 
boiler chemical treatment) prior to returning. Clean steam/condensate for humidification is made 
intermittently (seasonally) while clean steam for autoclaves runs year-round.  


The clean steam condensate water contains no alkalinity and thus has no capacity to neutralize acidic 
content; mainly from carbonate and bicarbonate ions. When in contact with air, the pure condensate 
water readily absorbs both oxygen and carbon dioxide. The dissolved oxygen attacks steel through 
oxidation. The carbon dioxide dissociates into carbonic acid, creates a low pH condition, and attacks 
steel through a pitting corrosion mechanism. The source of air may be as dissolved gas in the make-up 
water (which is 100% make-up with no condensate return to the heat exchanger) as well as air 
introduced into the condensate piping system during shut-downs. Typical plant steam condensate 
piping is not subject to this level of corrosion due to the presence of some treatment chemicals used in 
the boiler (i.e. “carry-over”) as well as the absence of dissolved gases like oxygen and carbon dioxide 
through deaerators in the steam cycle.  


In all cases pay special attention to the materials of construction in the system and the makeup water 
for the clean side of the heat exchanger. The heat exchanger must have appropriate materials of 
construction. 


Typically CuNi tube bundles and stainless steel shell heat exchanger construction is best when 
softened water is used as the feedstock. For applications using RO water only, a stainless tube bundle 
may be used as the CuNi is not required. Stainless steel piping must be used as the piping material for 
the feed to the steam dispersion tubes. Stainless steel ductwork shall be used 2 feet upstream and 10 
feet downstream of the dispersion tube. The stainless steel section shall be pitched to a drain located 
just downstream of the dispersion tube. The steam condensate piping which returns the condensate to 
the generator must be threaded 316 stainless steel pipe. Steam condensate piping which returns a 
mixture of plant steam (such as the trapped returns from CUP grade steam wand heater jacket) and 
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clean steam (like the trapped returns from the clean steam feed to the humidifier wand) that are piped 
together must be 316 stainless steel. 


Central systems are recommended for entire buildings or large laboratories. Special humidity control 
systems with additional dispersion tubes in duct branches may be needed for very precise humidity 
regulation within individual spaces. As these systems are costly, complex and difficult to maintain, the 
performance characteristics need to be carefully examined with the Project Manager and the 
representative of the Department, Lab or Center. 


Typically, clean steam at atmospheric pressure is introduced directly into the air to be humidified. 
Duct-installed humidifiers need to be carefully designed to avoid condensation and carryover inside 
ducts. The persistent or intermittent presence of liquid water can initiate and sustain the growth of 
fungi and bacteria that degrade air quality. When condensation is persistent, water may drip from air 
outlets. The location of the dispersion tube is critical for optimum safe performance and effective 
maintenance. In addition to the manufacturers’ recommendations, the dispersion tubes must be 
installed so they can be easily accessed for removal and replacement without disturbing the lab or 
otherwise occupied space.  EHS office review is needed for all installations. 


Atomizing humidifiers introduce a fine mist of water directly into the air, where the water evaporates.  
The ability of air to evaporate all the mist depends on air temperature, air velocity, and entering RH.  
A major problem with water atomization is the potential risk of bacteria growth in the supply water 
reservoir and the nozzle itself.  MIT does not accept atomizing humidifiers for these reasons. 


A wet pad and fan system where air flow evaporates water from the pad is prohibited for several 
reasons including poor control and the potential for growth of fungi and bacteria.  MIT does not accept 
wet pad systems for these reasons. 


Small humidifiers installed in or near the occupied spaces may be able to provide humidification for 
small areas of application.  Care must be taken in their selection and placement because uniform 
dispersion of water vapor is often difficult to achieve.  The unit may discharge direct to the room or 
may have a duct mounted dispersion tube.  In this application, MIT prefers the self-contained, wall 
mounted disposable cartridge style of unit. 


3.12 Design Strategies for Air Handling System Zones 


Air handling systems (supply and exhaust) should be zoned to serve areas of similar use and 
occupancy schedules where possible.  If this is not possible, occupied/unoccupied VAV terminals 
should be provided to shut down areas not in use. 


In new building designs, air handling systems and duct distribution should not cross building lines.  
Air handling systems shall be dedicated only to the building they serve. 
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Unfortunately, there are a number of areas on campus where air handling units serve more than one 
building and cross building demising walls. During system shut downs, this makes it very difficult to 
notify user groups in advance of shut downs due to the difficulty of defining all of the areas the unit 
serves. This results in a user group not being notified and a potential valuable loss of research time. In 
these areas, it is the strategy of MIT to separate building systems, utilities and services.  These 
systems, which do cross building demising walls and are within the project renovation area and 
beyond, must be evaluated and reviewed with the MIT Systems Engineer.  The systems should be 
separated by dedicating the air handling unit to one building only, and if necessary, adding an air 
handling unit and distribution system to the other building.  In order to facilitate shutdowns and reduce 
complexity, the utility services to the AHU (power, steam, chilled water etc.) should come from the 
building it serves. Cost implications may limit the feasibility of this approach and design. Be aware 
that if an AHU is NOT located in the building is serves, the normal power service (per NEC) must 
come from the building it is located in or on. This allows firefighting personnel to open the building’s 
normal power disconnect and be confident that all normal power in the building is de-energized.  


For roof mounted equipment, provide guardrails or enclosures around the equipment including the 
path of travel to the equipment which will satisfy OSHA requirements unless high parapets are 
provided.   Provide lighting and service outlets. Maintain proper clearances to permit space to service 
and replace equipment. 


3.13 Design Strategies for Terminal Units 


MIT believes that all “waste water” cooling units (units which use domestic water for condenser heat 
removal) have been eliminated from the campus.  However, if a renovation project has a waste water 
unit, the unit should be removed and its capacity replaced as necessary with alternate equipment by the 
project. 


Verify that adequate spare capacity is available when tying into existing heating, cooling, and process 
cooling systems. 
 


When considering chilled beam for project applications the engineer shall consider min flow rates 
(passive chilled beam) vs min ventilation air flow rate and temperatures. This strategy shall be 
reviewed with the design team prior to development of the schematic design. 


A design should include how to address min flow during heating mode and information on achieving 
temp and comfort levels as noted in this document. 


Where heating is required by fan coil units, design for a 4-pipe cooling and heating system.  Use of two-
pipe changeover systems will not be considered for new projects.  Projects with small footprints in 
existing buildings with changeover systems may be permitted.  See the project Systems Engineering 
Group (SEG) engineer for guidance. 
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Fan coils concealed above ceilings must be provided with a water-level detection device conforming to 
UL 508. The fan coil controls must be configured to shut off the equipment served in the event that the 
primary drain is blocked.  The water-level detection device shall also generate an alarm to the building 
automation system. The water-level detection device shall be installed by the manufacturer in the 
primary drain pan, located at a point higher than the primary drain line connection and below the 
overflow rim of the pan. The design engineer must be sure any auxiliary components (such as 
transformers and fan relays) are properly coordinated with the BMS subcontractor specification. 


Fan coils of all sizes shall have a switch lock bracket and MIT padlock to allow the switch to be locked 
in the on or off position; equal to Garvin Industries Item TOGLOK. 


Low profile horizontal or vertical fan coil unit sizes can range from 200 to 1200 CFM.  Unit sizes 
should be limited to 800 CFM nominal if possible, as 1200 cfm units are difficult to service due to their 
size. 


Condensate drains shall be piped to clear water drains, storm or grade, to meet MWRA requirements. 


3.14 Design Strategies for Laboratories 


In laboratories, excellent air circulation and ventilation is needed to create the correct environment for 
research and for safety.  Location of supply air relative to hazardous exhaust should be reviewed.  
Recirculation of laboratory air between lab units is not acceptable.  Recirculating fan-coil units and 
induction units serving labs individually are acceptable.  Air from offices, conference rooms, 
classrooms and similar spaces can and should be recirculated, and may be used for make-up air for lab 
exhaust and fume hoods. For all the topics addressed below, please also refer to the EHS Thematic 
Folder regarding Lab Design. 


Cooling Laboratory Areas 


Generally, it is the philosophy of MIT to provide for energy-efficient design. In laboratories where 
hood density is high the make-up air required for the fume hoods result in air change rates as high as 
30 to 45 per hour. With a variable volume fume hood exhaust and lab supply air system, the turn down 
can be significant, resulting in reduced operating cost and installed cost since central systems can be 
down sized by diversity.  In some cases, the minimum air flow at maximum turndown may result in 
insufficient cooling. Thermal override of minimum airflow is required in this case. 


If a thermal override sequence would be required due to internal equipment loads (as described above), 
consider locating heat producing equipment outside of the ventilated lab if possible. Once removed 
from the ventilated lab, this load can be served by recirculating fan coils. 
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Chemical Laboratories 


The volume of exhaust ventilation should be sufficient minimize hazards at all times.  During non-use, 
volume of air exhausted may be reduced for energy conservation but a user override must be provided 
to accommodate after hours work. Typically, occupancy sensors (used to sense vacancy) would be 
preferred over a clock/schedule approach.  


 The volume of ventilation and ventilation systems proposed must be reviewed with the MIT Systems 
Engineer and MIT Industrial Hygiene Office (EHS-IHO) early in the design phase.  Minimum design 
rates may range from 6 to 12 air changes per hour as a minimum.  Labs may be operated at lower 
minimum rates at times as permitted by EHS. Coordinate special exhaust requirements including 
equipment enclosures, local snorkel exhaust, (ovens, vacuum pumps), bench exhaust, chemical storage 
cabinets, flammable storage cabinets, glove box, etc. 


Animal Housing Areas 


Provide ventilation, temperature, relative humidity and filtration to comply with National Institute of 
Health laboratory design criteria and standards and to comply with MIT EHS requirements, energy 
conservation; use airside energy recovery heat exchangers. 100% outside air is used for these areas and 
typically is circulated at a rate of 10 to 16 air changes per hour to meet AALAC Standards. 


Heat Recovery 


For animal areas and other lab applications heat wheels are not acceptable due to cross contamination 
risks.  Use glycol based pumped heat recovery coils, or, if supply and exhaust are side-by-side, passive 
refrigerant circuits and coils may be used.  Include appropriate filtration on the exhaust air side to 
protect the heat recovery coil.  The heat recovery coil on the fresh air only requires a filter during 
pollen season.  Tack pad blankets are used from March-June and replaced multiple times.  From July-
October tack pad exchanges are usually not necessary.  For additional guidance see “Heat Recovery” 
elsewhere in this document.  
 
Enclosed work spaces such as laminar flow exhaust hoods or bio-safety cabinets may also have to 
satisfy containment criteria if hazardous substances are being used. Be sure to consult EHS on any 
type of hood application.  Refer to the Lab Design thematic chapter in the Design Standards and 
strategies for airside heat recover above. 


Operable Windows 


Operable windows shall not be used in laboratories or spaces where differential pressure and air flow 
is critical to the design and safety.  In existing buildings, operable windows shall be permanently 
secured. 
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Positive Pressure or Clean Laboratories 


The requirements and approval for a positive pressure laboratory containing chemicals shall be 
reviewed with MIT EHS.  Often these rooms will require the need for a negative pressure ante-room.  
These requirements should be reviewed early in the design. Refer to the thematic folder “Lab Design” 
elsewhere. 


Heat Rejecting Equipment 


Verify heat rejecting equipment to be used and loads to be created early in the HVAC design phase. 


Lab Exhaust Control 


If pressure-independent spring balanced cone valves are used in lab exhaust systems, be aware that in 
the event that makeup air to the lab is down when the exhaust system is operating, the lab will be 
under a severe negative pressure. This is due to the fact that with tight building construction, leakage 
alone will not provide adequate makeup air.  As the air flowing past the cone is reduced, the spring 
will open against the reduced airflow and slide the cone away from the venturi. This creates a suction 
in the lab even though there is inadequate air flow. The effect is so “transfer” the static pressure 
maintained by the exhaust fan VFD within the duct riser into the room. Remember that under normal 
operation the valve creates a pressure drop in the range of 0.6 to 3.0 inches of static. With no makeup 
air, the lab will approach the static pressure setpoint in the duct. Buildings with high fume hood 
density may become severely negative in the event supply air is lost while exhaust remains active. The 
negative can be so strong as to make it difficult to open doors and can cause an egress issue. 


Fume Hoods 


Use only fume hoods identified in the Lab Design thematic chapter in the Design Standards. Do not 
provide automatically controlled discharge dampers for single fume hoods or single fans.  Do not use 
back draft dampers. Refer to the Lab Design thematic chapter in the Design Standards for information 
regarding face velocity and other fume hood design issues. 


Constant-volume-exhaust fume hoods: 


1. Shall be used where constant dilution is required (i.e., radioactive isotopes, perchloric acid and 
other acid digestion processes, etc.). 


2. May be used when minimum room ventilation is satisfied by the hood airflow alone. 
3. May be necessary when existing building systems do not allow for variable volume exhaust 


and variable volume make-up air. 
4. May be of the combination sash type as opposed to vertical sash to reduce air flow and energy 


usage. 


Variable-air-volume exhaust fume hoods and make-up air 
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1. Consider variable volume exhaust and supply make-up air with lab air controls  where the 
type, use and dilution does not require constant volume exhaust. 


2. Consider use of horizontal sash operation if hood is greater than six feet in length. If required 
by end user, consider the use of a combination vertical sash and horizontal sash type fume 
hood. 


3. Refer to Lab Design Thematic Chapter for guidance regarding fume hood face velocities.  
4. Variable volume fume hood minimum exhaust air flow rate shall be not less than 50 CFM per 


linear foot of fume hood unless a lower rate has been approved by EHS 


Fume Hood Air Balancing 


Testing, adjusting and balancing of the fume hood exhaust air, general exhaust air and variable volume 
supply air with reheat coils shall be tested, recorded and reported at minimum, intermediate and maxi- 
mum air flows.  Eliminate adverse conditions such as air drafts caused by supply registers and transfer 
air grilles.  Balancing reports shall be forwarded to MIT EHS for final review and approval of fume 
hood and laboratory exhaust air requirements. Refer to Lab Design Thematic Chapter for guidance 
regarding fume hood face velocities. 


Fume Hood Commissioning 


Commissioning of fume hoods shall be an independent qualified agency and shall not be performed by 
the manufacturer or installer.  New or remodeled fume hoods must have ASHRAE 110 testing 
conducted at the design opening or installed openings as directed by MIT.  The HVAC designer of 
record must write their specification division and coordinate with other divisions such that the 
responsibility for corrective actions necessary to pass the ASHRAE 110 test is clearly defined. The 
sash movement effect test must be conducted on variable air volume hoods as well as all other 
requirements of AHRAE 110.  In general, once face velocity and smoke tests have been passed, the 
five-minute average test results for tracer gas testing must be less than or equal to 0.1 PPM for all 
operating conditions tested.  Forward failed reports to MIT-EHS immediately if any fume hood fails 
any portion of any test.  Submit successful results through the project commissioning process. 


Fume Hood Ductwork 


Preferred fume hood ductwork material is 316L stainless steel. If CPVC is used for ducts, it must 
comply with the requirements outlined in Section 4.10 below. Do not provide discharge dampers for 
single fume hoods or single fans.  Do not use backdraft dampers on fume hood or specialized local 
exhaust systems.  For systems with redundant fans, use blast gates for fan isolation.  Butterfly dampers 
may be used as balancing dampers for fume hood and specialized exhaust systems. Evaluate fire-
stopping issues and details on a project specific basis. 


When conventional CPVC is exposed to UV radiation there may be a slight decrease in impact 
strength and a color change of the material. UV radiation will not penetrate even thin shields such as 
paint. CPVC duct exposed to the direct effects of UV radiation should be painted with a light colored 







MIT Design Standards 2022 | Division 23 — HVAC   Page 36 of 85 
 


acrylic or latex paint that is chemically compatible with the CPVC. Compatibility information should 
be confirmed with the paint and CPVC manufacturer. The use of oil-based paints is not recommended. 
When painted the effects of exposure to sunlight are significantly reduced, however, consideration 
should be given to the effects of expansion/contraction of the system caused by heat absorption in 
outdoor applications. The use of a light colored, reflective paint coating will reduce this affect, 
however, the system must also be designed and installed in such a manner to reduce the effects of 
movement due to thermal expansion. Consider cost savings to use stainless steel if applicable in these 
exposed applications. 


Venturi style air valves shall be connected to adjacent ductwork with the manufacturer’s drawband kit 
of appropriate materials, paying particular attention to the sealant tape. The ductwork on either side of 
the valve must be well supported with hanger stock within 12 inches of the connection to the valve. 
Follow the manufacturer’s instructions explicitly. Self - tapping sheet metal screws and duct sealant 
are NOT acceptable. 


Exhaust Fans and Exhaust 


Fume hood exhaust fan motors and belts should not be in the air stream so they can be maintained 
without exposure to the hazardous exhaust airstream. Use backwardly inclined fan wheels with airfoil 
blades to assure stable operation.  For safety, fans are typically “always on”. Variable volume air 
systems should be considered to reduce exhaust air volume as fume hood sash is lowered. The 
recapture of energy by use of a heat exchanger should be evaluated, but safe discharge must not be 
compromised.  Achieve at least 3,000 fpm discharge velocity under all operating conditions.  The top 
of the discharge stack must be at least 10 feet above general roof level and away from large rooftop 
structures such as penthouses. Additional code restrictions may apply to specific cases. Fume hood 
exhaust fans should be located on a roof or in a roof pent- house with the fewest positive pressure parts 
within the penthouse. If the fans are located in a penthouse, all positive pressure ductwork must be 
welded construction or the joints must be sealed with Hardcast mastic (or equivalent). If a penthouse is 
used, additional space may be needed for scrubbers, filters and other pollution control equipment 
which may be needed in the future. Exhaust ducts from humidified spaces may require external 
insulation to prevent condensation. Obtain MIT EHS design review and approval of fume hood 
exhaust system designs. 


Manifold Exhaust Air Systems 


1. Generally, fume hoods are not required to be individually exhausted by a dedicated exhaust air 
fan. 


2. Fume hoods may be manifolded into an exhaust air system combined with a lab exhaust air 
providing manifolding is performed per the BOCA 1993 Mechanical Code and NFPA 45.  
When manifolding fume hoods, careful considerations should be given to labs with same type 
use, defining a laboratory unit and fire zone, fire separation in shafts and horizontally. 
Typically manifolded systems provide for increased dilution of chemicals.  Manifolded 
systems should be reviewed with MIT EHS. 
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3. Systems which are manifolded on the roof outdoors should be designed with careful 
consideration for pitch and drainage of condensation, expansion and contraction, insulated 
duct if it will be part of a heat recovery system. 


4. Larger manifolded systems should be welded stainless steel duct as opposed to CPVC duct. 
CPVC duct is subject to cracking due to expansion and contraction extremes, is brittle in cold 
weather, is UV sensitive and heat sensitive. 


5. Type II CPVC duct should be used outdoors. 
6. Chemical Storage Cabinets (chemical storage/flammable storage): When exhaust is required, 


chemical storage cabinets shall be exhausted using materials which have the same fire rating 
as the wall of the cabinet..  Cabinets shall be exhausted in accordance with MIT-EHS 
requirements.  Follow NFPA 45. 


7. Vacuum Pumps:  A means shall be provided to exhaust pump discharge (indirect connection) 
at a minimum rate of 50 CFM.  Confirm with end user pump discharge rates and increase air 
volume as required for multiple discharges into one snorkel exhaust. Review with MIT EHS. 


8. Coordinate sprinkler head locations to be installed above CPVC duct and at top of the shafts.  
Do not install sprinkler heads inside CPVC duct. 


9. Manifolded exhaust systems shall have redundant fan capacity. 
10. If energy recovery is provided, a means of servicing coils and changing filters must also be 


provided either by use of multiple fans, filters and coils with diversity or redundancy.  
Shutting down one fan during off-peak periods or in systems which have redundant fans, 
filters and coils allow for routine maintenance to be performed without a system wide shut 
down if properly dampered.  If this is not possible, a means must be provided for a dampered 
bypass duct around air filters and coils to allow for routine maintenance without system 
shutdown. 


Perchloric Acid Fume Hood Exhaust Systems should be provided with a dedicated fan and duct and 
wash-down system that meets the following requirements: 


1. Design to provide a complete system wash down. 
2. Provide drain locations in the duct system as required to completely drain the duct. 
3. At a minimum, fan casings and the hood work surface behind baffle shall have drain 


connections. 
4. Wash down shall be activated by a manual valve located at the fume hood. 
5. Prior to acceptance, testing of the wash down system must be witnessed and approved by 


appropriate MIT EHS Office representatives. 


Heavy Acid / Heated Acid Hoods shall be designed to withstand reactions from strong acid and may be 
specially designed for performing acid digestion applications.   


1. Depending upon the application, acid digestion fume hoods may feature wash-down systems 
similar to perchloric acid hoods. Some hoods may also require internal scrubbers. 


2. The exhaust duct shall be welded 16 gauge 316L stainless steel or CPVC. A fluoropolymer 
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coated ductwork (trade named PSP) is also acceptable. 
3. Note: This type of fume hood is not meant for perchloric acid applications. This hood is made 


of very high chemical resistant surfaces and the sash is designed to prevent fogging or etching. 
If a non-ferrous hood is selected for the application, all duct and fan materials should be non-
ferrous.  


Radiation Exhaust 


In radiation lab exhausts, the welded ducts should be round and installed with the longitudinal seam 
within 45° of top center, to prevent radionuclides from accumulating at a weld bead.  If carbon or 
HEPA filters are required for individual hood exhausts, space shall be provided in a mechanical room 
where maintenance (filter changes) can be performed while standing on the floor. If radiation hoods are 
connected to a building manifold and filtration is required, then the filter housing must be installed near 
the hood and access must be provided. 


Duct Sizing and Manifolds 


Exhaust ducts should be sized and designed to provide the necessary velocity to prevent material 
accumulation. See the latest version of the ACGIH Industrial Ventilation Manual for detailed guidance.  
The following hood exhausts should NOT be manifolded together: 


1. Perchloric acid/hot acid hoods. 
2. Any hoods with wash-down equipment. 
3. Hoods that could deposit highly hazardous residues on the ductwork. 
4. Exhaust requiring HEPA filtration or other special air cleaning. 
5. Where the mixing of exhaust stream may create chemical reactions, causing fire or explosion, 


in the duct system.  


For all applications the project team must determine laboratory air change rates.  Review with MIT 
EHS. 6 air changes per hour minimum when the space is occupied..  10-12 air changes per hour is 
typical for many special conditions. 


Environmental Controlled Temperature Rooms 


Cold rooms, warm rooms and freezer rooms often have equipment such as condensing units which can 
significantly affect the HVAC design loads of nearby spaces.  Verify equipment to be used and loads 
to be created early in the HVAC design phase.  Environmental Controlled Temperature Rooms may 
also need exhaust. The preferred method of heat rejection is to use a local recirculated loop of  chilled 
water at an elevated temperature (mimicking a condenser water loop) to carry the heat away with head 
pressure controls on the refrigerant circuit. Otherwise, utilize air cooled condensers. The preferred 
location for the condensers is within the building mechanical space. Environmentally controlled 
temperature rooms may also require exhaust and associated makeup air. 
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Lab Equipment Cooling 


Many research labs have requirements for water cooling of equipment.  The type of system (open 
versus closed system or local versus central system) and the advantages and disadvantages of each, 
should be evaluated and documented early in the design and reviewed with the design team and the 
end user. Some systems used for cooling lab equipment will require a relatively clean source of 
makeup water. These systems shall use the appropriate water both at start-up and to automatically 
make-up water.  A backflow preventer must be provided when city water makeup is required.  
Typically, these systems may require: 


1. Tight temperature tolerances. 
2. Glycol due to low operating temperatures.  
3. High or very low operating pressures. 
4. Special water filtration. 
5. Use of non-ferrous piping materials.  
6. User control and adjustability. 
7. Reliability (redundancy and city water backup). 
8. Dew point control of space temperature to prevent condensation on research equipment (will 


dictate leaving cooling coil conditions). 
9. Chemical treatment.  


For piping systems where the end user periodically connects and disconnects lab equipment, automatic 
air vents are required to remove air.  Manual air vents will not provide a practical means of air removal 
when it is introduced frequently into the system.   


Typically, strainers shall be provided at water pumps.  Do not provide strainers at terminal equipment. 


Review requirements with MIT Systems Engineer. 


3.15 Design Strategies for Special Filtration Requirements 


High-efficiency filters typically have a minimum retention of 99.97% for a monodisperse test aerosol 
containing 0.3-µm particles (HEPA). Ultra-low penetration air (ULPA) filters used for 0.1-µm 
particles are known as to have efficiencies of 99.99–100%. Certain environments will require these 
types of filters to achieve the space performance requirements. 


ISO 14644-1 classifies a space based on the size and number of airborne particles per cubic meter of 
air (see chart below). 


Prior to the implementation of ISO 14644-1, US Federal Standard 209E set the industry guidelines for 
cleanroom classification, and denoted the number of particles 0.5µm or larger per cubic foot of air. For 
instance, under FED-STD-209E, a "class 1,000 cleanroom" would indicate 1,000 particles 0.5 µm or 
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smaller in each cubic foot of air. FED-STD-209E was officially cancelled on November 29th, 2001, 
though both standards are still widely used. 


 
Clean Room Standards 


ISO 14644-1 Cleanroom Standards 
maximum particles / m3 


Class 
≥0.1 µm ≥0.2 µm ≥0.3 µm ≥0.5 µm ≥1 µm ≥5 µm 


FED STD 209E 
equivalent 


ISO 1 10 2.37 1.02 0.35 0.083 0.0029   


ISO 2 100 23.7 10.2 3.5 0.83 0.029   


ISO 3 1,000 237 102 35 8.3 0.29 Class 1 Cleanroom 
ISO 4 10,000 2,370 1,020 352 83 2.9 Class 10 Cleanroom 
ISO 5 100,000 23,700 10,200 3,520 832 29 Class 100 Cleanroom 
ISO 6 1.0×106 237,000 102,000 35,200 8,320 293 Class 1,000 Cleanroom 
ISO 7 1.0×107 2.37×106 1,020,000 352,000 83,200 2,930 Class 10,000 Cleanroom 
ISO 8 1.0×108 2.37×107 1.02×107 3,520,000 832,000 29,300 Class 100,000 Cleanroom 
ISO 9 1.0×109 2.37×108 1.02×108 35,200,000 8,320,000 293,000 Room air 


(µm denotes micron particle size) 


The HVAC engineer shall review space cleanliness requirements for lab design with the user and with 
the MIT EHS office. It is important to decide early in the design process if a project requires high-
efficiency air cleaning devices because these design requirements will be difficult and costly to 
implement late in the design process.  


Biosafety cabinets are equipped with HEPA filters to protect the work surface from room 
contaminants and to protect the room from contaminants in the hood. These are commonly deployed 
as a containment device for biological work such as tissue culture. 


Microorganisms, including virus particles, are of sizes that are captured effectively by HEPA filters.  
ULPA filters are especially useful for microelectronics laboratories where elimination of inert particles 
smaller than airborne microorganisms is of critical importance.  For critical laboratory operations it is 
important to specify “certified filters” that conform to all of the size, construction, and sturdiness 
criteria contained in a code such as ASME AG-1, and have efficiency and pressure drop measurement 
results noted on the side of the filter case. HEPA and ULPA filter testing requirements must be 
included in project specifications. 
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Clean rooms may be required for some research applications and are designed and built to the 
cleanliness standards described in the table above. Special micro environments may be required within 
a clean space in order to create a higher level of cleanliness. 


For duct mounted filtration system designs must allow easy access to ducts upstream and downstream 
of the filters.  There should be straight duct runs of at least six duct diameters on each side of the 
filters.  The design shall include testing ports. An entry port at least six duct diameters upstream of the 
filters is required to introduce the challenge aerosol for the leak test and a second port is needed close 
to the downstream face of the filters is recommended to measure the uniformity of the challenge 
aerosol.   


The design team must include in the project specifications that a leak test is not another filter 
efficiency test; it is designed to detect the presence of a damaged filter as well as leaky mounting racks 
and poorly installed filter cartridges.   


The design team should review any user requirement for exhaust adsorbent vapor phase filtration with 
MIT EHS office.  Activated carbon is the usual adsorbent used in ventilation air systems to remove 
organic vapors, sulfur dioxide, nitrogen oxides, and ozone.  It can also be used for filtering radio 
nuclides in Radiation Labs. Activated carbon, as well as other adsorbents, gives no discernible signal 
when it reaches the breakpoint or saturation. The air coming out of the carbon bed can be monitored 
for unacceptable gas penetration. For critical applications, the design team shall include sampling 
provisions in their design. 


Electronic air cleaners are generally not recommended for MIT facilities. 


3.16 Design Strategies for Transformer Rooms 


Provide ventilation to comply with requirements of guideline Division 26 Section “Electrical Service 
and Distribution”.  Evaluate cooling versus ventilation.  Coordinate load with Electrical documents and 
MIT electrical department. 


MIT’s experience has been that cooling transformer rooms with chilled water fan coil units is able to 
maintain superior cleanliness in compared to typical exhaust air fan/intake air damper and duct 
arrangements.  Fan coils should be located outside of conditioned spaces, cooling air and return air 
should be ducted to fan coil units from rooms. 


3.17 Design Strategies for IS&T Spaces 


There are two types of spaces in buildings which house IS&T support equipment, Building 
Distribution Frames (BDF) and Intermediate Distribution Frames (IDF).  Refer to MIT Design 
Standards Division 27 – Communications for more information. 
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The design team shall provide dedicated DX cooling equipment to remove heat from IS&T rooms.  
MIT’s preference is for DX cooling as we have found that when chilled water based cooling is utilized 
it is not practical to be able to obtain chilled water system shutdowns for the building.  The loads are 
generally small, but constant cooling support is required as they are critical loads.  


If the equipment in IS&T rooms will continue to operate and generate heat on a loss of normal power 
in the building, then the DX cooling shall be supported by the building’s optional standby electric 
system. 


IS&T rooms should be provided with cooling that will control the room drybulb to a set-point of 75 
deg. F and the dewpoint should not exceed 59 deg. F to conform with TIA -942 requirements. 


3.18 Design Strategies for Kitchen Exhaust 


Categories of Kitchen Exhaust Systems at MIT 


1. Type 1:  Residential applications where exhaust hoods are installed over stoves.  The 
requirements are described in International Mechanical Code (IMC) section 505.   


2. Type 2:  Commercial applications where hoods are installed in large kitchens or food 
preparation and service areas.  IMC section 507 defines commercial kitchen hoods to be two 
types requiring exhaust: 


a. Type 1 Kitchen Exhaust Hoods: 


1) Installed “where cooking appliances produce grease or smoke, such as 
griddles, fryers, boilers, ovens, ranges, smokers and wok ranges”, which may 
include conveyer and deck-style pizza ovens. 


2) Conform to NFPA 96 in design of all Type 1 hoods. 
3) The design team should ensure exhaust duct from Type 1 hoods to be a 


minimum of 16 gauge black iron, or 18 gauge stainless steel.  
4) To prevent liquid leakage all seams must be welded liquid-tight.  No screws 


will be permitted.  
5) Clearances are 18 inch from combustible materials and 3 inch from gypsum 


board. 


b. Type 2 Kitchen Exhaust Hoods: 


1) Installed over cooking or dishwashing appliances that produce heat, steam or 
products of combustion and do not produce grease or smoke such as steamers, 
kettles, pasta cookers, and dishwashing machines. 


2) The design team should ensure exhaust duct from Type 2 to be welded 
aluminum or stainless steel not less than 18 gauge.  


3) Supports must be noncombustible and capable of supporting the hood, adjacent 
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ductwork, effluent load and weight of personnel working in or on the hood.  
4) Joints, seams, and penetrations shall be shall be sealed on the interior of the 


hood and provide a smooth surface that is readily cleanable and water tight. 


Kitchen Exhaust System Layouts 


Design teams shall provide a separate duct system for each Type I hood, unless the following 
exceptions are noted:  


1. Interconnected hoods are located within the same story. 
2. Interconnected hoods are located within the same room or in adjoining rooms. 
3. Interconnecting ducts do not penetrate assemblies required to be fire-resistance rated. 
4. The exhaust duct system does not serve solid-fuel-fired appliances.  


If multiple hoods are on a single duct, the design must naturally provide the relative flows required 
without dampers. 


The design team will locate kitchen exhaust fan termination to be a minimum 10 feet above grade and a 
minimum 40 inch above the roof.  One side of the fan will be hinged with a flexible electrical connector 
for inspection and cleaning of the interior. The location must not be a public nuisance or create 
problems in general due to the location, direction, or nature of the wind. 


Exhaust velocity shall comply with NFPA and IMC. 


Kitchen Exhaust System Clean Outs 


The design team must provide duct cleanouts and openings to remove accumulated grease.  The 
cleanout design must be complete and reviewed by MIT’s duct cleaning vendor before the design 
development is considered complete.  


1. Cleanouts openings shall be equipped with tight-fitting bolted doors constructed of steel with 
same or more thickness as the duct. Doors shall bolt tight to the stand-off flange which is 
provided to clear the insulation thickness.  


2. Cleanout doors shall be installed liquid tight. 
3. Door assemblies including any frames and gaskets shall be approved for the application and 


shall not have fasteners that penetrate the duct. 
4.  Gasket and sealing materials shall be rated for not less than 1500°F (816°C). 


Duct Wrapping 


The design team will specify a kitchen duct wrap system that extends from 18 inches below any 
combustible truss or wood joist to a point 18 inch above the surface of roof coverings or; provide 18 
inch clearance to combustible material for the same distance or; provide noncombustible 1-hour fire-
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rated shaft with a gypsum board and 3 inch minimum clearance. Comply with NFPA and IMC 
requirements. 


Testing 


The design team will specify a system to check leak test kitchen exhaust ducts. A “light test” for duct 
leak testing in accordance with the IMC prior to enclosing or concealing will be a minimum 
requirement. 


Fire Extinguishing Systems 


The design team will consult with MIT SEG on the type of Fire extinguishing system to be provided in 
kitchen hoods and exhaust ducts.  Every Type 1 kitchen exhaust hood and duct system shall be 
protected with an approved automatic fire-extinguishing system installed per latest codes, including UL 
300, developed by Underwriters Laboratories, Inc. (UL) entitled 'Fire Extinguishing Systems for 
Protection of Restaurant Cooking Areas'. 


Although other types of extinguishing may be approved by UL, MIT’s experience is that wet-chemical 
extinguishing systems per NFPA 17A are preferred.  Foam-water sprinkler system or foam-water spray 
systems per NFPA 16 may be considered as an alternative. 


Fans must be provided and installed in accordance with the IMC.  


Controls 


The design team will provide heat sensor or other device to ensure automatic operation of both kitchen 
hoods and make-up air systems upon activation of cooking operations.  Airflow shall be modulated to 
meet the demand of each hood.  Be aware that optical sensing devices require close coordination with 
the installation of the fire protection package.  It has been MIT’s experience that including a manual 
“on” switch which enables the automatic controls and allows for complete shutdown in the “off” 
position can yield the best combined result for energy conservation and operational integrity. Adequate 
regular training for the cooking staff and instructional signs must be  provided. 


Residential Kitchen Exhaust 


For domestic range hoods and domestic appliances equipped with downdraft exhaust located within 
dwelling units, such hoods and appliances A/E design team  will provide an exhaust system discharging 
to the outdoors through code compliant sheet metal ducts. Such ducts shall have smooth inner walls and 
shall be air tight and equipped with a backdraft damper. 
 


4.  PRODUCTS 
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The following is a list of equipment products which should be reviewed and discussed with the MIT 
Project Engineer.  The manufacturers listed here represent the current acceptable products for use on the 
MIT campus. 


4.1 Lab Exhaust and Airflow Control Systems  


When airflow control is a critical design parameter, use Phoenix or Price venture style laboratory 
airflow control components. Variable flow fume hood exhaust applications always require critical 
airflow control.  


The manufacturer’s controller shall regulate the supply and exhaust valves to obtain rapid rate of 
response and maintain appropriate airflow offsets. In some applications speed of response on the air 
supply may not be critical, and typical VAV boxes may be used in conjunction with venturi valves on 
the exhaust. 


Hood exhaust shall be modulated to meet face velocity criteria.  


Pressure independent valves shall be provided for each fume hood on manifolded exhaust systems. 


Control range 20-100 percent air flow. 


Response time shall be one second or less after reaching 90 percent of sash height or change in system 
static pressure. 


Room pressure shall be maintained using a volumetric offset. This is typically 10% of the minimum 
room exhaust flow or 100 cfm per door leaf. 


Provide a fume hood monitor. 


Air flow supply and exhaust valves shall include the following features: 


1. Venturi control type. 
2. Pressure independent. 
3. Turn down 8 to 1 with +/-5 percent accuracy. 
4. Air supply valves:  16-gauge aluminum assembly with type 316 stainless steel hardware. 
5. Fume hood and general exhaust valves shall coatings and materials appropriate for the 


application. See section 3.12 for installation and application guidance. Shaft and hardware 
shall be type 316 L and shall have phenolic coating when appropriate. 


6. Exhaust valves generally shall fail open, supply valves generally shall fail to minimum air 
flow.  


7. Valves shall be individually factory calibrated and supplied with a permanently attached 
calibration chart. 







MIT Design Standards 2022 | Division 23 — HVAC   Page 46 of 85 
 


Provide one lab controller per lab. Control supply, exhaust and reheat coils for air flow and room 
temperature control. 


Coordinate interface to building automation systems  for remote monitoring and alarm including: 


1. Exhaust air flow quantity. 
2. Emergency override and flow alarm.  
3. Room supply air quantity. 


Sound Attenuators:  Review noise requirements with acoustical consultant to determine is an attenuator 
is required to be provided with the exhaust valve. 


4.2 Building Automation Systems  


Provide Schneider or Automated Logic building automation systems. See the BAS section of the 
Design Standards for detailed information regarding automatic temperature controls. 


4.3 Electric Motors and Variable Frequency Drives 


Refer to the electrical section of the Design Standards for information on motors and variable 
frequency drives.  


4.4 Automated Dampers 


Outdoor air applications are best served by the installation of TAMCO dampers with the SW 
(saltwater) construction features. These features are also important where a damper is located 
downstream of the cooling coil and sees nearly 100% RH conditions during the cooling season. 


For applications requiring unit smoke/fire isolation, Ruskin isolation dampers FSD-60 or FSD-60LP 
have been used successfully. For floor level smoke/fire dampers we use only Greenheck’s product, as 
we have had issues with Ruskin in this application. 


4.5 Central Station Air Conditioning Units 


General:  Double wall construction with solid inner liner. 


Fans:  Higher efficiency and generally quieter wheels shall be used where possible. 


Bearings selected for fatigue life rating L10 of 200,000 hour operation. 


Specify statically and dynamically balanced fan wheels to 0.10 inch/second at peak velocity. 


All steam coils shall be ARI certified. 


Chilled Water Cooling Coils: 
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1. Each coil row or each coil shall have its own aluminum or stainless drain pan and that 
condensate shall be piped within the unit to a location near the drain base’s outlet  


2. The floor of the section downstream of the cooling coils shall have a recessed, integral 
stainless or aluminum drain pan pitched in 2 directions with adequate drain points to provide 
positive flow to the outlet. 


3. The dimension in the direction of airflow shall be adequate to capture all coil carryover at 
maximum design velocities. 


4. All coils shall be ARI certified. 
5. Cooling coil construction shall be 304L stainless steel casings with copper tubes, aluminum 


fins and steel headers. 


Starters, Variable Frequency Drives and Motors:  Motors shall be premium efficiency conforming to 
NEMA Standard 31, MG1.31.  Motors shall be suitable for use with variable frequency drives where 
applicable. Coordinate all requirements with design electrical engineer. Also see Electrical Section of 
the Design Standards for additional guidance. 


Starters and variable frequency drives shall be specified to be furnished and installed under the 
electrical section. 


4.6 Horizontal Propeller Unit Heaters 


Steam coils shall be rated at 150 psig.   


OSHA compliant fan guard shall be provided. 


The fan/motor assembly shall be provided with vibration isolation. 


Provide an ECM motor with fan speed modulation to meet room set-point. No steam control valve is 
required. 


4.7 Fancoils 


Manufacturer: Airtherm, Price or MIT approved equal. 


Four-way adjustable discharge grilles shall be provided for units located below ceilings. 


Provide an EC motor to permit fan speed modulation. 


Provide internal vibration isolation. 


Drain pan shall be of sufficient size to cover end pocket piping and control valve. 


Provide a drain pain configuration to comply with the IMC requirements. 
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High capacity cooling coil shall be provided to meet MIT delta T chilled water performance 
requirements. 


The manufacturer shall provide a local disconnect switch, with a permanent lockable means (switch 
lock bracket), mounted to the unit. 


4.8 Hot Water Reheat Coils 


Provide ARI certified coils. 


All coils shall be pressure tested at the factory. 


Hot water reheat coils shall be selected to operate successfully in the future when fed from the future 
campus hot water loop. See section 3.6 for more information. 


4.9 VAV Terminal Units 


Units shall be internally insulated. The insulation material shall have a non-porous surface. 


Damper air leakage shall not exceed 2 percent of rated air quantity at 1 inch static pressure.  Casing 
leakage shall not exceed 2 percent of rated air quantity at 1 inch static pressure. 


Units shall be provided with multi-port averaging flow sensors. 


Boxes shall be shipped with the actuator from the factory. Controls shall be provided by the controls 
subcontractor, not the box manufacturer.  


Sound performance shall be per ARI Standard 880, radiated and discharge NC less than 30 at 1 inch 
water gauge. 


4.10 Laboratory Ductwork 


Laboratory exhaust ducts should be preferably round, non-combustible, inert to agents to be used, 
nonabsorbent, and free of any organic impregnation.  


Duct Material:  Galvanized duct is not acceptable for laboratory exhaust systems. Ducts in shaft are 
recommended to be stainless steel. In new installations round 18 gauge minimum thickness Type 316L 
stainless steel is recommended. For most lab exhaust applications, 316L stainless or CPVC are suitable 
materials. 


CPVC fume hood ductwork must be low flame spread CPVC with a flame spread rating of 5 or less, a 
smoke developed index of less than 25, (both in accordance with ULC S102.2) and meet FM 4910 
Clean Room Materials Flammability Test. The material shall be Type IV, Grade I with a Cell 
Classification of 23437 as defined in ASTM D1784.  
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Duct Connections:   ANSI Z9.5-2012 Section 5.4.2.1 states: “Longitudinal sections of a duct shall be a 
continuous seamless tube or of a continuously welded formed sheet. Longitudinal seams that are formed 
mechanically shall be utilized only for light duty systems with no condensation or accretion inside the 
duct.” and “Traverse joints shall be continuously welded or flanged with welded or Van Stone flanges.”  


1. Clarification: The process of manufacturing a pipe spool with both flanges rotating without the 
use of conventionally welded or screw threaded collars is known as the “Conrac” or more 
properly the “Van Stone” system.  The process essentially forms a lap collar by spinning over 
the parent tube at right angles to the original tube axis. 


2. NFPA 45-2015 Chapter 7 contains: “7.4.5 Positive pressure portions of the lab hood exhaust 
systems (e.g., fans, coils, flexible connections, and ductwork) located within the laboratory 
building shall be sealed airtight or located in a continuously mechanically ventilated room.” 


3. These codes require duct connections to be tight. As the exhaust is under negative pressure, air 
leakage will be into the ductwork, not out of it.  If the pressure differential is not too great it is 
possible that condensing liquids could possibly drip out of an open seam at the bottom of the 
duct. 


4. Connections at the fan intake can be made with coated glass fiber cloth. Be sure that the cloth 
coating (neoprene, vinyl, silicone, Teflon, etc.) is compatible with chemicals used in the hoods 
connected to the upstream ductwork.  In general, the MIT EHS office recommends that the 
transition joint from duct to fan shall be made of inert, corrosion and UV-resistant materials.  
The duct alignment offset shall not exceed 1.2 inch at the fan. 


5. For welded duct work a continuous "butt" weld (use appropriate filler rod of same material as 
duct) for joint construction is required for both stainless and CPVC duct.  CPVC duct welding 
shall be by the hot gas method only.  Solvent welding shall not be used.  


6. A flanged removable spool piece at each fume hood connection shall be provided.  This spool 
sections can be used for leak tests, inspection, and to facilitate removal of equipment.  
Acceptable gaskets at flanged joint connections should be installed. 


4.11 Flexible Duct Connections 


Flexible connections generally be installed between fans and the connected duct system. 


Hard duct all fume hood exhaust fans. No flexible connections should be used in this case. 


Variable Volume Terminals:  Generally, hard ducted where exposed to view.  


4.12 Manual Dampers and Splitters 


Ruskin and Greenheck are also acceptable products. 


Provide manual opposed blade volume damper in each supply, return and exhaust branch duct from 
associated main duct and in each run-out to supply or return diffuser or register. 
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For scavenger or snorkel exhaust use blast gate damper.  


4.13 Fire Dampers 


Fire dampers shall be UL labeled in accordance with UL-555. 


Fire dampers shall be installed per SMACNA standards. 


For accordion-style fire dampers, the blades should be completely out of air stream when in the open 
position. 


Provide access panel in duct and in ceiling or wall. 


Use static type for systems that shut down on fire and dynamic type on systems that continue to operate. 


Do not install on hazardous exhaust systems.  


Greenheck or Ruskin combination fire/smoke dampers with Belimo actuators are preferred for 
fire/smoke applications. 


4.14 Belt Guards 


Provide for all belt driven equipment, OSHA approved guards designed for easy removal and hinged 
arrangement. 


4.15 Diffusers, Registers and Grilles 


Provide vaned diffusers, registers and grilles to reduce drafts and slow outlet velocities. 


For high volume areas, provide round or flat oval perforated duct diffusion equal to United type SP. 
Constructed and engineered in accordance with United Corporation’s Engineering Report No. 153 
“Designing SP Duct Diffuser Systems”.  Maximum pressure drop .1 inch static pressure.  For user 
comfort avoid downward flow of air. In certain conditions the bottom portion of the perforated duct 
may require a sheet metal (shroud) blank-off piece. 


Location and types of diffusers must be carefully determined to avoid drafts, fogging windows, 
disruption of air flow at fume hoods, etc.  In rooms without ceilings, consider use of lay-in panel type 
diffusers to avoid “dumping”. 


4.16 Exhaust Fans 


AMCA certified for sound and air performance. 


Exhaust fans shall be statically and dynamically balanced to no greater than 0 .1 inch per second.  
Vibration shall be tested and documented at factory. 
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Provide centrifugal, general purpose, Class II, fans for supply, exhaust and transfer with backward 
inclined or air foil type fan wheel. All fans should be Class II construction as a minimum level of 
quality.  


Centrifugal used for fume hood exhaust installed indoors shall be up blast with weather hood and drain. 


Fan shall be tested per AMCA 210-85. Fan sound tests shall be per AMCA 300. 


UL listed per UL 705. 


Fans shall meet NFPA-45. 


Spark resistant construction per AMCA “C” shall be specified when appropriate. 


4.17 Gravity Roof Ventilators 


Spun aluminum with bird screen and insulated roof curb.  


4.18 Motors, Drives and Starters 


Premium efficiency motors, conform to utility company standards for rebate if available. 


Starters and VFD’s provided by electrical unless part of packaged equipment.  


Motors driven by VFDs shall be equipped with motor shaft grounding rings at both ends.  


Motors for VFD shall be VFD inverter duty rated. 


4.19 Variable Speed Controllers 


VFD’s shall be provided under electrical section.  Coordinate with electric design. 


4.20 Access Panels and Doors in Ductwork 


Access doors and panels must be appropriate size for intended purpose. 


Show location and sizes of access doors and panels on Contract Documents and do not assume 
Contractor will provide the correct size or the correct locations. 


Provide access doors and panels for all valves, dampers, fire dampers, at both sides of booster coils, at 
VAV boxes, at all control devices, and elsewhere needed.  


4.21 Humidifiers 


Specify Nortec, Armstrong, and Dri-Steem for small wall mount canister units. 
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Dri-Steem or Armstrong wands in duct shall be provided for large systems. 


4.22 Acoustical Duct Lining 


If at all possible, do not use duct lining anywhere on the air supply system.  Use silencers or double wall 
ductwork constructed with a perforated steel liner to achieve sound attenuation. 


If silencers will not achieve the desired result and the extent of double wall duct required is cost 
prohibitive, use flexible closed cell engineered polymer foam insulation duct lining. Emphasize 
compliance with the manufacturer’s installation standards in the specification. 


4.23 Insulation 


Insulate ducts on the exterior for condensation control.  Duct-board is more durable and neater in 
appearance than duct-wrap.  Do not use internal insulation on fans.  If ductwork insulation is to be 
exposed, review the requirements, durability and appearance of externally mounted insulation with MIT 
Project Manager and Architect. 


4.24 Sound Attenuators 


The designer shall schedule acoustic performance requirements for all relevant equipment. Coordinate 
these requirements with the client’s goals and the acoustical consultant’s advice. 


Verify self-generated noise does not exceed noise criteria. 


Test silencer per ASTM E477. 


Attenuation material must be protected from erosion. Perforated covers should be used, but may not be 
adequate to prevent fibers from entering the air stream.  Erosion coatings may not be long lasting and 
durable.  Use mylar film for critical areas.  Review special coatings which may be required for fume 
hood exhaust systems. 


4.25 Fan Drives 


Adjustable speed sheaves are not permitted.  Provide fixed sheaves once balancing is complete. 


4.26 Heat Wheels 


We have had good results with the Thermotech heat wheel which has a number of robust design 
features, including the rim construction and design, the spoke arrangement, and the seal mechanism. 
The Thermotech wheel is our preferred product, but we have had success with products from SG 
America. We exclude the Trane OEM wheels as sold by AirExchange and wheels from SEMCO for 
reasons of durability and performance. 
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4.27 Static Plate Total Energy Recovery Devices 


Static plate ERD’s shall be by RenewAire or SEG approved equal. Static plate ERD’s must insure no 
contaminants pass from the exhaust airstream into the supply airstream. They must transfer latent heat 
as well as sensible heat energy. 


4.28 DX Split Systems 


These are typically provided to reliably support BDF rooms, IDF rooms and elevator equipment rooms.  
They may also be used for other applications where building chilled water is not available.  DX single 
or multi-split systems shall be by Mitsubishi or Facilities Engineering approved equal.  Daikin systems 
are excluded. 


4.29 Outdoor Condensing Units 


Outdoor condensing units shall be specified with hail guards to reduce weather related damage. 


4.30 Valve Tags 


Comply with requirements in Division 22 - Plumbing, Par. 4.2. 


 


5.  GREEN DESIGN 


5.1 Opportunities 


Sustainable, green building design opportunities include, but are not limited to the following: 


1. Fume hood design, including facilitation of hood hibernation program. 
2. Ventilation design. 
3. Cleaning water treatment systems. 
4. CFC Reduction in HVAC and R Equipment Renewable Energy:  Solar or Wind Power 


Elimination of HCFC’s and Halons. 
5. Green Power: Purchased from “Green” Utilities. 
6. Thermal Comfort:  Comply with ASHRAE 55-2013 and provide permanent monitoring 


system. 
7. Heat Recovery. 
8. Economizers on water or air side. 
9. Efficient Control Schemes. 
10. VAV Systems. 
11. IAQ Monitoring, including CO2. 
12. Commissioning. 
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13. Design for Ventilation Effectiveness. 
14. Model Design to Optimize Energy Consumption. 
15. Review the impact of green design on indoor air quality. 
16. Receive design input and comments from the “Green Building Task Force” or similar. 


5.2 Energy Conservation 


Since the conditioning and movement of air is a major component of energy conservation management 
systems, MIT has generally used off-hour “temperature drift” and shut-down techniques. HVAC energy 
conservation is generally implemented through the building automation system. HVAC systems must 
be designed to permit transition from off-hour to peak-hour conditions within a reasonable period of 
time.  It is expected that systems with adequate capacity be able to transition from off-hour to peak-hour 
conditions within 90 minutes or less. 


1. Zoning:  Zoning of building HVAC system into subsystems serving areas with common 
environmental and occupancy requirements is typically required.  Give consideration to zoning 
techniques which accommodate individual after hour occupants with minimum operation of 
areas not in use.  Buildings with fan coil units shall have those units controlled (on/off) in 
blocks by a time clock or building automation control point occupancy schedule. After hours 
occupant override shall be provided through occupied/unoccupied button on thermostat. 


2. Ventilation:  Ventilation rates should be minimized, but always maintained within the 
acceptable parameters established by the IMC, ASHRAE, MIT EHS, and the project 
requirements. 


Refer to the Design Guidelines thematic folder “Sustainability” for additional requirements. 


 


6.  OPERATIONS 


6.1 Operations Requirements 


Provide adequate space around equipment for maintenance. 


Provide proper clearance for panels, tube pull, etc. 


For critical applications, lube oil lines for fans may be extended to outside the unit to permit lubrication 
without requiring a shutdown.  


For contaminated exhaust place the motors outside of the air stream. 


Provide adequate valves, dampers, etc., to isolate equipment and major system branches during 
maintenance. 
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6.2 Integrated Pest Management 


Depending on the design of the cooling and heating system, these systems can at times serve as dark, 
quiet, and sheltered walkways for pests.   


Prior to starting work a pest inspection of the space should be conducted, by the Pest Management 
Vendor and Design team, to control or eliminate any pest and to seal any pest access points in to the 
space.   


After the work is concluded a follow up a pest inspection of the space should be conducted, by the Pest 
management Vendor and Design team to ensure all pest access points have been blocked with suitable 
materials.   


Focus for both inspections should be the perimeter of the room, closets, electrical systems, drop 
ceilings, sewer systems, heating and cooling systems. 


 


7.  TESTING, ADJUSTING, BALANCING AND 


COMMISSIONING 


7.1 Preliminary Installation Tests 


The Construction Contractor and its subcontractors shall make the following preliminary mechanical 
system tests and obtain approval and acceptance of MIT and the Project Engineer and Architect, as 
applicable. 


Certifications  


Require the Contractor to provide test certifications showing the test has been made and is approved 
by local authorities and the MIT Project Manager. 


Steam, Condensate and Water Piping Testing 


Make hydrostatic pressure tests for 2 hours at not less than 150% of operating pressure, but never less 
than 50 psi. For large projects, test system in sections. X-ray of welds where required by piping spec. 


Medium and High Pressure Ductwork Testing 


Test duct risers and branches individually with a blower, orifice section and U-tube gauge board.  
Isolate each riser and branch under test with seals, plugs and caps. Maintain 8” pressure with 
maximum loss of 1” pressure difference across the orifice plate. Repair leaks with loss of more than 1” 
and all noisy or whistling leaks and retest until accepted. 
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Horizontal Mains 


Test horizontal mains in the mechanical room after all risers have been accepted, after horizontal 
mains have been connected to the risers and before branches have been connected to the risers.  Make 
tests as indicated above for duct risers and branches. 


Final Connections 


Only after work has been tested and accepted, connect branches to the risers and begin insulation 
work. 


7.2 Custom AHU Factory Tests 


Makeup Air Handling Units (MAHUs) and Exhaust Air Handling Units (EAHUs) Factory 
Testing 


Scope of testing: 


1. Airflow delivery at static (with duct traverse), 100 to 110% of design is acceptable. Also 
manufacturer to test at 50% of design flow. 


2. Leakage and deflection with dial micrometers (positive & negative). 1/2% at 12” w.c. for 
leakage, L/250 for deflection. 


3. Vibration test on fans to BV-5 (0.08 in/s). 
4. Sound pressure readings by octave band at inlet, outlet, and adjacent to fan section. 
5. Filter rack deflection test. L/250 at 3 inch water column. 
6. Motor hi pot test. 
7. All test plates for leakage testing to be in place for field re-testing by others. 


Witnessing and video recording of testing: 


1. Customer will be witnessing testing of AHU 
2. Manufacturer to video record and distribute as directed all tests that the customer does not 


witness – all the tests on other units in under the same order 
3. Manufacturer’s Submittal Engineer/Project Engineer will act as surrogate witness for the 


testing for any units customer will not be here to witness. 


Following is a narrative and explanation of each of the tests listed in the summary above. 


Airflow Delivery at Static 


1. Related standards: AMCA 203 Field Performance Measurement of Fan Systems 
2. Basic Methodology: 


a. Unit to be connected to a test duct that follows the intent of AMCA 210, the standard 
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for generating published fan ratings.  
b. Round ducts will be used, approximately 10 duct diameters long with a straightener 


section in the middle.  
c. Readings are taken toward the air leaving end of the duct, where the flow is best 


developed and there is the best opportunity to obtain a useable set of readings from a 
duct traverse. 


d. Static pressure is simulated using an adjustable cone at the end of the test duct, partial 
blocking off of coils and filter racks, or a combination thereof. 


3. Readings taken are:  


a. Duct traverse for airflow. 
b. Static pressure across the fan(s). 
c. Fan power consumed is taken as the output power of the VFD used in the test stand, 


read directly from the VFD display. 


4. Acceptance Criterion: 


a. Per job specification, 110 to 100% on flow. This is more stringent than the AMCA 
ratings program or the reference standard on field testing, AMCA 203. 


5. Details: 


a. Instruments: Shortridge AirData Multimeter ADM – 870C (manometer functionality) 
ASME / AMCA Stainless Steel Pitot Tube 60” Dwyer 160-60. 


b. Under the current AMCA ratings program, a fan manufacturer is entitled to apply the 
AMCA sticker to a fan if it can achieve a given operating point with a 3% speed 
variation or less from that published. In the testing at hand, we expect to adjust the 
VFD Hz and hence the fan speed until we reach 100% flow or more at the design 
static pressure. AMCA 203 states the uncertainty of the method as 2 to 10%, so it 
would not be unusual to see a fan speed higher than predicted under the ratings 
program as the speed needed to reach the acceptance criterion per the job 
specifications. 


c. For the MAHU’s, the discharge opening on the 45 degree angle face of the discharge 
plenum will be blocked and sealed. A removable plug panel will be built in to the end 
wall, to allow the test duct to connect in a direct fashion, on a common horizontal line 
with the unit, without transition ductwork out of the 45 degree discharge opening. 


d. For the EAHUs, units will be tested without the attenuating round stacks installed, 
owing to height constraints within the factory. The fan inlet pressure will be measured 
and the other side of the manometer will be left open to atmosphere, just as the 
discharge of the fan is open to atmosphere in the test set up.  The test duct will be 
connected to the inlet openings of the units via suitable transitions. 


e. For the 50% airflow test, all fans will be running and turned down 50%. 
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Leakage and Deflection Tests 


1. Related standards: ASHRAE 111, AHRI 1350 
2. Basic Methodology: 


a. Unit openings are sealed. Test pressure is generated using an external test fan. Positive 
pressure sections are tested at positive pressure; negative pressure sections are tested 
at negative pressure. Fan isolation dampers are removed so that fan wall openings can 
be properly sealed to separate positive from negative sections. Leakage is determined 
using a calibrated orifice. Deflection is read from digital plunger-type micrometers 
during the leakage test. 


3. Acceptance Criterion: 


a. Leakage: 1/2% of design unit cfm at +/-12” w.c test pressure. 
b. Deflection: L/250 at +/-12” w.c test pressure. 


4. Details: 


a. Instruments:  


1) Shortridge AirData Multimeter ADM – 870C (manometer functionality) 
Internal tube #5202-5 which has a 3.25” calibrated orifice mounted in a tube 
of suitable length. 


2) B&K Vibrotest 60 kit with included accelerometers. 
3) Fowler Digital Indicator 0-1”, manufacturers part # 54-520-250 (micrometer, 


plunger type). 


b. Tube is mounted between the test blower and the unit being tested. 
c. Measured pressure drop across calibrated orifice is used with calibration curve or 


equation for orifice to infer cfm of leakage. 
d. Measured pressure within unit is recorded as test pressure. 


Vibration Tests on Fans 


1. Related standards: AMCA 204 
2. Basic Methodology: 


a. Motors are powered to design speed and sensor is placed at appropriate points for 
analyzer to take readings. Isolators are locked down. Readings are filter-in. Per job 
specification, all three axes are to be checked. 


3. Acceptance Criterion: BV-5 (0.08 in/s vibration velocity) 
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Sound Pressure Readings 


1. Related standards: None 
2. Basic Methodology: 


a. A hand-held B&K 2238 sound analyzer/filter will be used to take 8 octave band 
readings at these locations during the airflow test (i.e., fan running at design 
conditions): 5 feet from end of test duct, 5 feet outside fan section casing, 5 feet from 
unit inlet for MAHUs, as near fan discharge as we can physically get with the 
personnel lifts we have for the EAHUs 


3. Acceptance Criterion: None. Information only. 


 


Filter Rack Deflection Tests 


1. Related standards: None 
2. Basic Methodology: 


a. Rack will be covered with shrink wrap so that shrink wrap will be sucked against rack 
when pressure is applied. Deflection will be measured with a micrometer at mid-point 
of rack. 


3. Acceptance Criterion: L/250, where L is the greater of rack height or rack width 
4. Details: Deflection will be read using same digital micrometers as used in casing deflection 


test. 


Motor Hi Pot Test (High Potential) 


1. Related standards: UL1995. 
2. Instrument: 02925 – 5kV 12mA AC Tester. 
3. Basic Methodology: Each motor wire is subject to 2.1kVA voltage, to verify integrity of 


winding insulation at voltage substantially higher than operating. 
4. Acceptance Criterion: Pass/Fail. 
5. Details: This test is a standard part of procedures we are obligated to follow under our ETL 


listing. 


7.3 Operating Tests and Balancing 


MIT may employ a separate balancing contractor, independent of contractors employed for other 
mechanical work on a project, to test and balance mechanical system piping and air handling systems.  
Discuss particular project requirements with the MIT Systems Engineer before developing operating 
test and balancing specifications. 
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Balancing Contractor’s Responsibilities During Original Installation: The Balancing Contractor shall 
make regular visits to the job site during installation of mechanical systems to ensure that work is 
being installed in a manner and with accessories which will permit satisfactory balancing of the 
systems. 


Balancing Contractor’s Responsibilities During Pressure Testing: The Balancing Contractor shall 
observe pressure testing of medium and high pressure ductwork to the extent that the Balancing 
Contractor can ensure that the completed system will be sufficiently air tight to permit proper air 
balancing. 


Notification Required: The Balancing Contractor shall immediately notify the MIT Project Manager 
and the Architect in writing with specific information if the Balancing Contractor believes that 
additional accessories such as dampers and valves are necessary for proper balancing, and if the 
Balancing Contractor believes that any work is being installed in a manner, which adversely affects 
proper balancing. 


Test Policies and Procedures: The Balancing Contractor employed by MIT will make operation and 
balancing tests only after pressure tests and system cleaning is completed by the Project Contractor 
and its Mechanical Subcontractor. Make tests in the presence of MIT Project Man- ager and Project 
Engineers and Architect.  Make CFM and static pressure tests. 


1. Test Equipment: The Balancing Contractor shall provide all test equipment, gauges, 
instruments and personnel needed to properly complete the tests performed by the Balancing 
Contractor. 


2. Construction Contractor’s Responsibilities:  The Construction Contractor and its 
subcontractors shall cooperate with the Balancing Contractor and shall make all necessary 
adjustments as recommended by the Balancing Contractor. At no additional cost to MIT, the 
Construction Contractor and its subcontractors shall adjust or replace all impellers, pulleys, 
sheaves, belts, dampers and other work, and shall add dampers as needed for correct system 
operation and balance.  After balancing is complete, the Construction Contractor and its 
subcontractors shall replace adjustable sheaves with fixed sheaves and check total system 
airflow to be sure it remains within specification. 


3. Test Evaluation and Acceptance: The Balancing Contractor shall provide a detailed Balancing 
Report.  The Balancing Report shall not be a copy of the design documents. The Balancing 
Report shall be a new report with tables having columns for Room Name and Number, Design 
Requirement, Measured Value and Deviation. The Balancing Contractor shall also provide 
typewritten opinions and evaluation as to whether the installed systems meet design 
requirements. Acceptance and approval of the installed work, however, shall remain with the 
Project Engineer, Project Architect and MIT Project Manager, and not the Balancing 
Contractor. 


Acceptance Criteria: To be acceptable, design requirements must be met within +/-10%. In addition to 
meeting design requirements, the installed work shall operate with the least possible and no 
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objectionable noise or vibration. Quiet and vibration free operation is a Contract requirement. Work, 
which does not meet this requirement, shall be repaired or replaced at no additional cost to MIT. 


Acceptance by Authorities:  A Contract requirement shall be to provide systems, which are acceptable 
to authorities having jurisdiction. Work, which does not meet this requirement, shall be repaired or 
replaced at no additional cost to MIT. 
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APPENDIX A:   PIPE CLASS INDEX TABLE 


 


 
 
 


CLASS SERVICE MATERIALS 


 
125 CHW-C 


 


 
Chilled Water in Buildings 


 
Copper and Bronze 


 
125 HHW-C 


 


 
Heating Hot Water in Buildings 


 
Copper and Bronze 


 
125 CHW-S 


 


 
Chilled Water in Buildings 


 
Carbon Steel 


 
125 HHW-S 


 
Heating Hot Water in Buildings 


 


 
Carbon Steel 


 
300 


 
High Pressure Steam in Buildings 


 
Carbon Steel 


 
300C 


 
High Pressure Condensate in Buildings 


 
Carbon Steel 


 
150 


 
Medium Pressure Steam in Buildings 


 
Carbon Steel 


 
150C 


 
Medium Pressure Condensate in Buildings 


 
Carbon Steel 


 
150L 


 
Low Pressure Steam in Buildings 


 
Steel, Cast Iron, and Bronze 


 
125C 


 
Low Pressure Condensate in Buildings 


 
Steel, Cast Iron, and Bronze 


 
150F 


 


 
Generator Fuel Oil in Buildings 


 


 
Steel , Malleable Iron, and Bronze 
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APPENDIX B:   HEATING AND COOLING PIPE CLASSES 


 


Pipe Class:                                 125CHW-C 


                              125HHW-C 
Material:                           Copper 


Primary ANSI Class:                  125 Primary Material Use: Chilled Water/Heating Hot Water 
within buildings 


 Date: September, 2016 
Temperature, 


°F 
150 200 250 300 350 406  


Corrosion Allowance 
0.05 inch Service 


Limits 
Pressure, psig 200 185 170 155 140 125   


PIPE AND FITTINGS 


ITEM SIZE THICKNESS STANDARD MATERIAL SPECIFICATION 


Tubing 4” – Under Type L    Seamless Hard Copper Tubing ASTM B-88 


1/2" – 2”  ANSI B16.22 Bronze, 150# Soldered type  
Unions 


2 1/2" – 4”   
Bronze, Use flanges or Victaulic couplings where 
possible instead of unions 


Flanges 4” and Under  ANSI B16.5 Cast Bronze, 125#, ASTM B62, solder joint  


Couplings 2” – 4”  ASTM A536 
Ductile iron housings, ASTM A536, cast with offsetting, 
angle-pattern bolt pads (no torque requirement).  
Installation Ready similar to Victaulic Style 607. 


Soldered Fittings 1/2"  - 4”  ANSI B16.18 
Soldered type, wrought copper brass or cast bronze, 
ASTM AB75 or B62 


Grooved Fittings 2” – 4”  
ANSI B16.18 
ANSI B16.22 


Bronze casting or wrought copper fittings with copper 
tube dimensioned grooved ends by Victaulic 


Pressed fittings 1/2" - 4”  
ASME B16.18 
ASME B16.22 
ASME B16.26 


Copper and copper alloy, ProPress by Viega 


Soldered Joints 1/2" – 4”  ANSI B16.18 95-5, tin-antimony, solder  


VALVES 


TYPE USE SIZE STANDARD SPECIFICATION 


Ball Block/Isolation  1/2" – 4” ANSI B2.1 
Bronze ASTM B-62, 125# WSP rating, Solder joint, (Hammond 8311, 
Apollo 7-200 or equal) or  Forged brass, 300 psig CWP, pressure-
sealed ends (Similar to Victaulic Series 589) 


Butterfly Block/Isolation 2 ½” – 4” MSS-SP67 
Brass (conforming to UNS C87850), copper tube dimensioned 
grooved ends, offset aluminum-bronze disc, integrally cast steel stem, 
pressure responsive elastomer seat. Similar to Victaulic Series 608N. 


1/2" – 2” 
MSS-SP80-2 
ANSI 16.18 


Bronze ASTM B-62, 125# WSP rating, Solder joint  
Check /  


Swing Type  
Prevent 


Reverse Flow 2 1/2" and 
Larger  


MSS-SP70-1 
ANSI B16.10 


Cast Iron A-126, 125#, flanged ends, swing or piston check  


1/2" – 2”  
Spring loaded, Center guided, Manufactured by Williams-Hager, Miller, 
Mueller, or Combination Pump Valve  Check/  


Silent Type  
Pump 


Discharge  2 1/2" and 
Larger  


 
Spring loaded, Center guided, Manufactured by Williams-Hager, 
Miller, Mueller, or Combination Pump Valve  
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BOLTING AND GASKETS 


Bolting: 
Studs: Square or hex head, ASTM A307, 


Grade B, 2A threads 
Nuts: Heavy Hex , ANSI B18, 2B threads, 


ASTM A-194 or A-307 
 


 
Track-head heat-treated carbon steel per 


ASTM A449 and A183 
Track-head heat-treated carbon steel per 


ASTM A449 and A183 
 


Gaskets 1/16” Red rubber, Full face    


Coupling Gaskets  
Grade “EHP” EPDM with red and copper color code, suitable for water temperature range from -30 deg F to 
+250 deg F 


NOTES:  


1. Viega ProPress and Victaulic valves may be considered as alternates. 
2. Other equivalent pressed or grooved systems may be considered 
3. Grooved couplings and fittings shall only be used in locations that are accessible for 


maintenance. 
4. Grooved joint piping systems shall be installed in accordance with the manufacturer's (Victaulic) 


guidelines and recommendations.  All grooved couplings, fittings, valves, and specialties shall be 
the products of a single manufacturer.  Grooving tools shall be of the same manufacturer as the 
grooved components.  The gasket style and elastomeric material (grade) shall be verified as 
suitable for the intended service as specified.  Gaskets shall be molded and produced by 
Victaulic.  Grooved end shall be clean and free from indentations, projections, and roll marks in 
the area from pipe end to groove for proper gasket sealing.  


5. A Victaulic factory-trained field representative shall provide on-site training for contractor's field 
personnel in the proper use of grooving tools, verification of groove and installation of grooved 
piping products. Prior to the installation of Victaulic systems, a formal project-specific contractor 
kick-off meeting shall be performed by Victaulic with the appropriate subcontractor personnel who 
will be assigned to each project.  A sign-in sheet and confirmation signatures shall be obtained by 
all attendees as documentation support that any personnel who will be grooving pipe and/or 
installing Victaulic products has obtained and understands the requirements as put forth by 
Victaulic installation instructions. .  Factory-trained representative shall periodically review the 
product installation.  Contractor shall remove and replace any improperly installed products. 


6. Where possible, carbon steel grooved pipe 4” and larger shall be produced using the Victaulic 
RG5200i fully automated grooving tool that provides groove traceability documentation, 
corresponding identification marks on the pipe, and confirms all critical dimensions fall into the 
required tolerance range as listed by the tool manufacturer. 
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Pipe Class:                      125CHW-S    Material:       Steel 
Primary ANSI Class:       125            Primary Material Use: Chilled Water within buildings 


 Date: Dec , 2016 


Temperature, 
°F 


150 200 250 300 350 406  Service 
Limits 


Pressure, psig 200 185 170 155 140 125  


Corrosion  
Allowance 
0.05 inch 


PIPE AND FITTINGS  


ITEM SIZE THICKNESS STANDARD MATERIAL SPECIFICATION 


½”-2” Schedule 80 Black steel pipe, ASTM A-53 Gr. B, ERW 


Pipe 
2 1/2" and Larger Standard Wall 


ANSI B36.10 
Black steel pipe, ASTM A-53 Gr. B, CW or ERW 


1/2" – 2” Steel, 150 lb., socket weld or screwed, ASTM A-181, Gr 1,  RF Equipment 
Mating 


Flanges 2 1/2" and larger 
See Note 2 ANSI B16.5 


Steel, 150 lb., weld neck  or slip-on, ASTM A181, Gr I, RF 


Fittings 
(option) 


See note 3 
2 1/2" and Larger   


Grooved ductile iron, ASTM A-536 or A-395, or forged or 
fabricated from carbon steel pipe, ASTM A-53 or carbon steel 


ASTM 105, 106 or 235. 


Couplings 
(option) 


See note 3 
2 1/2" and Larger   


Victaulic style 177, 107, W77, W07 as applicable; a minimum 
of three (3) Victaulic series 177 or W77 , flexible couplings 
must be used on pump suction and discharge, and other 


connections to rotating or vibrating equipment such as cooling 
towers, chillers. Proper joint assembly for non-tongue & recess 
couplings shall be verified by visual means (no coupling torque 


requirements as a primary means of obtaining joint rigidity). 


1/2” – 2”   
Malleable Iron, 250#, ASTM A197, Screwed, for ground joint 


use flanges Unions 
2 1/2" and larger   Use flanges or Victaulic couplings. 


1/2" – 2”  ANSI B16.3 Malleable Iron, 250#, ASTM A126, Screwed 


Fittings 
2 1/2" and Larger 


Wall thickness 
to match pipe 


ANSI B16.9 
or ASTM 
A536/395 


Steel, Extra Strong, Butt Welded, ASTM A234, WPA or 
Victaulic grooved ended full-flow, as-cast ductile iron. 


VALVES 


TYPE  USE  SIZE  STANDARD SPECIFICATION  


Ball  
Block/Isolati


on  
1/2" – 2” ASTM B62 


Bronze, 125# WSP, Screwed (Hammond 8311, Apollo 70-200 or 
equal)  


1/2" – 2”  ANSI B62 Bronze, 125#, WSP, Screwed 


2 1/2" and 
larger 


ANSI B16.1 
Cast iron, 125#, Flanged, ASTM A-126 Class B, Renewable seat, 
Swing or piston type 


Check /  
Swing Type  


Prevent 
Reverse 


Flow  
2” – 3”  


 
4"–12" 


 


AWWA C606 


Ductile iron, ASTM A536, horizontal swing, grooved ends, 300 psi 
CWP, Victaulic Series 716H 
 
Ductile iron, ASTM A536, horizontal swing, grooved ends, 300 psi 
CWP, Victaulic Series 716 
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1/2" – 2” ASTM B62  
Spring loaded, Center guided, Manufactured by Williams-Hager, 
Miller, Mueller, Bronze, 125# screwed ends  


Check / 
Silent Type  


Prevent 
Reverse 
Flow at 
Pump 


Discharge 
See note 4 


2 1/2" and 
Larger  


ASTM A126 
CL B  


Spring loaded, Center guided, Manufactured by Williams- Hager, 
Miller, Mueller, with Cast iron flanged ends, or Victaulic Tri-Service 
valve assembly.  


Y-Pattern 
Globe 


Manual 
Balancing 


½” and larger  


Multi-turn globe, ductile-iron  or bronze body, with screwed, soldered, 
flanged or grooved ends.  Digital handwheel with 
concealed/tamperproof locking device to permit full valve closure and 
re-opening to set position. 


Butterfly 
See note 5 


Block 
Isolation  


2 1/2" and 
Larger  


 


For main line isolation valves which separate the building from the 
campus system and other critical locations, provide high performance 
valves designed for bubble tight shut-off at a minimum of 200 psig 
differential pressure with water at 150°F. For installations between 
flanges, provide lug type or flanged valves.  Provide steel body, worm 
gear operated, SS shaft, bronze or Ni-Resist disc, and Buna-N seat. 
Victaulic 300 MasterSeal (2”-12”) or Vic-300 AGS (14” – 24) are 
acceptable. 
For general purpose block and isolation functions within buildings, 
provide Bray Series 31H or Centerline Series 200 with ductile iron 
body and aluminum bronze discs. These valves shall be designed for 
use w/ 150# standard flange.  For grooved end application use 
Victaulic 300 MasterSeal (2”-12”) or Vic-300 AGS (14” – 24).  
For Butterfly valves 4” and larger, specify the valve manufacturer’s 
gear operator.  


BOLTING AND GASKETS 


Bolting: 
Studs: Square or Hex head, ASTM A307, Grade B, 2A threads Nuts: Heavy Hex , ASTM A194- or A-307, 


ANSI B18, 2B threads 


 
Track-head heat-treated carbon steel per ASTM A449 and A183 Track-head heat-treated carbon steel per 


ASTM A449 and A183 


Gaskets 1/16” Red Rubber or EPDM for grooved fittings; Ring for raised face joints, full face or flat flanges  


Grade “EHP” EPDM with red and green color code suitable for water and oil-free compressed air with operating 
temperatures from -30 deg F to +250 deg F, available with Installation-Ready couplings 2” through 12”..   Grooved Coupling 


Gaskets Grade “E Flushseal” EPDM with green color code suitable for water and oil-free compressed air with operating 
temperatures from -30 deg F to +230 deg F, available with standard and AGS couplings 14” and Larger 


NOTES:  


1. All welds shall comply with requirements of B31.1 
2. Flange bore to match pipe. 
3. Grooved couplings and fittings shall only be used in locations that are accessible for maintenance. 
4. Triple duty valves shall not be used. 
5. Wafer style butterfly valves shall not be used. 
6. Other equivalent grooved systems may be considered 
7. Grooved couplings and fittings shall only be used in locations that are accessible for maintenance. 
8. Grooved joint piping systems shall be installed in accordance with the manufacturer's (Victaulic) guidelines 


and recommendations.  All grooved couplings, fittings, valves, and specialties shall be the products of a 
single manufacturer.  Grooving tools shall be of the same manufacturer as the grooved components.  The 
gasket style and elastomeric material (grade) shall be verified as suitable for the intended service as 
specified.  Gaskets shall be molded and produced by Victaulic.  Grooved end shall be clean and free from 
indentations, projections, and roll marks in the area from pipe end to groove for proper gasket sealing.  


9. A Victaulic factory-trained field representative shall provide on-site training for contractor's field personnel in 
the proper use of grooving tools, verification of groove and installation of grooved piping products. Prior to 
the installation of Victaulic systems, a formal project-specific contractor kick-off meeting shall be performed 
by Victaulic with the appropriate subcontractor personnel who will be assigned to each project.  A sign-in 
sheet and confirmation signatures shall be obtained by all attendees as documentation support that any 
personnel who will be grooving pipe and/or installing Victaulic products has obtained and understands the 
requirements in the Victaulic installation instructions. .  Factory-trained representative shall periodically 
review the product installation.  Contractor shall remove and replace any improperly installed products. 


10. Where possible, carbon steel grooved pipe 4” and larger shall be produced using the Victaulic RG5200i fully 
automated grooving tool that provides groove traceability docs, corresponding identification marks on the 
pipe, and confirms all critical dimensions fall into the required tolerance range as listed by the tool manuf. 
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Pipe Class:                      125HHW-S     
 


Material:                               


Steel                        
 


Primary ANSI Class:       125             Primary Material Use:         
Heating Water within 
buildings 


 Date: Dec, 2016 


Temperature, °F 150 200 250 300 350 406  Service 
Limits Pressure, psig 200 185 170 155 140 125  


Corrosion  
Allowance 
0.05 inch 


PIPE AND FITTINGS  


ITEM SIZE THICKNESS STANDARD MATERIAL SPECIFICATION 


½”-2” Schedule 80 Black steel pipe, ASTM A-53 Gr. B, ERW 


Pipe 2 1/2" and 
Larger 


 
Standard 


Wall 
 


ANSI B36.10 
Black steel pipe, ASTM A-53 Gr. B, CW or ERW 


1/2" – 2” Steel, 150 lb., socket weld or screwed, ASTM A-181, Gr 1,  RF Equipment 
Mating 


Flanges 
2 1/2" and 


larger 


See Note 2 ANSI B16.5 
Steel, 150 lb., weld neck  or slip-on, ASTM A181, Gr I, RF 


Fittings 
(option) 


See note 3 


2 1/2" and 
Larger 


  
Grooved ductile iron, ASTM A-536 or A-395, or forged or fabricated from 


carbon steel pipe, ASTM A-53 or carbon steel ASTM 105, 106 or 235. 


Couplings 
(option) 


See note 3 


2 1/2" and 
Larger 


  


Victaulic style 177, 107, W77, W07 as applicable; a minimum of three 
(3) Victaulic series 177 or W77 , flexible couplings must be used on 
pump suction and discharge, and other connections to rotating or 
vibrating equipment such as cooling towers, chillers. Proper joint 


assembly for non-tongue & recess couplings shall be verified by visual 
means (no coupling torque requirements as a primary means of 


obtaining joint rigidity). 


1/2” – 2”   
Malleable Iron, 250#, ASTM A197, Screwed, for ground joint use 


flanges Unions 
2 1/2" and 


larger 
  Use flanges or Victaulic couplings. 


1/2" – 2”  ANSI B16.3 Malleable Iron, 250#, ASTM A126, Screwed 


Fittings 2 1/2" and 
Larger 


Wall 
thickness to 
match pipe 


ANSI B16.9 or 
ASTM A536/395 


Steel, Extra Strong, Butt Welded, ASTM A234, WPA or 
Victaulic grooved ended full-flow, as-cast ductile iron. 


VALVES 


TYPE  USE  SIZE  STANDARD SPECIFICATION  


Ball  Block/Isolation  
1/2" – 


2” 
ASTM B62 


Bronze, 125# WSP, Screwed (Hammond 8311, 
Apollo 70-200 or equal)  


1/2" – 
2”  


ASTM B62 Bronze, 125#, WSP, Screwed  


2 1/2" 
and 


larger 
ANSI B16.1 


Cast iron, 125#, Flanged, ASTM A-126 Class B, 
Renewable seat, Swing or piston type 


Check /  
Swing 
Type  


Prevent Reverse Flow  


2” – 3”  
 


4” – 12”  
AWWA C606 


Ductile iron, ASTM A536, horizontal swing, grooved 
ends, 300 psi CWP, Victaulic Series 716H 
Ductile iron, ASTM A536, horizontal swing, grooved 
ends, 300 psi CWP, Victaulic Series 716 
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1/2" – 
2” 


ASTM B62  
Spring loaded, Center guided, Manufactured by 
Williams-Hager, Miller, Mueller, Bronze, 125# 
screwed ends  Check / 


Silent 
Type  


Prevent Reverse Flow at Pump 
Discharge 
See note 4 2 1/2" 


and 
Larger  


ASTM A126 CL 
B  


Spring loaded, Center guided, Manufactured by 
Williams- Hager, Miller, Mueller, with Cast iron, 
flanged ends, or Victaulic Tri-Service valve 
assembly.  


Y-Pattern 
Globe 


Manual Balancing 
½” and 
larger 


 


Multi-turn globe, ductile-iron or bronze body, with 
screwed, soldered, flanged or grooved ends.  
Digital handwheel with concealed/tamperproof 
locking device to permit full valve closure and re-
opening to set position. 


Butterfly 
See note 5 


Block Isolation  
2 1/2" 
and 


Larger  
 


For main line isolation valves which separate the 
building from the campus system and other critical 
locations, provide high performance valves 
designed for bubble tight shut-off at a minimum of 
200 psig differential pressure with water at 150°F. 
For installations between flanges, provide lug type 
or flanged valves.  Provide steel body, worm gear 
operated, SS shaft, bronze or Ni-Resist disc, and 
Buna-N seat. Victaulic 300 MasterSeal (2”-12”) or 
Vic-300 AGS (14” – 24) are acceptable. 
--------------------------------------------------------------------
-------For general purpose block and isolation 
functions within buildings, provide Bray Series 31H 
or Centerline Series 200 with ductile iron body and 
aluminum bronze discs. These valves shall be 
designed for use w/ 150# standard flange.  For 
grooved end application use Victaulic 300 
MasterSeal (2”-12”) or Vic-300 AGS (14” – 24).  
For Butterfly valves 4” and larger, specify the valve 
manufacturer’s gear operator.  


BOLTING AND GASKETS 


Bolting: 
Studs: Square or Hex head, ASTM A307, 


Grade B, 2A threads 
Nuts: Heavy Hex , ASTM A194- or A-307, ANSI B18, 2B threads 


 
Track-head heat-treated carbon steel per 


ASTM A449 and A183 
Track-head heat-treated carbon steel per ASTM A449 and A183 


Gaskets 1/16” Red Rubber or EPDM for grooved fittings; Ring for raised face joints, full face or flat flanges  


Grade “EHP” EPDM with red color code suitable for water and oil-free compressed air with operating temperatures from -
30 deg F to +250 deg F, available with Installation-Ready couplings 2” through 12”..   Grooved 


Coupling 
Gaskets Grade “E Flushseal” EPDM with green color code suitable for water and oil-free compressed air with operating 


temperatures from -30 deg F to +230 deg F, available with standard and AGS couplings 14” and Larger 


NOTES:  


1. All welds shall comply with requirements of B31.1 
2. Flange bore to match pipe. 
3. Grooved couplings and fittings shall only be used in locations that are accessible for maintenance. 
4. Triple duty valves shall not be used. 
5. Wafer style butterfly valves shall not be used. 
6. Other equivalent grooved systems may be considered 
7. Grooved couplings and fittings shall only be used in locations that are accessible for maintenance. 
8. Grooved joint piping systems shall be installed in accordance with the manufacturer's (Victaulic) guidelines and 


recommendations.  All grooved couplings, fittings, valves, and specialties shall be the products of a single 
manufacturer.  Grooving tools shall be of the same manufacturer as the grooved components.  The gasket 
style and elastomeric material (grade) shall be verified as suitable for the intended service as specified.  
Gaskets shall be molded and produced by Victaulic.  Grooved end shall be clean and free from indentations, 
projections, and roll marks in the area from pipe end to groove for proper gasket sealing.  


9. A Victaulic factory-trained field representative shall provide on-site training for contractor's field personnel in 
the proper use of grooving tools, verification of groove and installation of grooved piping products. Prior to the 
installation of Victaulic systems, a formal project-specific contractor kick-off meeting shall be performed by 
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Victaulic with the appropriate subcontractor personnel who will be assigned to each project.  A sign-in sheet 
and confirmation signatures shall be obtained by all attendees as documentation support that any personnel 
who will be grooving pipe and/or installing Victaulic products has obtained and understands the requirements 
as put forth by Victaulic installation instructions. .  Factory-trained representative shall periodically review the 
product installation.  Contractor shall remove and replace any improperly installed products. 


10. Where possible, carbon steel grooved pipe 4” and larger shall be produced using the Victaulic RG5200i fully 
automated grooving tool that provides groove traceability documentation, corresponding identification marks 
on the pipe, and confirms all critical dimensions fall into the required tolerance range as listed by the tool 
manufacturer. 
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APPENDIX C:   PIPE CLASS 150L AND 125C (LOW 


PRESSURE STEAM AND CONDENSATE) 
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Pipe Class:                             150L 
 


Material:                              Carbon Steel 
 


Primary ANSI Class:              150 and 125 Primary Material Use: Low Pressure Steam 


 Date:                              Dec, 2016 


Temperature, °F 150 200 250 300 350 406 
Corrosion 
Allowance 
0.05 inch 


Servic
e 


Limits 
Pressure, psig 200 185 170 155 155 125 


Limits established 
by ASTM B-62, 


pressure Class 125 
 


PIPE AND FITTINGS  


ITEM SIZE THICKNESS STANDARD MATERIAL SPECIFICATION  


½” – 2” Schedule 80 ASTM A-106 Gr. B or  ASTM A-53 Gr. B 
Pipe 2 ½” and 


larger 
Schedule 40 or std. 


wall 


ANSI B36.10 
ASTM A-106 Gr. B or  ASTM A-53 Gr. B 


½” – 2” Socket weld 150 lb. raised face flange, ASTM A-181, Gr. I 
Flanges 2 ½” and 


larger 


Bore to match pipe 
diam. 


ANSI B16.5 
Weld neck 150 lb. raised face flange, ASTM A-181, Gr. I 


Threaded 
Fittings 


½” – 2” 250 lb. ANSI B16.4 Screwed, Cast Iron, ASTM A-126 Class B 


Weld 
Fittings 


2 ½” and 
larger 


Wall thickness to 
match pipe 


ANSI B16.9 Butt weld, steel, ASTM A-234 WPB 


Unions ½”-2” 300 lb. ANSI B16.3 Screwed, malleable iron ASTM A-197 


VALVES 


TYPE  USE  SIZE  STANDARD SPECIFICATION  


½” – 2”  
Screwed end with bronze ASTM B-62  body, bonnet, and disc holder. 
PTFE composite disc and copper silicon steel stem Stockham Fig B-13T 
or MIT approved equal Gate 


Block/ 
Isolation  


2 1/2”-
24” 


 
Cast iron  ASTM A-126 Class B, 125 lb, bolted bonnet, OS&Y, bronze 
trim, flanged ends, Crane Fig. 465 ½  or MIT approved equal 


½” – 2”  
Screwed end with bronze ASTM B-62 body, bonnet, and disc holder. 
PTFE composite disc and copper silicon steel stem similar to Stockham 
Fig B-16 or MIT approved equal Globe  Throttling 


2 ½” and 
larger 


ANSI B16.34 
Cast iron  ASTM A-126 Class B, 125 lb, bolted bonnet, OS&Y, bronze 
trim. flanged ends, Crane Fig. 351 or MIT approved equal 


½” – 2” 
Screwed end with bronze ASTM B-62  body, and bronze or brass disc 
holder. PTFE composite similar to Stockham Fig B-320TY or MIT 
approved equal 


Check/  
Swing Type  


Prevent 
Reverse 


Flow 2 ½” and 
larger 


ANSI B16.34 
Cast iron  ASTM A-126 Class B, 125 lb, bolted cap, bronze trim. flanged 
ends, Crane Fig. 373 or MIT approved equal 


Traps  All  Cast steel or forged steel, 150 lb. bucket type 


BOLTING AND GASKETS 


Bolting: Studs: ASTM A-193, Square or hex head, 2A threads 
Hex Nuts: Heavy hex, ASTM A-
194, ANSI B18, 2B threads 


Gaskets 
1/16”  Anchor Packing 443A, Flexitallic, Remantite, or Garlock Blueguard, 150 lb. ring for steel to steel, full 
face for flat flange 


NOTES:  1. Use flanges for equipment connections 2 ½” and larger 
2. All welds shall comply with the requirements of B31.1 
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Pipe Class:                             125C 
 


Material:            Carbon Steel 
 


Primary ANSI Class:              150 and 125 Primary Material Use: Low Pressure Condensate 


 Date:                               Dec, 2016 


Temperature, 
°F 


150 200 250 300 350 406 
Corrosion 
Allowance 
0.05 inch 


Service 
Limits 


Pressure, psig 200 185 170 155 155 125 


Limits established by ASTM 
B-62, pressure Class 125 


 


PIPE AND FITTINGS  


ITEM SIZE THICKNESS STANDARD MATERIAL SPECIFICATION  


Pipe  ½” and larger Schedule 160 ANSI B36.10 ASTM A-106 Gr. B or  ASTM A-53 Gr. B 


½” – 2” Socket weld 150 lb. raised face flange, ASTM A-181, Gr. I 
Flanges 


2 ½” and larger 


Bore to match 
pipe diam. 


ANSI B16.5 
Weld neck 150 lb. raised face flange, ASTM A-181, Gr. I 


Threaded 
Fittings 


½” – 2” 250 lb. ANSI B16.4 Screwed, Cast Iron, ASTM A-126 Class B 


Weld Fittings 2 ½” and larger 
Wall thickness 
to match pipe 


ANSI B16.9 Butt weld, steel, ASTM A-234 WPB 


Unions ½”-2” 300 lb. ANSI B16.3 Screwed, malleable iron ASTM A-197 


VALVES 


TYPE  USE  SIZE  STANDARD SPECIFICATION  


½” – 2”  
Screwed end with bronze ASTM B-62  body, bonnet, and 
disc holder. PTFE composite disc and copper silicon steel 
stem Stockham Fig B-13T or MIT approved equal 


Gate Block/ Isolation  


2 ½”- 24” ANSI B16.34 
Cast iron  ASTM A-126 Class B, 125 lb, bolted bonnet,  
OS&Y, bronze trim, flanged ends, Crane Fig. 465 ½ or MIT 
approved equal  


½” – 2”  
Screwed end with bronze ASTM B-62  body, bonnet, and 
disc holder. PTFE composite disc and copper silicon steel 
stem similar to Stockham Fig B-16 or MIT approved equal 


Globe  Throttling 
2 ½” and 


larger 
ANSI B16.34 


Cast iron  ASTM A-126 Class B, 125 lb, bolted bonnet, 
OS&Y, bronze trim. flanged ends, Crane Fig. 351 or MIT 
approved equal 


½” – 2” 
Screwed end with bronze ASTM B-62  body, and bronze or 
brass disc holder. PTFE composite similar to Stockham Fig 
B-320TY or MIT approved equal Check/  


Swing Type  
Prevent Reverse 


Flow 
2 ½” and 


larger 


ANSI B16.34 
Cast iron  ASTM A-126 Class B, 125 lb, bolted cap, bronze 
trim. flanged ends, Crane Fig. 373 or MIT approved equal 


Traps  All  Cast steel or forged steel, 150 lb. bucket type 


BOLTING AND GASKETS 


Bolting: 
Studs: ASTM A-193, Square or hex 


head, 2A threads 
Hex Nuts: Heavy hex, ASTM A-194, ANSI B18, 2B threads 


Gaskets 
1/16”  Anchor Packing 443A, Flexitallic, Remantite, or Garlock Blueguard, 150 lb. ring for steel to steel, 
full face for flat flange 


NOTES:  1. Use flanges for equipment connections 2 ½” and larger 
2. All welds shall comply with the requirements of B31.1 
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APPENDIX D:   PIPE CLASS 150 AND 150C (MEDIUM 


PRESSURE STEAM AND CONDENSATE) 
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Pipe Class:                                  150 
 


Material:                             


Carbon Steel 
 


Primary ANSI Class:                   150 Primary Material Use:       Medium 
Pressure Steam 


 Date:                        Dec, 2016 


Temperature, 
°F 


100 200 300 400 500 600  
Corrosion 
Allowance 
0.05 inch 


Service 
Limits 


Pressure, psig 285 260 230 200 170 140   


PIPE AND FITTINGS  


ITEM SIZE THICKNESS STANDARD MATERIAL SPECIFICATION 


½” – 2” Schedule 80 ASTM A-106 Gr. B or  ASTM A-53 Gr. B 
Pipe 2 ½” and 


larger 
Schedule 40 or std. 


wall 


ANSI B36.10 
ASTM A-106 Gr. B or  ASTM A-53 Gr. B 


½” – 2” 
Socket weld 150 lb. raised face flange, ASTM A-181, Gr. 
I 


Flanges 
2 ½” and 


larger 


Bore to match pipe 
diam. 


ANSI B16.5 
Weld neck 150 lb. raised face flange, ASTM A-181, Gr. I 


½” – 2” 3,000 lb. ANSI B16.11 Socket welded forged carbon steel, ASTM A-105, Gr. II 


Fittings 2 ½” and 
larger 


Standard 
 


ANSI B16.9 
 


Carbon steel, standard butt weld ASTM A-234 WPB 


½”-2” 3,000 lb. ANSI B16.11 
Socket welded forged carbon steel, ASTM A-105, Gr. II, 
ground joint 


Unions 
2 ½” and 


larger 
See Note 1 ANSI B16.5  


VALVES 


TYPE  USE  SIZE  STANDARD SPECIFICATION  


½” – 2”  
Forged carbon steel ASTM A-105, bolted bonnet, OS&Y, 
stainless steel trim, socket welded ends ANSI Class 800. 
Velan 2054B or MIT approved equal. 


Gate 
Block/ 


Isolation  
2 ½” and larger ANSI B16.34 


Cast carbon steel ASTM A-216 Gr. WCB, bolted bonnet, 
OS&Y, stainless steel trim, butt welded ends, ANSI 
Class 150. Velan API 600, Crane Fig. 47 ½ , or MIT 
approved equal. 


½” – 2”  
Forged carbon steel ASTM A-105, bolted bonnet, OS&Y, 
stainless steel trim, socket welded ends, ANSI Class 
800.  Velan 2074B or MIT approved equal. 


Globe  Throttling 


2 ½” and larger ANSI B16.34 


Cast carbon steel ASTM A-216 Gr. WCB, bolted bonnet, 
OS&Y, stainless steel trim, butt welded ends, ANSI 
Class 150.  Velan API 600, Crane Fig. 143 ½ , or MIT 
approved equal. 


½” – 2” 
Forged carbon steel ASTM A-105, bolted bonnet, OS&Y, 
stainless steel trim, socket welded ends, ANSI Class 
800.. Velan 114B or MIT approved equal. Check/  


Swing 
Type  


Prevent 
Reverse 


Flow 
2 ½” and larger 


ANSI B16.34 Cast carbon steel ASTM A-216 Gr. WCB, bolted bonnet, 
OS&Y, stainless steel trim, butt welded ends, ANSI 
Class 150.  Velan API 600, Crane Fig. 147 ½ , or MIT 
approved equal. 


Traps  All  Cast steel or forged steel, 300 lb. bucket type 
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BOLTING AND GASKETS 


Bolting: Studs: ASTM A-193, Grade B7, heavy hex 
Hex Nuts: ASTM A-194, Class 2H, 


heavy hex 


Cap 
Screws: 
ASTM A-
325 


Gaskets 
1/16”  Anchor Packing 443A, Flexitallic, Remantite, or 
Garlock Blueguard, 300 lb. for steel on steel, full face 


for flat flange 
  


NOTES:  
1. Use flanges for equipment connections 2 ½” and larger 
2. All welds shall comply with the requirements of B31.1 
3. Valve packing for 150 class and 800 class steam service valves shall be non-hardening 


PTFE impregnated packing yarn similar to Chesterton style 1724. 
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Pipe Class:                             150C 
 


Material:                              Carbon Steel 
 


Primary ANSI Class:              150 Primary Material Use:        Medium Pressure Condensate 
 Date:                                    Dec, 2016 


Temperature, 
°F 


100 200 300 400 500 600  
Corrosion Allowance 


0.05 inch Service 
Limits 


Pressure, psig 285 260 230 200 170 140   


PIPE AND FITTINGS  


ITEM SIZE THICKNESS STANDARD MATERIAL SPECIFICATION 


 
1/2” and 


larger 
Schedule 160 ANSI B36.10 ASTM A-106 Gr. B or  ASTM A-53 Gr. B 


½” – 2” Socket weld 150 lb. raised face flange, ASTM A-181, Gr. I 
Flanges 2 ½” and 


larger 


Bore to match 
pipe diam. 


ANSI B16.5 
Weld neck 150 lb. raised face flange, ASTM A-181, Gr. I 


½” – 2” 3,000 lb. ANSI B16.11 Socket welded forged CS steel, ASTM A-105, Gr. II 


Fittings 2 ½” and 
larger 


Wall thickness 
to match pipe 


 
ANSI B16.9 


 
Carbon steel, standard butt weld ASTM A-234 WPB 


½”-2” 3,000 lb. ANSI B16.11 
Socket welded forged carbon steel, ASTM A-105, Gr. II, 
ground joint 


Unions 
2 ½” and 


larger 
See Note 1 ANSI B16.5  


VALVES 


TYPE  USE  SIZE  STANDARD SPECIFICATION  


½” – 2”  
Forged carbon steel ASTM A-105, bolted bonnet, OS&Y, 
stainless steel trim, socket welded ends ANSI Class 800. 
Velan 2054B or MIT approved equal. 


Gate 
Block/Isola


tion  
2 ½” and larger ANSI B16.34 


Cast carbon steel ASTM A-216 Gr. WCB, bolted bonnet, 
OS&Y, stainless steel trim, butt welded ends, ANSI Class 
150. Velan API 600, Crane Fig. 47 ½ , or MIT approved 
equal. 


½” – 2”  
Forged carbon steel ASTM A-105, bolted bonnet, OS&Y, 
stainless steel trim, socket welded ends, ANSI Class 800.  
Velan 2074B or MIT approved equal. 


Globe  Throttling 


2 ½” and larger ANSI B16.34 


Cast carbon steel ASTM A-216 Gr. WCB, bolted bonnet, 
OS&Y, stainless steel trim, butt welded ends, ANSI Class 
150.  Velan API 600, Crane Fig. 143 ½ , or MIT approved 
equal. 


½” – 2” 
Forged carbon steel ASTM A-105, bolted bonnet, OS&Y, 
stainless steel trim, socket welded ends, ANSI Class 800.. 
Velan 114B or MIT approved equal. 


Check/  
Swing Type  


Prevent 
Reverse 


Flow 
2 ½” and larger 


ANSI B16.34 Cast carbon steel ASTM A-216 Gr. WCB, bolted bonnet, 
OS&Y, stainless steel trim, butt welded ends, ANSI Class 
150.  Velan API 600, Crane Fig. 147 ½ , or MIT approved 
equal. 


Traps  All  Cast steel or forged steel, 300 lb. bucket type 
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BOLTING AND GASKETS 


Bolting: 
Studs: ASTM A-193, Grade B7, heavy 


hex 


Hex Nuts: ASTM 
A-194, Class 2H, 


heavy hex 
Cap Screws: ASTM A-325 


Gaskets 
1/16”  Anchor Packing 443A, Flexitallic, Remantite, or Garlock Blueguard, 300 lb. for steel on steel, full 
face for flat flange 


NOTES:  
1. Use flanges for equipment connections 2 ½” and larger 
2. All welds shall comply with the requirements of B31.1 
3. Valve packing for 150 class and 800 class steam condensate service valves shall be non-


hardening PTFE impregnated packing yarn similar to Chesterton style 1724. 
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APPENDIX E:   PIPE CLASS 300 AND 300C (HIGH 


PRESSURE STEAM AND CONDENSATE) 
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Pipe Class:                             300 
 


Material:                              Carbon Steel 
 


Primary ANSI Class:              300 Primary Material Use:        High Pressure Campus Steam 


 Date:                                    Dec, 2016 
Temperature, 


°F 
100 200 300 400 500 600  


Corrosion Allowance 
0.05 inch Service 


Limits 
Pressure, psig 740 675 655 635 600 550   


PIPE AND FITTINGS  


ITEM SIZE THICKNE
SS STANDARD MATERIAL SPECIFICATION  


½” – 2” 
Schedule 


80 
ASTM A-106 Gr. B or  ASTM A-53 Gr. B 


Pipe 
2 ½” and 


larger 
Schedule 


40 


ANSI B36.10 
ASTM A-106 Gr. B or  ASTM A-53 Gr. B 


½” – 2” Socket weld 300 lb. raised face flange, ASTM A-105, Gr. II 
Flanges 2 ½” and 


larger 


Bore to 
match pipe 


diam. 
ANSI B16.5 


Weld neck 300 lb. raised face flange, ASTM A-105, Gr. II 


½” – 2” 3,000 lb. ANSI B16.11 Socket welded forged carbon steel, ASTM A-105, Gr. II 


Fittings 2 ½” and 
larger 


Wall 
thickness 
to match 


pipe 


 
ANSI B16.9 


 
Butt weld seamless ASTM A-234 WPB 


VALVES 


TYPE  USE  SIZE  STANDARD SPECIFICATION  


½” – 2”  
Forged carbon steel ASTM A-105, bolted bonnet, OS&Y, 
stainless steel trim, socket welded ends, ANSI Class 800.  Velan 
2054B, or MIT approved equal. 
Cast carbon steel ASTM A-216 Gr. WCB, bolted bonnet, OS&Y, 
stainless steel trim, butt welded ends. ANSI Class 300. Velan API 
600, Crane Fig. 33 ½ , or MIT approved equal.  Gate 


Block/Isola
tion  


2 ½” and 
larger 


ANSI B16.34 For valves located at the service branch to the building, division 
valves on the campus steam loop, or the individual feed valve to 
any pressure reducing station, use Adams Class 300 rotary tight 
shut-off valve, MAK type, with manual gear operator or MIT 
approved equal. 


½” – 2”  
Forged carbon steel ASTM A-105, bolted bonnet, OS&Y, 
stainless steel trim, socket welded ends, ANSI Class 800.  Velan 
2074B or MIT approved equal. 


Globe  Throttling 
2 ½” and 


larger 
ANSI B16.34 


Cast carbon steel ASTM A-216 Gr. WCB, bolted bonnet, OS&Y, 
stainless steel trim, butt welded ends, ANSI Class 300.  Velan 
API 600, Crane Fig. 151 ½ , or MIT approved equal. 


½” – 2” 
Forged carbon steel ASTM A-105, bolted bonnet, OS&Y, 
stainless steel trim, socket welded ends, ANSI Class 800. Velan 
114B or MIT approved equal. Check/  


Swing Type  


Prevent 
Reverse 


Flow 2 ½” and 
larger 


ANSI B16.34 
Cast carbon steel ASTM A-216 Gr. WCB, bolted bonnet, OS&Y, 
stainless steel trim, butt welded ends, ANSI Class 300.  Velan 
API 600, Crane Fig. 159 ½ or MIT approved equal. 


Traps  All  Cast steel or forged steel, 300 lb. bucket type 
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BOLTING AND GASKETS 


Bolting: 
Studs: ASTM A-193, Grade B7, heavy 


hex 


Hex Nuts: 
ASTM A-194, 


Class 2H, 
heavy hex 


Cap Screws: ASTM A-325 


Gaskets 
1/16”  Anchor Packing 443A, Flexitallic, Remantite, or Garlock Blueguard, 300 lb. for steel on steel, full 
face for flat flange 


NOTES:  
7. All welds shall comply with the requirements of B31.1 
8. Valve packing for 300 class and 800 class steam service valves shall be non-hardening 


PTFE impregnated packing yarn similar to Chesterton style 1724. 
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Pipe Class:                             300C 
 


Material:                              Carbon Steel 
 


Primary ANSI Class:              300 Primary Material Use:        High Pressure Campus 
Condensate 


 Date:                                    Dec, 2016 
Temperature, 


°F 
100 200 300 400 500 600  


Corrosion Allowance 
0.05 inch Service 


Limits 
Pressure, psig 740 675 655 635 600 550   


PIPE AND FITTINGS  


ITEM SIZE THICKNESS STANDARD MATERIAL SPECIFICATION  


Pipe 
½” and 
larger 


Schedule 
XXS 


ANSI B36.10 ASTM A-106 Gr. B or  ASTM A-53 Gr. B 


½” – 2” Socket weld 300 lb. raised face flange, ASTM A-105, Gr. II 
Flanges 2 ½” and 


larger 


Bore to 
match pipe 


diam. 
ANSI B16.5 


Weld neck 300 lb. raised face flange, ASTM A-105, Gr. II 


½” – 2” 3,000 lb. ANSI B16.11 Socket welded forged carbon steel, ASTM A-105, Gr. II 


Fittings 2 ½” and 
larger 


Wall 
thickness to 
match pipe 


 
ANSI B16.9 


 
Butt weld seamless ASTM A-234 WPB 


VALVES 


TYPE  USE  SIZE  STANDARD SPECIFICATION  


½” – 2”  
Forged carbon steel ASTM A-105, bolted bonnet, OS&Y, 
stainless steel trim, socket welded ends, ANSI Class 800.  Velan 
2054B Class 800 or MIT approved equal. 


Gate 
Block/ 


Isolation  
2 ½” and 


larger 
ANSI B16.34 


Cast carbon steel ASTM A-216 Gr. WCB, bolted bonnet, OS&Y, 
stainless steel trim, butt welded ends. ANSI Class 300. Velan 
API 600, Crane Fig. 33 ½ , or MIT approved equal. 


½” – 2”  
Forged carbon steel ASTM A-105, bolted bonnet, OS&Y, 
stainless steel trim, socket welded ends, ANSI Class 800.  Velan 
2074B or MIT approved equal. 


Globe  Throttling 
2 ½” and 


larger 
ANSI B16.34 


Cast carbon steel ASTM A-216 Gr. WCB, bolted bonnet, OS&Y, 
stainless steel trim, butt welded ends, ANSI Class 300.  Velan 
API 600, Crane Fig. 151 ½ , or MIT approved equal. 


½” – 2” 
Forged carbon steel ASTM A-105, bolted bonnet, OS&Y, 
stainless steel trim, socket welded ends, ANSI Class 800. Velan 
114B or MIT approved equal. Check/  


Swing Type  


Prevent 
Reverse 


Flow 2 ½” and 
larger 


ANSI B16.34 
Cast carbon steel ASTM A-216 Gr. WCB, bolted bonnet, OS&Y, 
stainless steel trim, butt welded ends, ANSI Class 300.  Velan 
API 600, Crane Fig. 159 ½ or MIT approved equal. 


Traps  All  Cast steel or forged steel, 300 lb. bucket type 


BOLTING AND GASKETS 


Bolting: 
Studs: ASTM A-193, Grade B7, heavy 


hex 


Hex Nuts: ASTM 
A-194, Class 2H, 


heavy hex 
Cap Screws: ASTM A-325 


Gaskets 
1/16”  Anchor Packing 443A, Flexitallic, Remantite, or Garlock Blueguard, 300 lb. for steel on steel, full 
face for flat flange 


NOTES:  
1. All welds shall comply with the requirements of B31.1 
2. Valve packing for 300 class and 800 class steam condensate service valves shall be 


non-hardening PTFE impregnated packing yarn similar to Chesterton style 1724. 
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APPENDIX F:   PIPE CLASS 150F (FUEL OIL) 
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Pipe Class:                             150F 
 


Material:                              Carbon Steel 
 


Primary ANSI Class:                   150 Primary Material Use:          Fuel Oil 


 Date:                                      Sept, 2016 
Temperature, 


°F 
150 200 250 300 350 406  


Corrosion Allowance 
0.05 inch Service 


Limits 
Pressure, psig 225 210 195 180 165 150   


PIPE AND FITTINGS  


ITEM SIZE THICKNESS STANDARD MATERIAL SPECIFICATION  


½” – 2” Schedule 80 ASTM A-106 Gr. B or  ASTM A-53 Gr. B 
Pipe 


2 ½” and larger 
Schedule 40 or std. 


wall 


ANSI 
B36.10 ASTM A-106 Gr. B or  ASTM A-53 Gr. B 


½” – 2” 
Socket weld 150 lb. raised face flange, ASTM A-
181, Gr. I 


Flanges 
2 ½” and larger 


Bore to match pipe 
diam. 


ANSI B16.5 
Weld neck 150 lb. raised face flange, ASTM A-181, 
Gr. I or A-105 Gr I 


½” – 2” 150 lb. ANSI B16.3 Malleable iron, screwed ASTM A-197 


Fittings 
2 ½” and larger 


Wall thickness to 
match pipe 


 
ANSI B16.9 


 
Carbon steel, standard butt weld ASTM A-234 WPA 


Unions ½”-2” 300 lb. ANSI B16.3 Malleable iron, screwed ASTM A-197 


VALVES 


TYPE  USE  SIZE  STANDARD SPECIFICATION  


½” – 2”  
Screwed end, rising stem with bronze ASTM B-62  
body, bonnet, and disc. Crane 431 UB or MIT 
approved equal 


Gate Block/Isolation  


2 ½” and larger 
ANSI 


B16.34 


Cast carbon steel ASTM A-216 Gr. WCB, 150 lb. 
ANSI rating, bolted bonnet, OS&Y, stainless steel 
trim, butt welded ends. Crane Fig. 47 ½, or MIT 
approved equal. 


½” – 2”  
Screwed end, rising stem with bronze ASTM B-62  
body, bonnet, and disc. Crane 7TF or MIT approved 
equal 


Globe  Throttling 


2 ½” and larger 
ANSI 


B16.34 


Cast carbon steel ASTM A-216 Gr. WCB, 150 lb. 
ANSI rating, bolted bonnet, OS&Y, stainless steel 
trim, butt welded ends. Crane Fig. 143 ½, or MIT 
approved equal. 


½” – 2” 
Screwed end, with bronze ASTM B-62  body, and 
disc. Crane 137 or MIT approved equal 


Check/  
Swing Type  


Prevent 
Reverse Flow 


2 ½” and larger 


ANSI 
B16.34 


Cast carbon steel ASTM A-216 Gr. WCB, 150 lb. 
ANSI rating, bolted bonnet, OS&Y, stainless steel 
trim, butt welded ends. Crane Fig. 147 ½, or MIT 
approved equal. 


BOLTING AND GASKETS 


Bolting: 
Studs: ASTM A-307, square or hex 


head, 2A threads 
Nuts :heavy hex,  ASTM A-194 or A-307, ANSI B18, 2B 
threads 


Gaskets 1/16”  Anchor Packing 445, Flexitallic, Remantite, or Garlock Blueguard 


NOTES:  1. All welds shall comply with the requirements of B31.1 
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APPENDIX G:   STRAINER TABLE 


 


CLASS SIZE SPECIFICATION 


 
½”-2” 


Cast bronze body 125# rating, threaded ends, Y-type with 20 mesh (maximum) 
stainless steel screen openings, Mueller Steam Specialty #351M 


 
 


125 CHW-C, 125 HHW-C 
125 CHW-S, 125 CHW-S 


 
2 ½” to 4” 


Cast bronze body 125# rating, threaded ends, Y-type with 1/16 inch (maximum) 
stainless steel screen openings, Mueller Steam Specialty #351M 


 
125 CHW-C, 125 HHW-C 


 


 
3” and 4” 


Cast bronze body 125# rating, flanged ends, Y-type with 1/32 inch (maximum) 
stainless steel screen openings, Mueller Steam Specialty #851M. 


4” Cast iron body 125# rating, flanged ends, Y-type with 1/16 inch (maximum) 
stainless steel screen openings, Mueller Steam Specialty #758 


 


125 CHW-S, 125 HHW-S 


 
5” and up Cast iron body 125# rating, flanged ends, Y-type with 1/8 inch (maximum) 


stainless steel screen openings, Mueller Steam Specialty #758 


300 and 300C ½” -2” 


 


Cast steel body 600# rating, socket weld ends, Y-type with 1/32 inch (maximum) 
stainless steel screen openings, Mueller Steam Specialty #582 


 
2 1/2”- 4” 


Cast steel body 300# rating, butt weld ends, Y-type with 1/32 inch (maximum) 
stainless steel screen openings, Mueller Steam Specialty #782-WE 


 
 


300  
5”-12” 


Cast steel body 300# rating, butt weld ends, Y-type with 3/64 inch (maximum) 
stainless steel screen openings, Mueller Steam Specialty #782-WE 


 
2 1/2”- 4” 


Cast steel body 300# rating, flanged ends, Y-type with 1/32 inch (maximum) 
stainless steel screen openings, Mueller Steam Specialty #782 


 
 


300C  
5”-12” 


Cast steel body 300# rating, flanged ends, Y-type with 3/64 inch (maximum) 
stainless steel screen openings, Mueller Steam Specialty #782 


 
150 and 150C 


 
½” -2” 


 


Cast steel body 600# rating, socket weld ends, Y-type with 1/32 inch (maximum) 
stainless steel screen openings, Mueller Steam Specialty #582 


 
2 1/2”- 4” 


Cast steel body 150# rating, butt weld ends, Y-type with 3/64 inch (maximum) 
stainless steel screen openings, Mueller Steam Specialty #781-WE 


 
 


150  
5”-12” 


Cast steel body 150# rating, butt weld ends, Y-type with 1/16 inch (maximum) 
stainless steel screen openings, Mueller Steam Specialty #781-WE 


 
2 1/2”- 4” 


Cast steel body 150# rating, flanged ends, Y-type with 3/64 inch (maximum) 
stainless steel screen openings, Mueller Steam Specialty #781 


 
 


150C  
5”-12” 


Cast steel body 150# rating, flanged ends, Y-type with 1/16 inch (maximum) 
stainless steel screen openings, Mueller Steam Specialty #781 


 
½” -2” 


 


Cast bronze body 125# rating, threaded ends, Y-type with 1/32 inch (maximum) 
stainless steel screen openings, Mueller Steam Specialty #351 


 
 


150L and 125C 
 


2 ½ -10” 
Cast iron body 125# rating, flanged ends, Y-type with 3/64 inch (maximum) 


stainless steel screen openings, Mueller Steam Specialty #758 
 


½” -2” 
 


Cast bronze body 125# rating, threaded ends, Y-type with 1/32 inch (maximum) 
stainless steel screen openings, Mueller Steam Specialty #351 


 
 


150F 
Note: Strainers may need 


to exceed line size for 
acceptable pressure drop 


 
2 ½ -10” 


Cast iron body 125# rating, flanged ends, Y-type with 3/64 inch (maximum) 
stainless steel screen openings, Mueller Steam Specialty #758 
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APPENDIX H:   STEAM PRV DETAIL 


 
END OF DOCUMENT 
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1.  INTRODUCTION TO INTEGRATED AUTOMATION AT 


MIT 


1.1 Goal of this Document 


To provide guidance and insight into MIT’s minimum standards and recommended best practices for 
Integrated Automation of Building Management Systems (BMS) design and implementation. 


1. This document shall be used by MEP design consultants to supplement their traditional BMS 
specification.  It is imperative that certain aspects of this document are incorporated into a 
traditional specification produced by MEP design consultants. 


2. This document shall be used by BMS contractors to tailor their work to meet the expectations of 
MIT. During the design phase and RFP process, enough detail is given to price MIT specific 
alarm strategies, reports, and graphics development, but often certain nuances inherent in a BMS 
are not defined well enough to execute these tasks.  This document will define those nuances and 
ultimately provide MIT with a finished product that meets our expectations.   


1.2 Current Challenges or Questions this Document Will Address 


1. Which BMS shall be used for new construction, retrofit, or buildings with mixed BMS platforms. 
2. Expectations for A/E design firms when designing a BMS at MIT: 


a. Drawing requirements. 
b. Points list. 
c. Sequences of Operation. 
d. Scope matrix for use by Construction Manager. 
e. Coordination completeness. 


3. Expectations for BMS contractors when implementing a BMS at MIT: 


a. Hardware design. 
b. Network design. 
c. Software design. 
d. Installation. 
e. Commissioning including: 


1) Installation verification. 
2) Start-up testing. 
3) Operational verification including: 


a) System tests. 
b) Integrated system tests. 
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4. Expectations for Commissioning Authority (CxA) when testing a BMS at MIT: 


a. Pre-requisites from BMS contractors. 


1.3 Brief History of Building Management Systems at MIT 


1. In the 1980s as the MIT campus transitioned from pneumatic receiver/controllers to DDC, the 
primary BMS product was Carrier Comfort Network (CCN).  This product was installed as an 
overlay of the local pneumatic controls in approximately 50+ buildings. The software platform 
was phased out between 2017 and 2019 in one of two ways: 


a. CCN hardware still exists in 24 buildings on campus with the software platform migrated 
to the ALC WebCTRL platform. 


b. CCN hardware and software was replaced by one of the Schneider Electric platforms 
depending upon the building. 


2. In the early 1990s, Andover Controls was introduced to the MIT campus as a competitor of CCN.  
The legacy Andover Controls BMS product now known as Schneider Electric Continuum exists 
in 39 buildings.  Schneider Electric Continuum is accessed through hard client workstations 
spread among the campus as well as WebClient interface.  In the future, Continuum will be 
migrated to the EcoStruxure platform. 


3. In 2013, Schneider Electric’s latest BMS product known as EcoStruxure was introduced to the 
MIT campus.  EcoStruxure currently exists in over 49 buildings EcoStruxure can be accessed by 
a web browser interface. 


4. In 2013, Carrier’s BMS product known as iVu was introduced to the MIT campus. iVu has been 
migrated into a newer ALC platform called WebCTRL and currently exists in 28 buildings. 
WebCTRL can be accessed by a web browser interface. 


5. In 2012, Siemens’ BMS product known as APOGEE was introduced to the MIT campus. 
APOGEE currently exists in two buildings. APOGEE is accessed through hard client 
workstations spread among the campus as well as a remote desktop application. 


1.4 Current State of Building Management Systems at MIT 


1. The following BMS platforms are in place (see Appendix A for Building List): 


a. Automated Logic WebCTRL. 
b. Schneider Electric Continuum. 
c. Schneider Electric EcoStruxure. 
d. Siemens Apogee. 


 
2. Pneumatic controls are not permitted to be installed in any equipment replacement, renovation or 


new construction project. Pneumatic controls are an obsolete technology, and MIT has been 
replacing pneumatic controls with BMS systems since the late 1970’s. By 1996 the technology’s 
life cycle cost reached the point where room level BMS control became practical and was 
implemented in the renovation of Buildings 16 and 56. Hundreds of thermostats and relays which 
would require annual calibration to operate with accuracy were eliminated from that project as a 
result. 
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3. Pneumatic controls continue to be available on the marketplace as repair and replacement items 


for existing older buildings. They are not suitable for new installations for the following reasons: 


1) Occupant thermal comfort goals are unobtainable in the long run due to the 
instrument recalibration requirements mentioned above. 


2) Excessive and unnecessary maintenance and energy expense is required to 
maintain tight, clean compressed air systems. 


3) Energy conservation and MIT 2030 carbon reduction goals rely on the 
implementation of relaxed room temperature standards in the unoccupied mode. 
These unoccupied temperature setpoints are unobtainable with pneumatic 
controls. See Section 3.12 “Room Control” for more information. 


4) Feedback from controlled devices and their associated sensors allow for non-
invasive remote repair and maintenance troubleshooting. The data which can be 
harvested and archived from the BMS system can be integrated with analytical 
platforms which identify faulty equipment operation and quantify the benefit of 
corrective actions. Also this data archive can be mined to develop additional 
energy saving and carbon reduction strategies.  


5) AI applications must interface with digital networked systems. Pneumatic 
controls preclude the ability to leverage AI technology to reduce building energy 
consumption and carbon emissions. 


1.5 Future State of Building Management Systems at MIT 


1. CCN hardware and software has been replaced by Schneider Electric or migrated to ALC 
WebCTRL. 


2. Schneider Electric Continuum will eventually be merged into Schneider Electric EcoStruxure. 
3. As of 2020, the implementation plan per building will be as follows: 


a. For complete building new construction acceptable BMS platforms shall be: 


6) Schneider Electric EcoStruxure. 
7) Automated Logic WebCTRL. 


4. For buildings with a single BMS platform requiring additional controls or partial retrofits, the 
incumbent platform shall dictate the future. Refer to the matrix in Appendix A to determine if a 
building has a single platform. The following platforms will be allowed to expand within a 
building that they already have a presence in: 


a. Schneider Electric Continuum. 
b. Schneider Electric EcoStruxure. 
c. Automated Logic WebCTRL. 
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d. Siemens APOGEE. 


5. For buildings with a mix of BMS platforms, requiring additional controls or partial retrofits, the 
incumbent platforms shall dictate the future. Refer to the matrix in Appendix A to determine if a 
building has multiple platforms. The mixed buildings include the following combinations: 


a. Automated Logic WebCTRL / Schneider Electric Continuum: 


1) The following platforms will be allowed to expand within these buildings 
depending upon air or water source: 


a) Automated Logic WebCTRL. 
b) Schneider Electric Continuum. 


b. Automated Logic WebCTRL / Schneider Electric EcoStruxure: 


1) The following platforms will be allowed to expand within these buildings 
depending upon air or water source: 


a) Automated Logic WebCTRL. 
b) Schneider Electric EcoStruxure. 


c. Schneider Electric Continuum / Schneider Electric EcoStruxure: 


1) The following platforms will be allowed to expand within these buildings 
depending upon air or water source: 


a) Schneider Electric EcoStruxure. 
b) Schneider Electric Continuum. 


2.  MIT’S EXPECTATIONS OF MEP DESIGN 


CONSULTANTS  


2.1 BMS Design Requirements 


MIT expects MEP design consultants to include the following in BMS designs: 


1. BMS specification. 
2. Network riser diagram clearly distinguishing MIT Information Systems and Technology (IS&T) 


scope from BMS. 
3. P&ID type instrumentation drawings for each typical system requiring control 
4. Points list for each typical system (when not clear from the P&ID drawing) 
5. Points list for miscellaneous systems (plumbing, electrical, lab monitoring) 
6. I/O list to be mapped to the BMS from software interfaces 
7. Sequence of operations for each typical system requiring control incorporating alarms and long-
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term trending requirements either in separate specification form or on the control diagrams listed. 
8. Metering one-line diagram outlining scope delineation. 
9. Incorporation of MIT standards into BMS design. The above items listed must reflect an 


understanding of the MIT BMS standards. 
10. Items involving requiring multiple trades are recommended to be addressed in a detailed scope 


matrix that clearly delineates each piece of work that could be handled by a different contractor. 
(Examples include: installation, and implementation of fire/smoke dampers, power wiring).  


 
A sample of the expectation is shown below: 
 


 
Description 


 
Furnish 


 
Install 


 
Control 


Control 
Wiring 


Power 
Wiring 


Air Flow Stations & 
Transmitters 


BMS Mechanical BMS BMS BMS 


Combination Fire/Smoke 
Damper & Actuators 


Mechanical Mechanical Fire 
Alarm 


Electrical Electrical 


Control Dampers BMS Mechanical N/A N/A N/A 
Control Damper Actuators BMS BMS BMS BMS BMS 


11. Where a building is “locked in” by a certain BMS contractor it is expected that the MEP design 
consultant work closely with the BMS contractor in the design stages to ensure that design meets 
MIT expectations.  


2.2 Design Review Milestones 


MIT expects that the following BMS deliverables will be ready for initial review at the design phase 
listed or sooner.  The deliverables are expected to mature with each phase.     


1. Schematic Design Phase 
a. Identification of BMS vendor(s). 


2. Design Development Phase 
a. Network Architecture. 
b. Control Schematics. 
c. Sequence of Operations (with alarming and trending information) 
d. Identification of software interfaces. 
e. BMS Specification. 


3. 90% Construction Documents and Construction Documents Phase 
a. Points list for each typical system (when not clear from the P&ID drawing). 
b. Points list for miscellaneous systems (plumbing, electrical, lab monitoring). 
c. I/O list to be mapped to the BMS from software interfaces. 
d. Metering one-line diagram. 
e. Trade coordination matrix 


4. As-built Documentation (if applicable). 
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2.3 MEP Equipment Naming Standards 


Design drawings should include equipment designations in their schedules and plan views which are 
unique and do not duplicate existing equipment. Coordinate with construction team as required to 
maintain a consistent naming convention following this requirement.  
 
Equipment names should conform to the following three-tier standard: 
 


XXX-YYY-ZZZ whereby: 
 


XXX = scheduled equipment type 
YYY = schedule sub-type 
ZZZ = scheduled unique number of sub-type 


 
Example: the type-2 fan coil unit located in room 101:  FCU-2-25  
 
If a unique number for equipment sub-type is not scheduled, check the floor plan drawings.  If unique 
numbers for equipment sub-types are not on the floor plan drawings, please request such specific 
information to be included on the record set of plans from the MEP design consultant, via the RFI 
process. 
 
Buildings which have no letter prefix assigned in the MIT naming convention (Buildings 1, 2, 3, etc.) will 
be preceded with an “M”.  
 
Note that system, equipment, and number are combined as one text string. 
The following is the standardized list of system, equipment, and other abbreviations: 
 
Air Handling Unit   AHU 
Exhaust Air Handling Unit   EAHU 
Exhaust Fan    EF 
Return Fan    RF 
Pump     PMP 
Air Cooled Condensing Unit  ACCU 
Heat Exchanger    HX 
Heating Converter (shell and tube) CV 
Chilled Water    CHW 
Process Chilled Cooling Water  PCHW 
Hot Water    HW 
Condenser Water   CND 
Domestic Hot Water   DHW 
Domestic Cold Water   DCW 
Supply     S 
Return     R 
Temperature    TEMP 
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Pressure    PRESS 
Flow     FLOW 
 
For example, Domestic Hot Water Return Temperature in Building 2 would be: 
M02_DHWRTEMP 


3.  BUILDING MANAGEMENT SYSTEM DESIGN 


GUIDELINES  


3.1 Building Management Systems Design Guidelines - General 


BMS designs and installations for MIT under this specification shall include the following: 


1. The BMS shall be based on an open implementation of BACnet using ASHRAE 135 exclusively 
as the communications protocol for communication between BMS hardware devices. 


2. The BMS hardware and software shall perform the control sequences as specified and shown in 
the MEP design consultant’s control drawings and sequence of operation. 


3. The engineering workstations must run the standard workstation software developed and tested 
by the manufacturer of the BMS controllers.  No third party front-end workstation software shall 
be acceptable.  Engineering workstations must conform to the B-OWS BACnet device profile. 


4. Web-based users shall have access to all system points and graphic display screens, shall be able 
to receive and acknowledge alarms, and shall be able to control setpoints and other parameters, 
based on their access credentials.  All engineering work, such as trends, reports, that are 
accomplished from the engineering workstation shall be available for viewing through the web 
browser interface.  The web-based interface must conform to the B-OWS BACnet device profile.  
There shall be no need for additional computer based hardware to support the web-user interface. 


5. All BMS controllers shall be connected to an ASHRAE 135 BACnet/IP or MSTP control 
network.   


6. Control sequence logic for a particular system shall reside in that system’s dedicated BMS 
controller.  The hardware in conjunction with the software residing on the controller shall, where 
possible, execute the sequence of operation without relying on the building network. 


7. The BMS shall be designed and installed such that MIT is able to perform repair, replacement, 
upgrades, and expansions of the system without further dependence on the original BMS 
contractor.  BMS implementation documentation, configuration information, configuration tools, 
application programs (with comments explaining program logic), and other software used by the 
BMS shall be licensed to and remain property of MIT. 


8. Exceptions to BACnet compliant requirements will be allowed only when expanding a legacy 
proprietary Continuum BMS within a building. 


9. The BMS shall interface with MIT’s web-based Building Analytics System called KGS 
Clockworks.  The work associated with this interface is not part of the BMS contractor’s scope.  


The following are additional guidelines of how MIT expects certain equipment to work on campus. 
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3.2 Network Level 


1. The BMS shall reside on the protected MIT Ethernet Network also known as the MIT BMS 
VLAN. 


2. The BMS shall be an extension of the campus approved BMS platforms listed above. 
3. The BMS shall be web-based. 
4. The BMS shall be native BACnet (except where proprietary Continuum expansion is required). 
5. The BMS shall be capable of being polled by KGS Clockworks. 
6. The BMS shall be capable of communication with the PI data historian. 
7. The BMS shall be capable of Modbus IP communication. 
8. Workstations and printers for buildings are not generally required. 


3.3 Uninterruptable Power Supply 


1. All network controllers and critical system controllers shall be on UPS power. A critical system 
controller is defined as one that controls: 


a. Chilled Water, Hot Water, & Steam Generation and Distribution. 
b. Air Handlers (Supply AHUs, Make-up Air AHUs, Exhaust AHUs, Energy Recovery 


Units). 
c. Rooftop Units. 
d. Air Distribution for Critical Rooms:  Labs, Vivariums, Executive Offices, IS&T Data 


Rooms. 


2. The UPS strategy can be designed and implemented as a small UPS per controller or one 
standalone UPS dedicated for the critical controls for an entire building. Additionally, a building 
UPS used for other systems may be used for the BMS as well.   


3. The UPS shall be monitored by the BMS for “low battery” and “battery on” status. 
4. Individual UPSs used for controllers shall be similar to APC Model #SUA500PDR-S and 


mounted underneath the controller in an enclosure of similar specifications to the controller 
enclosure. 


3.4 Field Controllers 


1. Field controllers shall be BACnet compliant (except where proprietary Continuum expansion is 
required). 


2. All field controllers must contain all of the I/O and sequence logic for the particular system that 
they serve. For example, it is not acceptable to split an air handling unit between two field 
controllers. 


3. Airflow tracking control for a laboratory or vivarium shall reside on one controller and not rely 
on the network to function.   


4. The hardware in conjunction with the software residing on the controller must execute the 
sequence of operation as specified. Controllers that contain “canned” uneditable programs that do 
not meet the sequence of operations will not be acceptable. 


5. The hardware in conjunction with the software residing on the controller shall, where possible, 
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execute the sequence of operation without relying on the building network. 
6. IP based field controllers that control major HVAC equipment (Air Handlers, Heating and 


Cooling Equipment) shall be acceptable.  


3.5 BMS Controller Enclosures 


1. Control enclosures shall be as follows: 


a. Single keyed locking twistable knob(s). 
b. Ratings: 


1) Enclosures located outside: NEMA Type 4X. 
2) Mechanical and Electrical Rooms: NEMA Type 1. 
3) Other Locations: NEMA Type 1. 


3.6 Field Devices 


1. Control Valves: 


a. Chilled water and hot water control valves for air handling unit applications and terminal 
unit applications shall be pressure-independent: 


1) Valves 2 inch and smaller: Pressure independent characterized ball valve, 400# 
WOG, bronze body, stainless ball and stem, pressure and temperature ports, 
reinforced PTFE seats & seals, screwed ends, 250°F rating, 200 psig close-off 
pressure, and a maximum differential pressure rating of not less than 50 psig. 


a) Acceptable Manufacturers: Belimo or MIT Approved Equal (prior to 
bid). 


2) Valves 2-1/2 inch and larger: Pressure independent ball valves. The valve body 
shall be of cast iron and rated for 150 PSI working pressure. Internal parts shall 
be of stainless steel.  


a) Acceptable Manufacturers: Belimo or MIT Approved Equal (prior to 
bid). 


b. Steam control valves shall be characterized control valves including: 


1) Valves 2 inch and smaller: Characterized ball valve, 400# WOG, bronze body, 
stainless ball and stem, pressure and temperature ports, reinforced PTFE seats 
and seals, screwed ends, 250°F rating, close-off pressure rating of 150% of total 
system head pressure, and a maximum differential pressure rating of not less than 
50 psig. 


a) Acceptable Manufacturers: Schneider Electric, Belimo. 
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2) Valves 2-1/2 inch and larger: Characterized ball valve, the valve body shall be of 
cast iron and rated for 150 PSI working pressure. Internal parts shall be of 
stainless steel. 


a) Acceptable Manufacturers: Belimo or MIT Approved Equal (prior to 
bid). 


c. Two-way modulating valves used for liquids and steam shall have an equal percentage 
flow characteristic that yields a linear heat output. 


d. Automated two-position isolation valves for CHW and HW (above 6” line size) shall be 
butterfly type as follows: 


1) Threaded lug type suitable for dead-end service to the fully-closed position, with 
carbon-steel bodies and non-corrosive discs, stainless steel shafts supported by 
bearings, and EPDM seats suitable for temperatures from -20°F to plus 250°F.  


2) Valve assembly including actuator and limit switches, if required, shall be 
assembled by the valve manufacturer. 


3) Acceptable Manufactures: Bray, Belimo, or MIT Approved Equal (prior to bid). 


e. Valve Actuators: 


1) Valve actuators shall be electric and integrated with the valve body. 
2) Valve actuators shall provide shutoff pressures and torques as required. 
3) Valve actuators for major equipment and laboratory and vivarium applications 


shall be spring return. 
4) Valve actuators for terminal unit control (with the exception of laboratory and 


vivarium applications) shall be non-spring return.  
5) Valve actuators shall be fail open (FO) or fail closed (FC) as shown.  
6) Valve actuators shall have an electronic cut off or other means to provide burnout 


protection if stalled. 
7) Valve actuators shall have a visible position indicator.  
8) Valve actuators for major equipment shall provide position feedback to the BMS 


controller.  
9) Valve actuators shall smoothly open or close the devices to which they are 


applied.  
10) Valve actuators shall have a full stroke response time in both directions of 90 


seconds or less at rated load 
11) Valve actuators located outside shall be provided with internal heaters. 
12) Tri-state actuation is not acceptable. 


2. Control Dampers: 


a. Opposed or parallel blade type that at a minimum match the materials of construction of 
the associated ductwork. 


b. See Division 23 for additional damper requirements. 
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c. Damper actuators: 


1) Damper actuators shall be electric and integrated with the valve body. 
2) Damper actuators shall provide shall provide the torque necessary per damper 


manufacturer's instructions to modulate the dampers smoothly over their full 
range of operation. 


3) Damper actuators shall be spring return. 
4) Damper actuators shall be fail open (FO) or fail closed (FC) as shown.  
5) Damper actuators shall have an electronic cut off or other means to provide 


burnout protection if stalled. 
6) Damper actuators shall have a visible position indicator.  
7) Damper actuators shall be capable of providing position feedback to the BMS 


controller.  
8) Damper actuators shall smoothly open or close the devices to which they are 


applied.  
9) Damper actuators shall have a full stroke response time in both directions of 90 


seconds or less at rated load.  
10) Damper actuators located outside shall be provided with a weather shield. 
11) Tri-state actuation is not acceptable. 
12) Fail last position is not acceptable. 
13) Acceptable Manufacturers: Schneider Electric, Belimo, or MIT Approved Equal 


(prior to bid). 


3. Temperature Sensors:  


a. All temperature sensors shall be thermistors. 
b. Sensors shall be accurate to +/- 0.5°F for space applications and +/- 1.0°F for duct and 


pipe applications. 
c. Where local room level manual overrides are required, the sensor housing shall feature 


both a setpoint adjustment and a push button for selecting after hours operation.  
d. Where local displays are required, the sensor shall incorporate an LED or LCD display 


for viewing the temperature, setpoint, and other operator selectable parameters. If the 
setpoint adjustment is integral to the LED or LCD display, the BMS contractor should 
align the high and low limits from the front end workstation so that they are in 
synchronization with the BMS software.   


e. Averaging Sensors shall be sized to ensure sensing element has a minimum length equal 
to 1 foot / 2 square feet of duct cross-sectional area at the installed location. 


f. Outside air temperature shall be measured by the MIT weather station(s). 


4. Relative Humidity Sensors: 


a. Relative humidity sensors shall use thin film capacitive type. The transmitters shall have 
replaceable sensing elements. 


b. Duct mounted relative humidity sensing element shall be encapsulated in potting material 
within a stainless steel probe. 
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c. Relative humidity sensors shall be +/- 3% accurate. 
d. Outside air relative humidity temperature shall be measured by the MIT weather 


station(s). 
e. Veris or equal. 


5. Pressure Sensors: 


a. Pressure sensor range shall be as shown or as required for the application. Pressure sensor 
ranges shall not exceed the high end range shown by more than 50 percent.  


b. Provide remote sensing element(s) whenever operating temperature exceeds the 
transmitter’s maximum allowable temperature. 


c. Air pressure measurements in the range of 0 to 10” w.c. shall be +/- 1% of full scale 
accurate. 


d. Pressure measurements of liquids or gas shall be +/- 1.5% of full scale accurate. 
e. Transmitter shall have provision for zeroing by pushbutton or digital input. 
f. Wet differential pressure sensors/transmitters for water and steam applications shall be 


provided with 3-valve manifold for servicing. If an electronic differential pressure sensor 
is used, there must be isolation valves installed and a take-off for bleeding of the system. 


g. Space differential pressure elements/pick-ups required to measure pressure shall be 
constructed of appropriate material for the space and application and shall be ceiling 
mounting or wall mounted. 


6. Air Flow Stations:   


a. Ebtron Gold Series thermal dispersion type. 


7. Flow Meters: 


a. Liquid and gas flow meters shall adhere to the MIT metering specification. 


8. Current Sensors:  


a. Split-core current sensors shall be used to monitor fan and pump motors. 
b. Measurement of electric feeds shall adhere to the MIT metering specification.  


9. Current Switches:  


a. Split-core current switches shall be used to monitor fan coil units with EC motors. 


10. Floor or Pan Mounted Leak Detectors: 


a. Corrosion and abrasion resistant. 
b. Adjustable height. 
c. Configured for normally open or normally closed as required by the application. 
d. Form C output relay. 
e. Operating temperature range of (-20°F to 120°F). 
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11. Low Limit Temperature Switches (Freezestats): 


a. Automatic reset type. 
b. Minimum element length of 1 foot/square-foot of coverage which shall respond to the 


coldest 12 inch segment. 
c. Field-adjustable setpoint with a range of at least 15°F to 55°F. 
d. Two sets of contacts, with each contact having a rating greater than its connected load. 


Contacts shall open or close upon drop of temperature below setpoint as shown and shall 
remain in this state until reset automatically. 


e. Johnson/Penn, Schneider Electric or MIT approved equal (prior to bid). 


12. Damper Limit Switches: 


a. Limit switch shall be integral to the damper actuator.  


13. Level Switches: 


a. Solid state electronic level sensing probes and SPDT contacts for indication of switch 
point actuation  


b. Measurement probe shall detect rising water in cooling coil condensate drain pan (where 
required). 


c. Probe shall be designed to be installed on drain pan (where required). 


14. Capacitance Level Transmitters: 


a. Radio Frequency (RF) type continuous level probe shall have a 4-20 mA transmitter. 
Output shall be linear to measured level. Probe shall have probe shielding to reject a 
build-up of conductive, sticky or viscous material. Probe length shall match vessel 
dimensions to measure within 6” of bottom. 


b. Include probe brace every 4 feet if probe length exceeds 6 feet and is not installed in 
stilling well. 


c. Supply Voltage: 120 VAC/60 Hz 
d. Output: 2 wire, 4-20 mA DC 
e. Fail Safe: Low Level output on instrument failure 
f. Ambient Temperature Limits: -40°F to 160°F 
g. Minimum Enclosure Rating: NEMA 4 
h. Local Indicator: LCD meter 
i. Transmitter Mounting: Remote 
j. Performance: 


1) Accuracy: ± 2% nominal. 
2) Linearity: ± 1% nominal. 
3) Repeatability: ± 1% nominal. 
4) Response Time: 20 milliseconds. 
5) Ambient Temperature Effect: 2% per 100°F maximum. 
6) Voltage Variation Effect: ± 0.2% maximum per 10 V change. 
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15. CO2 Space Sensors: 


a. Sensor type shall be Non-dispersive infrared (NDIR). 
b. Accuracy: ±30 ppm ±2% of measured value with annual drift of ±10 ppm.  
c. Repeatability: ±20 ppm ±1% of measured value. 
d. Response Time: <60 seconds for 90% step change. 
e. Outputs: Field selectable 4-20mA or 0-5/0-10VDC with SPDT Relay 1A@30VDC. 
f. Power: 12-30 VDC or 24 VAC supply power. 
g. Output range: programmable to 0-2000 or 0-5000 ppm. 
h. Transmitter shall be available in an enclosure for mounting on a standard electrical box.  
i. Transmitter shall have integrated temperature sensor and humidity sensor where 


applicable. 
j. Veris or equal. 


16. CO2 Duct Sensors: 


a. Sensor type shall be Non-dispersive infrared (NDIR). 
b. Accuracy: ±30 ppm ±2% of measured value with annual drift of ±10 ppm.  
c. Repeatability: ±20 ppm ±1% of measured value. 
d. Response Time: <60 seconds for 90% step change. 
e. Outputs: Field selectable 4-20mA or 0-5/0-10VDC with SPDT Relay 1A@30VDC. 
f. Power: 12-30 VDC or 24 VAC supply power. 
g. Output range: programmable to 0-2000 or 0-5000 ppm. 
h. Enclosure shall not require remote pickup tubes and make use of integrated H-beam 


probe to channel air flow to the sensor. 
i. Enclosure lid shall require no screws and make use of snap on features for attachment.  
j. Enclosure shall be made of high impact ABS plastic.  
k. Transmitter shall have integrated temperature sensor and humidity sensor where 


applicable. 
l. Veris or equal. 


17. Gas Monitoring Systems: 


a. The system shall be a complete package with local or remote sensor(s), monitor, alarm 
contacts, local audible/visual alarm, local indication of current measured value for sensor, 
and status indicator lights for power and status of sensor. All status indicators shall be 
mounted on panel faceplate. Where multiple sensors are located in single space, provide 
single monitoring panel which incorporates display for multiple sensors. Units shall have 
adjustable setpoints and self-test diagnostics. Multiple gases can be measured by the 
same master panel. 


1) Gas to be Detected: Carbon Monoxide (CO): 


a) Power Requirements: 120 VAC, 50/60 Hz, 50 VA. 
b) Signal Input: Integral Sensor. 
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c) Signal Output: 4-20 mA DC. 
d) Alarm Relays: 3 Amps, 120 VAC (1 Warning relay and 1 Alarm relay). 
e) Alarm Setpoint: Two field adjustable setpoints for Warning (25 ppm) 


and Alarm (200 ppm). 
f) Range: 0-250 ppm CO. 
g) Sensor: Electrochemical CO Sensor. 
h) Sensor Life: 1 year minimum. 


2) Gas to be Detected: Oxygen (O2): 


a) Power Requirements: 120 VAC, 50/60 Hz, 50 VA. 
b) Signal Input: Integral Sensor. 
c) Signal Output: 4-20 mA DC. 
d) Alarm Relays: 3 Amps, 120 VAC (1 Warning relay and 1 Alarm relay). 
e) Alarm Setpoint: Two field adjustable setpoints for Warning (20%) and 


Alarm (19.5%). 
f) Range: 0-25% O2. 
g) Sensor: Electrochemical O2 Sensor. 
h) Sensor Life: 1 year minimum. 


b. Panel mounted audible alarm horn with silence switch and display for indication of full 
scale range, sensor, zone, warning, alarm, and fault status. 


c. Remote mounted audible/visual alarm (red) as indicated on plans. 
d. The system shall have to be ability to send alarms to the BMS for warning, alarm, and 


system fault. 
e. Honeywell Vulcain or MIT approved equal (prior to bid). 


18. Refrigerant Detection Systems: 


a. Infrared type refrigerant detection and alarm systems detecting refrigerant in listings at 
adjustable detection points to provide both visual and audible alarms.  


b. System shall conform to ANSI/BSR ASHRAE Standard 15 Safety Code for Mechanical 
Refrigeration including alarm light and horn outside room at each door to room and 
inside space as indicated on drawings. 


c. Sensor shall be compound specific and calibrated for refrigerant used in chillers. 
d. System shall be automatically zero at set intervals by sensing air from and 


uncontaminated air source. Auto zero cycle may be manually or remotely initiated. 
e. Latched alarms shall be capable of being reset locally by remote contact closure. 
f. System malfunction alarm shall be non-latching contact annunciated locally and 


remotely. 
g. System shall require no more than annual recalibration and monthly confirmation of 


clean air source for auto-zero. 
h. Provide local alarm and control panel to accept these inputs and provide outputs for 


system fault alarm, warning alarm and critical alarm, which shall energize emergency 
ventilation system. Each alarm shall have DPDT relays. Warning and critical level alarms 
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shall energize local horn-strobe alarm. Provide contact for each alarm for monitoring by 
the BMS. 


i. Refrigerant leak detection system to have the following minimum performance: 


1) Minimum Enclosure Rating: NEMA 4. 
2) Power: 120 VAC/60 Hz. 
3) Operating Temperature: 60°F to 105°F. 
4) Operating Humidity: 10% to 90% RH. 
5) Contact Ratings: 5 amp 120 VAC. 
6) Contact(s): 2 sets DPDT independently configured for different concentrations. 
7) Performance: 


a) Minimum measurable: 1 ppm as tested per UL2075. 
b) Response time: 20 seconds at 99%. 
c) Accuracy: Error < ± 2% full scale. 


8) Operating Temperature: 0°F to 120°F. 
9) Display: 3 digit LED or LCD displaying refrigerant gas concentration. 


j. Quantity of Required Monitor Points: Two monitoring points per chiller. 
k. Output: 4-20 mA/24VDC 


19. Photocells: 


a. Non-corroding and weatherproof housing with sensor shield suitable for exterior 
installations. 


b. 4-20 mA or 0-10 VDC output proportional to the ambient light level. 
c. Accuracy at room temperature: 1%, 100°F temperature: 2.5%. 
d. Solid-state photo diode circuitry and transducer as required. 
e. Sensor reading from 0 to 750 foot candles. 
f. Temperature and humidity independent. 
g. Temperature range of 10°F to 120°F. 


20. Push Buttons: 


a. Illuminated red mushroom heads shall be used for emergency stop switches. The push 
buttons shall be illuminated with the switch is engaged. 


b. Contact Type: Two contact blocks for 2 N.O. and 2 N.C. contacts each. 
c. Unit shall be provided complete with enclosure, contact unit, and legend plate. 


21. Control Relays: 


a. Coil ratings of 120 VAC, 50 mA or 10-30 VAC/VDC, 40 mA as suitable for the 
application. 


b. Complete isolation between the control circuit and the digital output. 
c. Pickup rating, time and hold rating as required for individual applications. 
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d. Rated for a minimum of ten (10) million mechanical operations and a minimum of 
500,000 electrical operations. 


e. Internal status LED. 


22. Electronic Thermostats: 


a. Multifunction devices incorporating a temperature sensor and a temperature indicating 
device.  


b. Electronic or other types of Thermostats shall not contain mercury. In addition, the 
thermostat shall have the following as applicable: 


1) External setpoint adjustment. 
2) Push button override. 


3.7 Wire and Cable 


1. The BMS contractor shall provide complete electrical wiring for the BMS, including 120 VAC 
power wiring from circuit breaker provided by Division 26 to BMS panel or device.  


2. The BMS contractor shall provide control wiring, including conduit, to control devices from 
appropriate BMS controller enclosures.  


3. The BMS contractor shall provide communications wiring, including conduit, for the BACnet 
MSTP network. 


4. The BMS contractor shall provide final power connections, including conduit, wire, and/or 
disconnect switches, to control devices and control panels from the appropriate electrical 
distribution panels.   


5. Final connection points at devices and panels shall be made either at terminal blocks integral to 
the device or at separate terminal blocks mounted inside of BMS controller enclosures. Crimped 
connections are not allowed for termination of control wiring. 


6. All wire and cable shall meet the requirements of NFPA 70 and NFPA 90A in addition to the 
requirements of this specification. 


7. Terminal blocks which are not integral to other equipment shall be insulated, modular, feed-
through, clamp style with recessed captive screw-type clamping mechanism, shall be suitable for 
rail mounting, and shall have end plates and partition plates for separation or shall have enclosed 
sides. 


8. Control Wiring for Analog Signals: 


a. Control wiring for analog signals shall be 18 AWG, copper, single or multiple-twisted, 
minimum 2 inch lay of twist, 100 percent shielded pairs, and shall have 300-volt 
insulation. Each pair shall have a 20 AWG tinned-copper drain wire and individual 
overall pair insulation. Cables shall have an overall aluminum-polyester or tinned-copper 
cable-shield tape, overall 20 AWG tinned-copper cable drain wire, and overall cable 
insulation. 


b. Stranded twisted/shielded control conductors are required with shields to be terminated 
within variable frequency drive enclosures to reduce effects of noise from the VFD. The 
BMS contractor shall follow the VFD manufacturer's installation instructions for wiring 
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control conductors to the VFD. 


9. Control Wiring for Digital Signals: 


a. Control wiring for digital signals shall be 18 AWG copper and shall be rated for 300-volt 
service. 


10. Control Wiring and Power Wiring for 120-Volt Circuits: 


a. Wiring for 120-volt circuits shall be 12 AWG stranded copper and shall be rated for 600-
volt service. 


11. Transformers: 


a. Transformers shall be UL 1585-3 approved. Transformers shall be sized so that the 
connected load is no greater than 80 percent of the transformer rated capacity. 


12. BMS Ethernet Network Cable shall be provided by the telecom contractor to a jack located in the 
network panel. 


a. BMS Ethernet network cable shall meet or exceed all requirements of Category 6 cable as 
specified in TIA/EIA-568-B.2. Terminations, patch panels, and other hardware shall meet 
or exceed Category 6 specifications and shall be as specified in Telecommunications 
specification.  


b. Cabling products shall be tested and certified for use at data speeds up to at least 100 
Mbps.  


3.8 Sensing Tubing 


1. The BMS contractor shall provide MIT sensing tubing required for a complete and functional 
BMS, including sensing tubing required for: 


a. Air Flow Stations. 
b. Air Flow Sensing for VAV Boxes (if not provided with the VAV box). 
c. Static Pressure Sensors and Switches (for air applications). 
d. Differential Pressure Sensors and Switches (for air applications). 
e. Differential Pressure Sensors and Switches (for water applications). 
f. Refrigerant Detection Monitoring. 
g. Gas Detection Monitoring. 
h. Differential Pressure Sensors and Switches (for water applications). 


2. Copper: 


a. Copper tubing shall conform to ASTM B 88 and ASTM B 88M. 


3. Stainless Steel: 







 


 
MIT Design Standards 2022 | Division 25 — INTEGRATED AUTOMATION     Page 22 of 134 


a. Stainless steel tubing shall conform to ASTM A 269. 


4. Plastic: 


a. Plastic tubing shall have the burning characteristics of linear low-density polyethylene 
tubing, shall be self-extinguishing when tested in accordance with ASTM D 635, shall 
have UL 94 V-2 flammability classification or better, and shall withstand stress cracking 
when tested in accordance with ASTM D 1693.  


b. Plastic-tubing bundles shall be provided with Mylar barrier and flame-retardant 
polyethylene jacket. 
 


3.9 Sequences of Operation and I/O Lists 


1. Air Handling Units. 
2. Exhaust/Supply Fan. 
3. Room Control: 


a. Key Concepts. 
b. Room Combinations. 
c. VAV Boxes: 


1) VAV Box Sample I/O. 
2) VAV Box w/o Reheat Coil. 
3) VAV Box w/o Reheat Coil and Radiation. 
4) VAV Box with Reheat Coil. 
5) VAV Box with Reheat Coil and Radiation. 
6) VAV Box (Return Air). 


d. Fan Coil Units: 


1) Fan Coil Unit Sample I/O. 
2) Fan Coil Unit (2-pipe Cooling Only). 
3) Fan Coil Unit (2-pipe) and Radiation. 
4) Fan Coil Unit (4-pipe). 
5) Fan Coil Unit (4-pipe) and Radiation. 


e. Finned Tube Radiation: 


1) Chilled Beam Sample I/O. 
2) Chilled Beam with Zone Pump (2-pipe Cooling Only). 
3) Chilled Beam with Zone Pump (4-pipe). 
4) Chilled Beam (2-pipe Cooling Only). 
5) Chilled Beam (4-pipe). 


4. Hydronic or Electric Unit Heaters. 
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5. Split DX Units. 
6. Hot Water Systems. 
7. Secondary Chilled Water Systems. 
8. Life Safety Equipment. 
9. Equipment Restart Following a Fire Alarm. 
10. Equipment Restart Following a Power Failure. 
11. Miscellaneous Monitoring. 


3.10 Air Handling Units (AHU) 


1. Key Concepts: 


a. Air Handling Units (AHU) including Variable Frequency Drives (VFD) on graphic shall 
have a separate tab for software values. 


b. VFD shall have four hardwired points (start/stop, status, speed modulation signal, and 
fault). 


c. BMS shall have full direct control of the heat recovery wheel.  Hardwired I/O to the BMS 
is preferable to a packaged heat wheel and BMS integration. 


d. Damper end switches, static pressure switches, and smoke detectors shall be hardwired to 
the respective fan safety circuit.   


e. Freezestat shall be auto-reset type and shall be hardwired to the respective fan safety 
circuit. 


1) When freezestat is tripped, unit must still be capable of running in firemen’s 
override mode.   


2 When freezestat is tripped heating valve will control to maintain a case 
temperature in the unit. 


f. As a second level of protection, devices that are hardwired to a safety circuit should, 
when active, also be part of a software shutdown sequence. 


g. Firemen’s override “fan on” switch (if required) shall be tied into the safety circuit such 
that the unit will run in all safety conditions except for high (or low) static pressure. 


h. Firemen’s override “fan off” switch (if required) shall be tied into the safety circuit for 
fan shutdown 


i. Firemen’s override “fan on” position switch shall be monitored by the BMS for switch 
“on” and switch “off” position. 


j. Firemen’s override “fan off” position switch shall be monitored by the BMS for switch 
“on” and switch “off” position. 


k. Filter differential pressure is not required to be monitored by the BMS. 
l. Where applicable, the system shall employ the following energy savings strategies: 


1) Economizer Control. 
2) Energy Recovery. 
3) Demand Control Ventilation. 
4) Supply Air Static Pressure Setpoint Reset. 







 


 
MIT Design Standards 2022 | Division 25 — INTEGRATED AUTOMATION     Page 24 of 134 


5) Supply Air Temperature Setpoint Reset (based on outside air). 


2. Sequence of Operation (generic sequence that includes all components): 


a. The unit shall have the following occupancy related modes: 


1) Occupied. 
2) Unoccupied. 
3) Start-up. 
4) Morning warm up. 
5) Shut down. 


b. The unit shall have the following control modes in addition to occupied and unoccupied: 


1) Heating. 
2) Cooling. 
3) Dehumidification. 
4) Economizer. 


c. If a sensible heat wheel exists, it shall be capable of the following modes in addition to 
those above: 


1) Reheat. 
2) Purge. 


d. If an enthalpy heat wheel exists, it shall be capable of the following modes in addition to 
those above: 


1) Anti-Frost. 
2) Purge. 


e. Occupied System Start Up/Shut Down: 


1) Occupied mode will be determined via BMS schedule supplied by MIT. 
2) Start Up: 


a) Supply fans and return fans shall be enabled by automatic or manual 
command at the BMS. 


b) The supply smoke isolation, return smoke isolation, exhaust and outside 
air dampers shall be commanded open via hardwire interlock to their 
system start circuits. 


c) The supply and return fan VFDs shall be enabled via their respective 
smoke isolation damper end switches.  


d) The individual fan isolation dampers shall be opened via hardwired 
interlock to their respective VFDs. 
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e) When the individual fan isolation dampers are proven open via hard 
wired end switches, the BMS will start the supply and return fans and 
ramp them to their minimum speed. 


f) When fan status is proven on for the supply and return fans via current 
transducers, the BMS shall enable the discharge air temperature control 
loop.   


g) When the heating coil discharge temperature has achieved setpoint, the 
BMS shall enable the supply fan and return fan speed control loops. 


h) If either supply or return fans have been called to start but the status 
shows that the fans are not running 120 seconds (adjustable) after their 
respective smoke isolation damper proves open, the BMS shall lock out 
the unit. An alarm shall be sent to the operator workstation and the unit 
will only be enabled to run after the alarm is manually reset at the BMS. 


i) When an application requires multiple AHUs feeding a common plenum 
(for system redundancy), the fans and dampers shall be staged 
appropriately to prevent the fan(s) from spinning backwards. 


j) When an application requires a negative pressure for a space (i.e., 
laboratory, vivarium) the AHU return/exhaust fan shall be proven on 
prior to starting the supply fan.  


3) Single Fan Failure (when there are two or more fans): 


a) If a supply or return fan fails or is shut off locally during regular 
operation, as determined through the BMS by the fan status sensors, the 
BMS shall close the failed fan’s isolation damper. 


b) If fans are sized for N+1 configuration, the BMS shall modulate the other 
operable fans’ VFD(s) to match the total unit CFM (or in some cases a 
static pressure setpoint for the supply fan with the return fan continuing 
to track CFM) of the unit in normal operation mode. 


c) Once the failed fan is ready to start again and enabled by the user, upon 
receiving fan status via current transducer, the BMS shall release all fans 
back into the speed control loop. 


4) Shut Down: 


a) The BMS shall modulate each fan down to minimum speed and de-
energize the fans. The BMS shall close the individual fan isolation 
dampers. 


b) Once the individual fan isolation dampers are proven closed, the supply 
smoke isolation, return smoke isolation, exhaust and outside air dampers 
shall close. 


c) The BMS shall turn off the heat wheel(s). 
d) The BMS shall close the cooling coil valve. 
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e) The BMS shall modulate the heating coil valve to maintain plenum 
temperature setpoint as sensed by the cooling coil averaging temperature 
sensor. 


f. Occupied Mode Control: 


1) Supply Static Pressure Control: 


a) Once started, the BMS shall modulate the AHU supply fan VFDs speed 
signals from the same control loop to maintain supply static pressure 
setpoint in the supply duct as measured by the remote mounted supply air 
static pressure sensors. When there are multiple static pressure sensors, 
the sensor whose value is furthest from the setpoint should be used as the 
control sensor. 


2) Return Static Pressure Control: 


a) Once started, the BMS shall modulate the AHU return fan VFDs speed 
signals from the same control loop to maintain return static pressure 
s
e
t
p
o
i
nt in the return duct as measured by the remote mounted supply air static 
pressure sensors. When there are multiple static pressure sensors, the 
sensor whose value is furthest from the setpoint should be used as the 
control sensor. 


b) In some cases the BMS shall modulate the return fans to track the supply 
fans to maintain a CFM offset. 


3) Priority for Temperature Control: 


a) The matrix below simply summarizes the text that follows for each piece 
of equipment. The matrix is explained as follows: 


g. Unoccupied System Start Up/Shut Down: 


1) Unoccupied mode shall be enabled based on a date/time schedule. The AHUs 
shall be off (reference shutdown sequence above) when in unoccupied mode with 
the following exceptions: 


a) Unoccupied Occupant Override: The pushbutton on any three 
(adjustable) building space temperature sensors shall cause the BMS to 


Equipment and Action Cooling Heating 
Economizer 1 1 
Heat Recovery 2 2 
Hot Water Coil N/A 3 
Chilled Water Coil 3 N/A 
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restore the AHU to occupied mode (reference startup sequence above) 
for a period of two hours (adjustable). 


b) Zone Temperature: If outside air temperature is below 55°F (adjustable) 
and multiple zone temperatures (exact strategy to be determined by MEP 
design consultant) drop below the unoccupied setpoint, the BMS shall 
start the AHUs and restore occupied mode until the zone temperature 
rises to 3°F above the unoccupied setpoint, at which point the AHUs 
shall shut down and restore unoccupied mode. 


c) High Dew Point: If outside air dew point is above 53°F (adjustable), the 
BMS will control the AHUs in dehumidification mode with the fans at 
minimum speed. When outside air dew point reduces below 53°F 
(adjustable), the unoccupied high dew point mode will be disabled and 
the BMS shall shut down the AHUs. 


h. Morning Warm Up/Cool Down:  The AHU shall have optimized morning warm-up and 
cool-down control.   


1) Once morning warm-up or cool-down is complete, the BMS shall operate the 
AHU under normal occupied control. 


i. Freeze Protection Pump Operation: 


1) MIT requires a freeze protection pump and an associated check valve in the 
bypass between coil supply and return for all AHUs with hot water heating coils.  


a) The BMS shall only energize the freeze protection pump when the 
outside air temperature is 40°F or less.    


b) Once the hot water coil control valve is proven to be more than 60% 
open (adjustable), the BMS shall de-energize the freeze protection pump. 


c) If the hot water coil control valve is proven to be less than 50% open 
(adjustable), the BMS shall energize the freeze protection pump. 


d) The BMS shall de-energize the freeze protection pump when the outside 
air temperature is 40°F or more. 


e) If the pump is commanded to run and is not proven by current switch, the 
BMS shall de-energize the AHU and follow the same steps as in a 
freezestat alarm condition listed below. 


j. Safeties: 


1) Freezestat (Auto Reset): 


a) The auto reset freezestat shall be set at 38°F. 
b) In the event of a freezestat trip the following will occur: 


1) The supply and return fans will stop via hardwired interlock. 
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2) The supply smoke isolation, return smoke isolation, exhaust and 
outside air dampers shall close via hardwired interlock. 


3) The BMS shall fully open the cooling coil valve. 
4) The BMS will modulate the heating coil valve to maintain 


plenum temperature setpoint as sensed by the cooling coil 
averaging temperature sensor. 


c) When the freezestat auto resets the unit will restart as described in the 
Start/Stop section of this sequence. In some cases, if the unit trips and 
tries to restart three times in a half hour, subsequent software code will 
be implemented, such that a manual software reset via the BMS will be 
required for the unit to restart again. 


2) Supply or Return Static Pressure Switches (Manual Reset): 


a) In the event of a static switch trip on any fan the following will occur: 


1) The supply fan(s) or return fan(s) will stop via hardwired safety. 
2) The return fans will be commanded off. 
3) The supply smoke isolation, return smoke isolation, exhaust and 


outside air dampers shall close. 
4) The cooling valve shall close. 
5) The BMS will modulate the heating coil valve to maintain 


plenum temperature setpoint as sensed by the cooling coil 
averaging temperature sensor. 


6) When the static pressure switch is manually reset and the alarm 
is reset at the BMS, the unit will restart as described above.  


3) Fire Alarm System: 


a) The BMS will adjust the control mode of the AHU based on signals 
received from the fireman’s HOA (FHOA) contacts. An alarm will be 
generated to the BMS anytime a FHOA override is activated. The 
following contacts will be monitored per AHU: 


1) General Fire Alarm (Complete AHU Shut Down). 
2) Supply Fans “Hand”: 


a) Supply Fans On. 
b) Supply fans run to preset speed or static pressure control. 
c) Supply smoke isolation and outside air damper open. 
d) Safeties bypassed except high and/or low static. 
e) BMS maintains supply air temperature. 


3) Supply Fans “Off”: 
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a) Supply Fans “Off”. 
b) Supply smoke isolation and outside air damper closed. 
c) All temperature control devices in normal positions. 


4) Return Fans “Hand”:  


a) Return Fans On. 
b) Return fans run to preset speed or static pressure control. 
c) Return smoke isolation and exhaust air damper open. 
d) Safeties bypassed except high and/or low static. 


5) Return Fans “Off”: 


a) Return Fans “Off”. 
b) Return smoke isolation and outside air damper closed. 
c) All temperature control devices in normal positions. 


 
Air Handling Units Typical Hardwired and Software Points 
 


 
 
Point 


 
 
Type 


 
 
Alarm 


Short 
Term 
Trend 


Long 
Term 
Trend 


 
On 
Graphic 


Fan Status SW Yes Yes Yes Yes 
Fan Runtime SW No No No Yes 
Fan Amps AI No Yes Yes Yes 
HOA Switch DI Yes Yes Yes Yes 
Fireman’s Override On DI Yes Yes Yes Yes 
Fireman’s Override Off DI Yes Yes Yes Yes 
Space Temperature  AI Yes Yes Yes Yes 
Supply Air Temperature AI Yes Yes Yes Yes 
Return Air Temperature AI Yes Yes Yes Yes 
Mixed Air Temperature AI Yes Yes Yes Yes 
Supply Air Humidity AI Yes Yes Yes Yes 
Return Air Humidity AI Yes Yes Yes Yes 
Return CO2 AI Yes Yes Yes Yes 
Cooling Coil Temperature  AI Yes Yes Yes Yes 
Heating Coil Temperature AI Yes Yes Yes Yes 
Heat Recovery Temperature AI Yes Yes Yes Yes 
Cooling Coil Water Supply 
Temperature 


AI Yes Yes Yes Yes 


Cooling Coil Water Return 
Temperature 


AI Yes Yes Yes Yes 


Preheat Coil Valve Position AI No Yes Yes Yes 
Heating Coil Valve Position AI No Yes Yes Yes 
Cooling Coil Valve Position AI No Yes Yes Yes 
HR Wheel Status AI Yes Yes Yes Yes 
HR Wheel Runtime SW No No No Yes 
Dewpoint Sensor AI No Yes Yes Yes 
Static Pressure  AI Yes Yes Yes Yes 
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Damper End Switch DI Yes Yes Yes Yes 
Pressure Switch DI Yes Yes Yes Yes 
Smoke Detector DI Yes Yes Yes Yes 
VFD Fault DI Yes Yes Yes Yes 
VFD Bypass DI Yes Yes Yes Yes 
Fan Flow AI Yes Yes Yes Yes 
Freeze Protection Pump Status DI No Yes Yes Yes 
VFD Modulation AO No Yes Yes Yes 
Preheat Coil Valve AO No Yes Yes Yes 
Heating Coil Valve AO No Yes Yes Yes 
Cooling Coil Valve AO No Yes Yes Yes 
Heat Recovery Wheel DO No Yes Yes Yes 
Fan Start/Stop DO No Yes Yes Yes 
Damper Open/Close DO No Yes Yes Yes 
Freeze Protection Pump 
Start/Stop 


DO No Yes Yes Yes 


Freeze Protection Pump Runtime SW No No No Yes 
Flow Setpoint SW No Yes Yes Yes 
Temperature Setpoint SW No Yes Yes Yes 
Pressure  Setpoint SW No Yes Yes Yes 
VFD Speed Feedback SW No Yes Yes Yes 
System Enable SW No Yes Yes Yes 
Occupied Status SW No Yes Yes Yes 


 


3.11 Exhaust/Supply Fans 


1. Key Concepts: 


a. VFD on graphic shall have a separate tab for software values. 
b. VFD shall have four hardwired points (start/start, status, speed modulation signal, and 


fault). 
c. Damper end switch and static pressure switch be hardwired to the fan safety circuit. 
d. As a second level of protection, devices that are hardwired to a safety circuit should, 


when active, also be part of a software shutdown sequence.  
e. Firemen’s override “fan on” switch if required shall be tied into the safety circuit such 


that the unit will run in all safety conditions except for high (or low) static pressure. 
f. Firemen’s override “fan off” switch if required shall be tied into the safety circuit for fan 


shutdown 
g. Firemen’s override “fan on” position switch shall be monitored by the BMS for switch 


“on” and switch “off” position. 
h. Firemen’s override “fan off” position switch shall be monitored by the BMS for switch 


“on” and switch “off” position. 
i. Sequence of Operation 
j. Temperature Control (if applicable) 
k. On a high temperature, the BMS shall energize the fan. 
l. Static Pressure (if applicable) 
m. The BMS shall modulate the fan VFD to maintain static pressure setpoint. 
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Exhaust/Supply Fans Typical Hardwired and Software Points  
 


1.  
2.  
3. Point 


4.  
5.  
6. Type 


7.  
8.  
9. Alarm 


10. Short 
Term 
Trend 


11. Long 
Term 
Trend 


12.  
13.  
14. On Graphic 


Fan Status 15. SW 16. Yes 17. Yes 18. Yes 19. Yes 
Fan Amps 20. AI 21. No 22. Yes 23. Yes 24. Yes 
Fan Runtime 25. SW 26. No 27. No 28. No 29. Yes 
HOA Switch 30. DI 31. Yes 32. Yes 33. Yes 34. Yes 
Fireman’s Override On 35. DI 36. Yes 37. Yes 38. Yes 39. Yes 
Firemen’s Override Off 40. DI 41. Yes 42. Yes 43. Yes 44. Yes 
Space Temperature  45. AI 46. Yes 47. Yes 48. Yes 49. Yes 
Static Pressure  50. AI 51. Yes 52. Yes 53. Yes 54. Yes 
Damper End Switch 55. DI 56. Yes 57. Yes 58. Yes 59. Yes 
Pressure Switch 60. DI 61. Yes 62. Yes 63. Yes 64. Yes 
VFD Fault 65. DI 66. Yes 67. Yes 68. Yes 69. Yes 
VFD Bypass 70. DI 71. Yes 72. Yes 73. Yes 74. Yes 
Fan Flow 75. AI 76. Yes 77. Yes 78. Yes 79. Yes 
VFD Modulation 80. AO 81. No 82. Yes 83. Yes 84. Yes 
Fan Start/Stop 85. DO 86. No Yes   Yes Yes 
Damper Open/Close DO No Yes Yes Yes 
VFD Speed Feedback SW No Yes Yes Yes 
Flow Setpoint SW No Yes Yes Yes 
Space Temperature Setpoint SW No Yes Yes Yes 
Pressure Setpoint SW No Yes Yes Yes 
Occupied Status SW No Yes Yes Yes 


3.12 Room Control 


1. Key Concepts: 


a. All heating and cooling units serving one space shall be connected and controlled to 
prevent simultaneous heating and cooling. 


b. When there a terminal unit serves multiple rooms each with a space temperature sensor, 
one sensor shall act as a master. The BMS shall not use an average of the temperature 
sensors to maintain a certain space temperature setpoint. 


c. Spaces shall have dual setpoints for occupied heating and cooling of 70°F and 74°F 
respectively with a deadband between the setpoints. 


d. Spaces shall have dual setpoints for daytime unoccupied heating and cooling of 68°F and 
76°F respectively with a deadband between the setpoints. 


e. Spaces shall have dual setpoints for unoccupied heating and cooling of 65°F and 80°F 
respectively.   


1) When the space temperature reaches 80°F, the BMS shall go to unoccupied 
cooling mode until room temperature reaches 77°F.   
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2) Conversely, when the space temperature reaches 65°F, the BMS shall go to 
unoccupied heating mode until room temperature reaches 68°F. 


f. For applicable spaces (usually offices and residences), room temperature sensors shall 
have a physical setpoint adjustment of +/- 1.5°F (software adjustable) integral to the 
room temperature sensor. 


g. For applicable spaces (usually offices), room temperature sensors shall have an 
occupancy override pushbutton (software adjustable) integral to the room temperature 
sensor which shall but the system into temporary occupancy mode for two hours 
(adjustable). 


h. For applicable spaces (usually offices and residences), room temperature sensors shall 
have local display showing actual temperature, mode (heating or cooling), occupancy 
status, and setpoint. 


i. Operator shall have the ability to modify room base setpoint without changing a program 
or disabling a setpoint. 


j. Applicable spaces (usually high occupant density areas like classrooms, conference 
rooms, and auditoriums) shall have CO2 sensors. The CO2 can be integrated into the 
room temperature sensor. 


k. Fan coil units shall have electronically commutated motors (ECMs) and shall not have 
packaged control. Due to accuracy at low current draws, fan coil unit manufacturer dry 
contact for fan status shall be preferable to current switch. 


l. Local fan control speed switches are not required for fan coil units with ECMs. 
 


2. Standard Room Temperature Control Diagram (follows this page) 
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3.  


3.13 Sequence Matrix Summaries 


1. The matrix below simply summarizes the text that follows for each piece of equipment. The 
matrix is explained as follows: 
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a. In the Cool Priority or Heat Priority, the lower number dictates the first action by the 
BMS (i.e., in heat mode with a VAV (with Reheat Coil), the BMS will first use the 
damper (1), then use the HW Valve (2) in an attempt to maintain setpoint. 


 
 
 
Equipment and Action 


Occupied/ 
Daytime 


Unoccupied Cool 
Mode Priority 


Occupied/ 
Daytime 


Unoccupied Heat 
Mode Priority 


CV (without Reheat Coil) Supply or Return N/A N/A 
CV (without Reheat Coil) and Radiation   


Radiation Valve Modulates Toward Open N/A 1 
CV (with Reheat Coil)   


HW Valve Modulates Toward Open N/A 1 
CV (with Reheat Coil) and Radiation   


Radiation Valve Modulates Toward Open N/A 1 
HW Valve Modulates Toward Open N/A 2 


VAV (without Reheat Coil)   
Damper Modulates Toward Minimum  N/A 1 


Damper Modulates Toward Maximum 1 N/A 
VAV (without Reheat Coil) and Radiation   


Radiation Valve Modulates Toward Open N/A 2 
Damper Modulates Toward Minimum  N/A 1 


Damper Modulates Toward Maximum 1 N/A 
VAV (with Reheat Coil)   


HW Valve Modulates Toward Open N/A 2 
Damper Modulates Toward Minimum  N/A 1 


Damper Modulates Toward Maximum 1 N/A 
VAV (with Reheat Coil) and Radiation   


Radiation Valve Modulates Toward Open N/A 2 
HW Valve Modulates Toward Open N/A 3 


Damper Modulates Toward Minimum  N/A 1 
Damper Modulates Toward Maximum 1 N/A 


VAV (Return Air)   
Damper Modulates Toward Minimum  N/A N/A 


Damper Modulates Toward Maximum N/A N/A 
Fan Coil Unit (2-pipe Cooling Only)   


Fan On Turns with ECM @Minimum Speed 1 N/A 
CHW Valve Modulates Toward Open 2 N/A 


ECM Modulates Toward Minimum N/A N/A 
ECM Modulates Toward Maximum 3 N/A 


Fan Coil Unit (2-pipe Cooling Only) w/ Radiation   
Fan On Turns with ECM @Minimum Speed 1 N/A 


Radiation Valve Modulates Toward Open N/A 1 
CHW Valve Modulates Toward Open 2 N/A 


ECM Modulates Toward Minimum N/A N/A 
ECM Modulates Toward Maximum 3 N/A 


Fan Coil Unit (4-pipe)   
Fan On Turns with ECM @Minimum Speed 1 1 


HW Valve Modulates Toward Open N/A 2 
CHW Valve Modulates Toward Open 2 N/A 


ECM Modulates Toward Maximum 3 3 
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Fan Coil Unit (4-pipe Cooling Only) w/ Radiation   


Fan On Turns with ECM @Minimum Speed 1 2 
Radiation Valve Modulates Toward Open N/A 1 


HW Valve Modulates Toward Open N/A 3 
CHW Valve Modulates Toward Open 2 N/A 


ECM Modulates Toward Maximum 3 4 
Chilled Beam with Zone Pump (2-pipe Cooling)   


CHW Valve Modulates Toward Open 1 N/A 
CHW Pump Turns On 2 N/A 


Chilled Beam with Zone Pump (4-pipe)   
CHW Valve Modulates Toward Open 1 N/A 


CHW Pump Turns On 2 N/A 
HW Valve Modulates Toward Open N/A 1 


HW Pump Turns On N/A 2 
Chilled Beam (2-pipe Cooling)   


CHW Valve Modulates Toward Open 1 N/A 
Chilled Beam (4-pipe)   


CHW Valve Modulates Toward Open 1 N/A 
HW Valve Modulates Toward Open N/A 1 


Finned Tube Radiation   
Radiation Valve Modulates Toward Open N/A 1 


 
2. In many cases the above items will work together to control the temperature in a space. Special 


care must be given to stage the pieces of control properly. Some common occurrences are 
detailed in the matrix below. MIT has tried to address a couple common cases with the most parts 
so that if for example finned tube radiation is not present, the line time can be removed and the 
other parts can be renumbered accordingly. 
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Equipment and Action 


Occupied / 
Daytime 


Unoccupied Cool 
Mode Priority 


Occupied / 
Daytime 


Unoccupied Heat 
Mode Priority 


4-pipe Chilled Beam w/ VAV w/ Reheat and FTR   
VAV Damper Controls to Constant Volume  Yes Yes 


CB HW Valve Modulates Toward Open N/A 1 
CHW Pump Turns On 2 N/A 


CB CHW Valve Modulates Toward Open 1 N/A 
HW Pump Turns On N/A N/A 


Radiation Valve Modulates Toward Open N/A 2 
VAV HW Valve Modulates Toward Open N/A 3 


2-pipe FCU w/ VAV w/ Reheat and FTR   
Fan On Turns with ECM @Minimum Speed 2 N/A 


Radiation Valve Modulates Toward Open N/A 2 
FCU CHW Valve Modulates Toward Open 3 N/A 


FCU ECM Modulates Toward Maximum 4 N/A 
VAV HW Valve Modulates Toward Open N/A 3 


Damper Modulates Toward Minimum  N/A 1 
Damper Modulates Toward Maximum 1 N/A 


4-pipe FCU w/ VAV and FTR   
Fan On Turns with ECM @Minimum Speed 2 3 


Radiation Valve Modulates Toward Open N/A 2 
FCU CHW Valve Modulates Toward Open 3 N/A 


FCU HW Valve Modulates Toward Open N/A 4 
FCU ECM Modulates Toward Maximum 4 5 


Damper Modulates Toward Minimum  N/A 1 
Damper Modulates Toward Maximum 1 N/A 
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3.14 CV Boxes  


CV Boxes Typical Hardwired and Software Points  


 
 
Point 


 
 
Type 


 
 
Alarm 


Short 
Term 
Trend 


Long 
Term 
Trend 


 
On 
Graphic 


Space Temperature AI Yes Yes Yes Yes 
Space Temperature Adjustment AI No No No Yes 
Space Humidity AI Yes Yes Yes Yes 
Space CO2 AI Yes Yes Yes Yes 
Velocity Measurement AI No Yes Yes No 
Discharge Temperature  AI No Yes Yes Yes 
Reheat Valve  AO No Yes Yes Yes 
VAV Damper AO No Yes Yes Yes 
Radiation Valve AO No Yes Yes Yes 
VAV Flow SW Yes Yes Yes Yes 
VAV Flow Setpoint SW No Yes Yes Yes 
Base Temperature Setpoint SW No No No Yes 
Space Temperature Setpoint SW No Yes Yes Yes 
Discharge Temperature Setpoint SW No Yes Yes Yes 
Heating Setpoint SW No No No No 
Cooling Setpoint SW No No No No 
Mode SW No No No Yes 
Occupied Status SW No Yes Yes Yes 


1. CV Box (without Reheat Coil) Sequence of Operation: 


a. The BMS shall modulate the CV box flow to maintain a constant flow setpoint.   
b. When the source AHU is off, the BMS shall modulate the CV box closed. 


2. CV Box (without Reheat Coil) and Radiation Sequence of Operation 


a. Occupied Cooling Mode: 


1) The BMS shall modulate the CV box flow to maintain a constant flow setpoint. 
2) The BMS shall start to close the radiation control valve to maintain occupied 


space temperature setpoint. 


b. Occupied Heating Mode: 


1) The BMS shall modulate the CV box flow to maintain a constant flow setpoint. 
2) The BMS shall start to open the radiation control valve to maintain occupied 


space temperature setpoint. 
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c. Daytime Unoccupied Cooling Mode: 


1) The BMS shall modulate the CV box flow to maintain a constant flow setpoint. 
2) The BMS shall start to close the radiation control valve to maintain daytime 


unoccupied space temperature setpoint. 


d. Daytime Unoccupied Heating Mode: 


1) The BMS shall modulate the CV box flow to maintain a constant flow setpoint. 
2) The BMS shall start to open the radiation control valve to maintain occupied 


space temperature setpoint. 


e. Unoccupied Cooling Mode (with the source AHU on): 


1) The BMS shall modulate the CV box flow to maintain a constant flow setpoint. 
2) The BMS shall modulate the radiation control valve fully closed until space 


temperature has reached 3°F below unoccupied space temperature setpoint. 


f. Unoccupied Heating Mode (with the source AHU on): 


1) The BMS shall modulate the CV box flow to maintain a constant flow setpoint. 
2) The BMS shall modulate the radiation control valve fully open until space 


temperature has reached 3°F above unoccupied space temperature setpoint. 


g. When the source AHU is off, the BMS shall modulate the CV box closed and close the 
radiation control valve. 


3. CV Box (with Reheat Coil) Sequence of Operation: 


a. Occupied Cooling Mode: 


1) The BMS shall modulate the CV box flow to maintain a constant flow setpoint. 
2) The BMS shall start to close the reheat coil control valve to maintain occupied 


space temperature setpoint. 


b. Occupied Heating Mode: 


1) The BMS shall modulate the CV box flow to maintain a constant flow setpoint. 
2) The BMS shall use actual space temperature to reset the discharge temperature 


setpoint and use this to maintain occupied space temperature setpoint. 
3) The BMS shall then start to open the reheat coil control valve to maintain 


discharge temperature setpoint. 


c. Daytime Unoccupied Cooling Mode: 
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1) The BMS shall modulate the CV box flow to maintain a constant flow setpoint. 
2) The BMS shall start to close the reheat coil control valve to maintain occupied 


space temperature setpoint. 


d. Daytime Unoccupied Heating Mode: 


1) The BMS shall modulate the CV box flow to maintain a constant flow setpoint. 
2) The BMS shall use actual space temperature to reset the discharge temperature 


setpoint and use this to maintain occupied space temperature setpoint. 
3) The BMS shall then start to open the reheat coil control valve to maintain 


discharge temperature setpoint. 


e. Unoccupied Cooling Mode (with the source AHU on): 


1) The BMS shall modulate the CV box flow to maintain a constant flow setpoint. 
2) The BMS shall modulate the reheat coil control valve fully closed until space 


temperature has reached 3°F below unoccupied space temperature setpoint. 


f. Unoccupied Heating Mode (with the source AHU on): 


1) The BMS shall modulate the CV box flow to maintain a constant flow setpoint. 
2) The BMS shall modulate the reheat coil control valve fully open until space 


temperature has reached 3°F above unoccupied space temperature setpoint.   


g. When the source AHU is off, the BMS shall modulate the VAV box closed and close the 
reheat coil control valve.  


4. CV Box (with Reheat Coil) and Radiation Sequence of Operation: 


a. Occupied Cooling Mode: 


1) The BMS shall modulate the CV box flow to maintain a constant flow setpoint. 
2) The BMS shall use actual space temperature to reset the discharge temperature 


setpoint and use this to maintain occupied space temperature setpoint. 
3) The BMS shall first start to close the reheat coil control valve to maintain 


occupied discharge temperature setpoint. 
4) Once the reheat coil control valve is fully closed, the BMS shall then start to 


close the radiation control valve to maintain discharge temperature setpoint. 


b. Occupied Heating Mode: 


1) The BMS shall modulate the CV box flow to maintain a constant flow setpoint. 
2) The BMS shall use actual space temperature to reset the discharge temperature 


setpoint and use this to maintain occupied space temperature setpoint. 
3) The BMS shall first start to open the radiation control valve to maintain 


discharge temperature setpoint. 
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4) Once the radiation control valve is fully closed, the BMS shall then start to open 
the reheat coil control valve to maintain discharge temperature setpoint. 


c. Daytime Unoccupied Cooling Mode: 


1) The BMS shall use actual space temperature to reset the discharge temperature 
setpoint and use this to maintain daytime unoccupied space temperature setpoint. 


2) The BMS shall first start to close the reheat coil control valve to maintain 
discharge temperature setpoint. 


3) Once the reheat coil control valve is fully closed, the BMS shall then start to 
close the radiation control valve to maintain discharge temperature setpoint. 


d. Daytime Unoccupied Heating Mode: 


1) The BMS shall modulate the CV box flow to maintain a constant flow setpoint. 
2) The BMS shall use actual space temperature to reset the discharge temperature 


setpoint and use this to maintain daytime unoccupied space temperature setpoint. 
3) The BMS shall first start to open the radiation control valve to maintain 


discharge temperature setpoint. 
4) Once the radiation control valve is fully closed, the BMS shall then start to open 


the reheat coil control valve to maintain discharge temperature setpoint. 


e. Unoccupied Cooling Mode (with the source AHU on): 


1) The BMS shall modulate the CV box flow to maintain a constant flow setpoint. 
2) The BMS shall modulate the reheat coil and radiation control valves fully closed 


until space temperature has reached 3°F below unoccupied space temperature 
setpoint. 


f. Unoccupied Heating Mode (with the source AHU on): 


1) The BMS shall modulate the CV box flow to maintain a constant flow setpoint. 
2) The BMS shall modulate the reheat coil and radiation control valves fully open 


until space temperature has reached 3°F above unoccupied space temperature 
setpoint. 


g. When the source AHU is off, the BMS shall modulate the VAV box closed and close the 
radiation and reheat coil control valves. 


5. CV (Return Air) Box Sequence of Operation 


a. The BMS shall modulate the CV box flow to maintain a constant flow setpoint. 
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3.15 VAV Boxes 


VAV Boxes Typical Hardwired and Software Points  
 


 
 
Point 


 
 
Type 


 
 
Alarm 


Short 
Term 
Trend 


Long 
Term 
Trend 


 
On 
Graphic 


Space Temperature AI Yes Yes Yes Yes 
Space Temperature Adjustment AI No No No Yes 
Space Humidity AI Yes Yes Yes Yes 
Space CO2 AI Yes Yes Yes Yes 
Velocity Measurement AI No Yes Yes No 
Discharge Temperature  AI No Yes Yes Yes 
Reheat Valve  AO No Yes Yes Yes 
VAV Damper AO No Yes Yes Yes 
Radiation Valve AO No Yes Yes Yes 
VAV Flow SW Yes Yes Yes Yes 
VAV Flow Setpoint SW No Yes Yes Yes 
VAV Flow Maximum SW No No No Yes 
VAV Flow Minimum SW No No No Yes 
Base Temperature Setpoint SW No No No Yes 
Space Temperature Setpoint SW No Yes Yes Yes 
Discharge Temperature Setpoint SW No Yes Yes Yes 
Heating Setpoint SW No No No No 
Cooling Setpoint SW No No No No 
Mode SW No No No Yes 
Occupied Status SW No Yes Yes Yes 


 
1. VAV Box (without Reheat Coil) Sequence of Operation: 


a. Occupied Cooling Mode: 


1) The BMS shall start to modulate the VAV box flow from its minimum flow 
setpoint up toward its maximum flow setpoint to maintain occupied space 
temperature setpoint.   


b. Daytime Unoccupied Cooling Mode: 


1) The BMS shall start to modulate the VAV box flow from its minimum flow 
setpoint up toward its maximum flow setpoint to maintain daytime unoccupied 
space temperature setpoint. 


c. Unoccupied Cooling Mode (with the source AHU on): 


1) The BMS shall modulate the VAV box flow to its maximum flow setpoint until 
space temperature has reached 3°F below unoccupied space temperature setpoint. 
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d. CO2 Control (applicable in Occupied Mode only): 


1) The BMS shall prioritize CO2 override over cooling. 
2) The BMS shall modulate the VAV box flow toward its maximum to maintain 


acceptable room CO2 levels (<825 ppm). 


e. When the source AHU is off, the BMS shall modulate the VAV box closed. 


2. VAV Box (without Reheat Coil) and Radiation Sequence of Operation: 


a. Occupied Cooling Mode: 


1) The BMS shall first start to close the radiation control valve to maintain occupied 
space temperature setpoint. 


2) Once the valve is fully closed, the BMS shall then start to modulate the VAV box 
flow from its minimum flow setpoint up toward its maximum flow setpoint to 
maintain occupied space temperature setpoint.  


b. Occupied Heating Mode: 


1) The BMS shall first start to modulate the VAV box flow from its maximum flow 
setpoint down toward its minimum flow setpoint to maintain occupied space 
temperature setpoint. 


2) Once the VAV box is at its minimum flow, the BMS shall then start to open the 
radiation control valve to maintain occupied space temperature setpoint. 


c. Daytime Unoccupied Cooling Mode: 


1) The BMS shall first start to close the radiation control valve to maintain daytime 
unoccupied space temperature setpoint. 


2) Once the valve is fully closed, the BMS shall then start to modulate the VAV box 
flow from its minimum flow setpoint up toward its maximum flow setpoint to 
maintain daytime unoccupied space temperature setpoint.  


d. Daytime Unoccupied Heating Mode: 


1) The BMS shall first start to modulate the VAV box flow from its maximum flow 
setpoint down toward its minimum flow setpoint to maintain daytime unoccupied 
space temperature setpoint. 


2) Once the VAV box is at its minimum flow, the BMS shall then start to open the 
radiation control valve to maintain occupied daytime unoccupied space 
temperature setpoint. 
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e. Unoccupied Cooling Mode (with the source AHU on): 


1) The BMS shall modulate the radiation control valve fully closed and modulate 
the VAV box flow to its maximum flow setpoint until space temperature has 
reached 3°F below unoccupied space temperature setpoint. 


f. Unoccupied Heating Mode: 


1) The BMS shall modulate the radiation control valve fully open until space 
temperature has reached 3°F above unoccupied space temperature setpoint. 


g. CO2 Control (applicable in Occupied Modes only): 


1) The BMS shall prioritize CO2 override over heating and cooling. 
2) The BMS shall modulate the VAV box flow toward its maximum to maintain 


acceptable room CO2 levels (<825 ppm). 


h. When the source AHU is off, the BMS shall modulate the VAV box closed and close the 
radiation control valve. 


3. VAV Box (with Reheat Coil) Sequence of Operation: 


a. Occupied Cooling Mode: 


1) The BMS shall first start to close the reheat coil control valve to maintain 
occupied space temperature setpoint. 


1) Once the reheat coil control valve is fully closed, the BMS shall then start to 
modulate the VAV box flow from its minimum flow setpoint up toward its 
maximum flow setpoint to maintain occupied space temperature setpoint.  


b. Occupied Heating Mode: 


1) The BMS shall use actual space temperature to reset the discharge temperature 
setpoint and use this to maintain occupied space temperature setpoint. 


2) The BMS shall first start to modulate the VAV box flow from its maximum flow 
setpoint down toward its minimum flow setpoint to maintain discharge 
temperature setpoint.  


3) Once the VAV box is at its minimum flow, the BMS shall then start to open the 
reheat coil control valve to maintain discharge temperature setpoint. 


c. Daytime Unoccupied Cooling Mode: 


1) The BMS shall first start to close the reheat coil control valve to maintain 
daytime unoccupied space temperature setpoint. 


2) Once the reheat coil control valve is fully closed, the BMS shall then start to 
modulate the VAV box flow from its minimum flow setpoint up toward its 
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maximum flow setpoint to maintain daytime unoccupied space temperature 
setpoint.  


d. Daytime Unoccupied Heating Mode: 


1) The BMS shall use actual space temperature to reset the discharge temperature 
setpoint and use this to maintain daytime unoccupied space temperature setpoint. 


2) The BMS shall first start to modulate the VAV box flow from its maximum flow 
setpoint down toward its minimum flow setpoint to maintain discharge 
temperature setpoint.  


3) Once the VAV box is at its minimum flow, the BMS shall then start to open the 
reheat coil control valve to maintain discharge temperature setpoint. 


e. Unoccupied Cooling Mode (with the source AHU on): 


1) The BMS shall modulate the reheat coil control valve fully closed and modulate 
the VAV box flow to its maximum flow setpoint until space temperature has 
reached 3°F below unoccupied space temperature setpoint. 


f. Unoccupied Heating Mode (with the source AHU on): 


1) The BMS shall modulate the reheat coil control valve fully open and modulate 
the VAV box flow to its minimum flow setpoint until space temperature has 
reached 3°F above unoccupied space temperature setpoint. 


g. CO2 Control (applicable in Occupied Modes only): 


1) The BMS shall prioritize CO2 override over heating and cooling. 
2) The BMS shall modulate the VAV box flow toward its maximum to maintain 


acceptable room CO2 levels (<825 ppm).   


h. When the source AHU is off, the BMS shall modulate the VAV box closed and close the 
reheat coil control valve.  


4. VAV Box (with Reheat Coil) and Radiation Sequence of Operation: 


a. Occupied Cooling Mode: 


1) The BMS shall use actual space temperature to reset the discharge temperature 
setpoint and use this to maintain occupied space temperature setpoint. 


2) The BMS shall first start to close the reheat coil control valve to maintain 
occupied discharge temperature setpoint. 


3) Once the reheat coil control valve is fully closed, the BMS shall then start to 
close the radiation control valve to maintain discharge temperature setpoint. 


4) Once the radiation control valve is fully closed, the BMS shall then start to 
modulate the VAV box flow from its minimum flow setpoint up toward its 
maximum flow setpoint to maintain discharge temperature setpoint.  
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b. Occupied Heating Mode: 


1) The BMS shall use actual space temperature to reset the discharge temperature 
setpoint and use this to maintain occupied space temperature setpoint. 


2) The BMS shall first start to modulate the VAV box flow from its maximum flow 
setpoint down toward its minimum flow setpoint to maintain discharge 
temperature setpoint.  


3) Once the VAV box is at its minimum flow, the BMS shall then start to open the 
radiation control valve to maintain discharge temperature setpoint. 


4) Once the radiation control valve is fully closed, the BMS shall then start to open 
the reheat coil control valve to maintain discharge temperature setpoint. 


c. Daytime Unoccupied Cooling Mode: 


1) The BMS shall use actual space temperature to reset the discharge temperature 
setpoint and use this to maintain daytime unoccupied space temperature setpoint. 


2) The BMS shall first start to close the reheat coil control valve to maintain 
discharge temperature setpoint. 


3) Once the reheat coil control valve is fully closed, the BMS shall then start to 
close the radiation control valve to maintain discharge temperature setpoint. 


4) Once the radiation control valve is fully closed, the BMS shall then start to 
modulate the VAV box flow from its minimum flow setpoint up toward its 
maximum flow setpoint to maintain discharge temperature setpoint.  


d. Daytime Unoccupied Heating Mode: 


1) The BMS shall use actual space temperature to reset the discharge temperature 
setpoint and use this to maintain daytime unoccupied space temperature setpoint. 


2) The BMS shall first start to modulate the VAV box flow from its maximum flow 
setpoint down toward its minimum flow setpoint to maintain discharge 
temperature setpoint.  


3) Once the VAV box is at its minimum flow, the BMS shall then start to open the 
radiation control valve to maintain discharge temperature setpoint. 


4) Once the radiation control valve is fully closed, the BMS shall then start to open 
the reheat coil control valve to maintain discharge temperature setpoint. 


e. Unoccupied Cooling Mode (with the source AHU on): 


1) The BMS shall modulate the reheat coil and radiation control valves fully closed 
and modulate the VAV box flow to its maximum flow setpoint until space 
temperature has reached 3°F below unoccupied space temperature setpoint. 
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f. Unoccupied Heating Mode (with the source AHU on): 


1) The BMS shall modulate the reheat coil and radiation control valves fully open 
and modulate the VAV box flow to its minimum flow setpoint until space 
temperature has reached 3°F above unoccupied space temperature setpoint. 


g. CO2 Control (applicable in Occupied Modes only): 


1) The BMS shall prioritize CO2 override over heating and cooling. 
2) The BMS shall modulate the VAV box flow toward its maximum to maintain 


acceptable room CO2 levels (<825 ppm). 


h. When the source AHU is off, the BMS shall modulate the VAV box closed and close the 
radiation and reheat coil control valves. 


5. VAV (Return Air) Box Sequence of Operation: 


a. In most cases, the BMS will control the return VAV to track the corresponding supply 
VAV CFM to provide a room offset. 


b. Occupied Mode: 


1) The BMS shall modulate the VAV box damper to maintain airflow setpoint.  


c. Unoccupied Mode (with the source AHU on): 


1) The BMS shall modulate the VAV box damper to maintain airflow setpoint. 


d. When the source AHU is off, the BMS shall modulate the VAV box closed. 
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3.16 Fan Coil Units 


Fan Coil Units Typical Hardwired and Software Points  


 
 
Point 


 
 
Type 


 
 
Alarm 


Short 
Term 
Trend 


Long 
Term 
Trend 


 
On 
Graphic 


Space Temperature AI Yes Yes Yes Yes 
Space Temperature Adjustment AI No No No Yes 
Space Humidity AI Yes Yes Yes Yes 
Discharge Temperature  AI Yes Yes Yes Yes 
Fan Status SW No Yes Yes Yes 
ECM Minimum Setpoint SW No No No Yes 
ECM Maximum Setpoint SW No No No Yes 
Fan Current Switch DI No No No Yes 
Condensate Level Switch for all 
TeleComm Room Applications and 
where required elsewhere 


DI Yes No No Yes 


Heating Valve  AO No Yes Yes Yes 
Cooling Valve AO No Yes Yes Yes 
Radiation Valve AO No Yes Yes Yes 
Fan Start/Stop (not required with ECM) DO No Yes Yes Yes 
Fan EC motor control AO No Yes Yes Yes 
Base Temperature Setpoint SW No No No Yes 
Space Temperature Setpoint SW No Yes Yes Yes 
Discharge Temperature Setpoint SW No Yes Yes Yes 
Heating Setpoint SW No No No No 
Cooling Setpoint SW No No No No 
Mode SW No No No Yes 
Occupied Status SW or 


DI 
No Yes Yes Yes 


 
* Refer to MIT Design Standards 230000-HVAC for further details.  
 


1. Fan Coil Units (2-pipe Cooling Only) Sequence of Operation: 


a. When space the temperature is in the deadband and the ECM has been at its minimum 
position, with the cooling coil control valve fully closed, for fifteen minutes, the BMS 
shall de-energize the fan. 


b. Occupied Cooling Mode: 


1) The fan shall be on in occupied mode with the ECM in its minimum position. 
2) The BMS shall use actual space temperature to reset the discharge temperature 


setpoint and use this to maintain occupied space temperature setpoint. 
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3) The BMS shall first start to modulate the cooling coil control valve open to 
maintain discharge temperature setpoint. 


4) Once the cooling coil control valve is fully open, the BMS shall then start to 
modulate the fan coil unit ECM from its minimum speed setpoint up toward its 
maximum speed setpoint to maintain discharge temperature setpoint. 


c. Daytime Unoccupied Cooling Mode: 


1) The fan shall be on in occupied mode with the ECM in its minimum position. 
2) The BMS shall use actual space temperature to reset the discharge temperature 


setpoint and use this to maintain daytime unoccupied space temperature setpoint. 
3) The BMS shall first start to modulate the cooling coil control valve open to 


maintain discharge temperature setpoint. 
4) Once the cooling coil control valve is fully open, the BMS shall then start to 


modulate the fan coil unit ECM from its minimum speed setpoint up toward its 
maximum speed setpoint to maintain discharge temperature setpoint. 


d. Unoccupied Cooling Mode: 


1) The BMS shall energize the fan, modulate the fan coil unit ECM to its maximum 
speed setpoint, and modulate the cooling coil control valve fully open until space 
temperature has reached 3°F below unoccupied space temperature setpoint. 


e. CO2 Control (applicable in Occupied Mode only): 


1) The BMS shall prioritize CO2 override over cooling. 
2) The BMS shall modulate the ECM toward its maximum speed setpoint to 


maintain acceptable room CO2 levels (<825 ppm). 


2. Fan Coil Units (2-pipe) and Radiation Sequence of Operation: 


a. When the space temperature is in the deadband and the ECM has been at its minimum 
position, with the cooling coil and radiation control valves fully closed, for fifteen 
minutes, the BMS shall de-energize the fan. 


b. Occupied Cooling Mode: 


1) The fan shall be on in occupied mode with the ECM in its minimum position. 
2) The BMS shall use actual space temperature to reset the discharge temperature 


setpoint and use this to maintain occupied space temperature setpoint. 
3) The BMS shall first start to close the radiation control valve to maintain 


discharge temperature setpoint. 
4) Once the radiation control valve is fully closed, the BMS shall then start to open 


the cooling coil control valve to maintain discharge temperature setpoint. 
5) Once the cooling coil control valve is fully open, the BMS shall then start to 


modulate the fan coil unit ECM from its minimum speed setpoint up toward its 
maximum speed setpoint to maintain discharge temperature setpoint.  
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c. Occupied Heating Mode: 


1) The fan shall be off in occupied heating mode. 
2) The BMS shall then start to open the radiation control valve to maintain occupied 


space temperature setpoint. 


d. Daytime Unoccupied Cooling Mode: 


1) The fan shall be on in daytime unoccupied mode with the ECM in its minimum 
position. 


2) The BMS shall use actual space temperature to reset the discharge temperature 
setpoint and use this to maintain daytime unoccupied space temperature setpoint. 


3) The BMS shall first start to close the radiation control valve to maintain 
discharge temperature setpoint. 


4) Once the radiation control valve is fully closed, the BMS shall then start to open 
the cooling coil control valve to maintain discharge temperature setpoint. 


5) Once the cooling coil control valve is fully open, the BMS shall then start to 
modulate the fan coil unit ECM from its minimum speed setpoint up toward its 
maximum speed setpoint to maintain discharge temperature setpoint.  


e. Daytime Unoccupied Heating Mode: 


1) The fan shall be off in daytime unoccupied heating mode. 
2) The BMS shall then start to open the radiation control valve to maintain daytime 


unoccupied space temperature setpoint. 


f. Unoccupied Cooling Mode: 


1) The BMS shall energize the fan, modulate the fan coil unit ECM to its maximum 
speed setpoint, modulate the radiation control valve fully closed, and modulate 
the cooling coil control valve fully open until space temperature has reached 3°F 
below unoccupied space temperature setpoint. 


g. Unoccupied Heating Mode: 


1) With the fan off and the cooling coil control valve fully closed, the BMS shall 
modulate the radiation control valve fully open, until space temperature has 
reached 3°F above unoccupied space temperature setpoint. 


h. CO2 Control (applicable in Occupied Modes only): 


1) The BMS shall prioritize CO2 override over heating and cooling. 
2) The BMS shall modulate the ECM toward its maximum speed setpoint to 


maintain acceptable room CO2 levels (<825 ppm). 
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3. Fan Coil Units (4-pipe) Sequence of Operation: 


a. When the space temperature is in the deadband and the ECM has been at its minimum 
position, with the cooling coil and hot water coil control valves fully closed, for fifteen 
minutes, the BMS shall de-energize the fan. 


b. Occupied Cooling Mode: 


1) The fan shall be on in occupied cooling mode with the ECM in its minimum 
position. 


2) The BMS shall use actual space temperature to reset the discharge temperature 
setpoint and use this to maintain occupied space temperature setpoint. 


3) The BMS shall first start to close the heating coil control valve to maintain 
discharge temperature setpoint. 


4) Once the heating coil control valve is fully closed, the BMS shall then start to 
open the cooling coil control valve to maintain discharge temperature setpoint. 


5) Once the cooling coil control valve is fully open, the BMS shall then modulate 
the fan coil unit ECM from its minimum speed setpoint up toward its maximum 
speed setpoint to maintain discharge temperature setpoint. 


c. Occupied Heating Mode: 


1) The fan shall be on in occupied heating mode with the ECM in its minimum 
position. 


2) The BMS shall use actual space temperature to reset the discharge temperature 
setpoint and use this to maintain occupied space temperature setpoint. 


3) The BMS shall first start to close the cooling coil control valve to maintain 
discharge temperature setpoint. 


4) Once the cooling coil control valve is fully closed, the BMS shall then start to 
open the heating coil control valve to maintain discharge temperature setpoint. 


5) Once the heating coil control valve is fully open, the BMS shall then modulate 
the fan coil unit ECM from its minimum speed setpoint up toward its maximum 
speed setpoint to maintain discharge temperature setpoint. 


d. Daytime Unoccupied Cooling Mode: 


1) The fan shall be on in daytime unoccupied cooling mode with the ECM in its 
minimum position. 


2) The BMS shall use actual space temperature to reset the discharge temperature 
setpoint and use this to maintain daytime unoccupied space temperature setpoint. 


3) The BMS shall first start to close the heating coil control valve to maintain 
discharge temperature setpoint. 


4) Once the heating coil control valve is fully closed, the BMS shall then start to 
open the cooling coil control valve to maintain discharge temperature setpoint. 
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5) Once the cooling coil control valve is fully open, the BMS shall then modulate 
the fan coil unit ECM from its minimum speed setpoint up toward its maximum 
speed setpoint to maintain discharge temperature setpoint. 


e. Daytime Unoccupied Heating Mode: 


1) The fan shall be on in daytime unoccupied heating mode with the ECM in its 
minimum position. 


2) The BMS shall use actual space temperature to reset the discharge temperature 
setpoint and use this to maintain daytime unoccupied space temperature setpoint. 


3) The BMS shall first start to close the cooling coil control valve to maintain 
discharge temperature setpoint. 


4) Once the cooling coil control valve is fully closed, the BMS shall then start to 
open the heating coil control valve to maintain discharge temperature setpoint. 


5) Once the heating coil control valve is fully open, the BMS shall then modulate 
the fan coil unit ECM from its minimum speed setpoint up toward its maximum 
speed setpoint to maintain discharge temperature setpoint. 


f. Unoccupied Cooling Mode: 


1) The BMS shall energize the fan, modulate the fan coil unit ECM to its maximum 
speed setpoint, modulate the heating coil control valve fully closed, and modulate 
the cooling coil control valve fully open until space temperature has reached 3°F 
below unoccupied space temperature setpoint. 


g. Unoccupied Heating Mode: 


1) The BMS shall energize the fan, modulate the fan coil unit ECM to its maximum 
speed setpoint, modulate the heating coil control valve fully open, and modulate 
the cooling coil control valve fully closed until space temperature has reached 
3°F above unoccupied space temperature setpoint. 


h. CO2 Control (applicable in Occupied Modes only): 


1) The BMS shall prioritize CO2 override over heating and cooling. 
2) The BMS shall modulate the ECM toward its maximum speed setpoint to 


maintain acceptable room CO2 levels (<825 ppm). 


4. Fan Coil Units (4-pipe Heating & Cooling) and Radiation Sequence of Operation: 


a. When the space temperature is in the deadband and the ECM has been at its minimum 
position, with the cooling coil, hot water coil, and radiation control valves fully closed, 
for fifteen minutes, the BMS shall de-energize the fan. 


b. Occupied Cooling Mode: 







 


 
MIT Design Standards 2022 | Division 25 — INTEGRATED AUTOMATION     Page 52 of 134 


1) The fan shall be on in occupied cooling mode with the ECM in its minimum 
position. 


2) The BMS shall use actual space temperature to reset the discharge temperature 
setpoint and use this to maintain occupied space temperature setpoint. 


3) The BMS shall first start to close the radiation control valve to maintain 
discharge temperature setpoint. 


4) Once the radiation control valve is fully closed, the BMS shall then start to close 
the heating coil control valve to maintain discharge temperature setpoint. 


5) Once the heating coil control valve is fully closed, the BMS shall then start to 
open the cooling coil control valve to maintain discharge temperature setpoint. 


6) Once the cooling coil control valve is fully open, the BMS shall then modulate 
the fan coil unit ECM from its minimum speed setpoint up toward its maximum 
speed setpoint to maintain discharge temperature setpoint. 


c. Occupied Heating Mode: 


1) The fan shall be on in occupied heating mode with the ECM in its minimum 
position. 


2) The BMS shall use actual space temperature to reset the discharge temperature 
setpoint and use this to maintain occupied space temperature setpoint. 


3) The BMS shall first start to close the cooling coil control valve to maintain 
discharge temperature setpoint. 


4) Once the cooling control valve is fully closed, the BMS shall then start to open 
the radiation control valve to maintain discharge temperature setpoint. 


5) Once the radiation control valve is fully open, the BMS shall then start to open 
the heating coil control valve to maintain discharge temperature setpoint. 


6) Once the heating coil control valve is fully open, the BMS shall then modulate 
the fan coil unit ECM from its minimum speed setpoint up toward its maximum 
speed setpoint to maintain discharge temperature setpoint. 


d. Daytime Unoccupied Cooling Mode: 


1) The fan shall be on in daytime unoccupied cooling mode with the ECM in its 
minimum position. 


2) The BMS shall use actual space temperature to reset the discharge temperature 
setpoint and use this to maintain daytime unoccupied space temperature setpoint. 


3) The BMS shall first start to close the radiation control valve to maintain 
discharge temperature setpoint. 


4) Once the radiation control valve is fully closed, the BMS shall then start to close 
the heating coil control valve to maintain discharge temperature setpoint. 


5) Once the heating coil control valve is fully closed, the BMS shall then start to 
open the cooling coil control valve to maintain discharge temperature setpoint. 


6) Once the cooling coil control valve is fully open, the BMS shall then modulate 
the fan coil unit ECM from its minimum speed setpoint up toward its maximum 
speed setpoint to maintain discharge temperature setpoint. 
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e. Daytime Unoccupied Heating Mode: 


1) The fan shall be on in daytime unoccupied heating mode with the ECM in its 
minimum position. 


2) The BMS shall use actual space temperature to reset the discharge temperature 
setpoint and use this to maintain daytime unoccupied space temperature setpoint. 


3) The BMS shall first start to close the cooling coil control valve to maintain 
discharge temperature setpoint. 


4) Once the cooling control valve is fully closed, the BMS shall then start to open 
the radiation control valve to maintain discharge temperature setpoint. 


5) Once the radiation control valve is fully open, the BMS shall then start to open 
the heating coil control valve to maintain discharge temperature setpoint. 


6) Once the heating coil control valve is fully open, the BMS shall then modulate 
the fan coil unit ECM from its minimum speed setpoint up toward its maximum 
speed setpoint to maintain discharge temperature setpoint. 


f. Unoccupied Cooling Mode: 


1) The BMS shall energize the fan, modulate the fan coil unit ECM to its maximum 
speed setpoint, modulate the heating coil and radiation control valves fully 
closed, and modulate the cooling coil control valve fully open until space 
temperature has reached 3°F below unoccupied space temperature setpoint. 


g. Unoccupied Heating Mode: 


1) The BMS shall energize the fan, modulate the fan coil unit ECM to its maximum 
speed setpoint, modulate the heating coil and radiation control valves fully open, 
and modulate the cooling coil control valve fully closed until space temperature 
has reached 3°F above unoccupied space temperature setpoint. 


h. CO2 Control (applicable in Occupied Modes only): 


1) The BMS shall prioritize CO2 override over heating and cooling. 
2) The BMS shall modulate the ECM toward its maximum speed setpoint to 


maintain acceptable room CO2 levels (<825 ppm). 
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3.17 Chilled Beams 


Chilled Beam Typical Hardwired and Software Points  


 
 
Point 


 
 
Type 


 
 
Alarm 


Short 
Term 
Trend 


Long 
Term 
Trend 


 
On 
Graphic 


Space Temperature AI Yes Yes Yes Yes 
Space Temperature Adjustment AI No No No Yes 
Space Humidity AI Yes Yes Yes Yes 
Space CO2 AI Yes Yes Yes Yes 
Booster Pump Start/Stop DO Yes Yes Yes Yes 
Booster Pump Status DI Yes Yes Yes Yes 
Pump Discharge Temperature AI Yes Yes Yes Yes 
Heating Valve  AO No Yes Yes Yes 
Cooling Valve AO No Yes Yes Yes 
Radiation Valve AO No Yes Yes Yes 
Base Temperature Setpoint SW No No No Yes 
Space Temperature Setpoint SW No Yes Yes Yes 
Heating Setpoint SW No No No No 
Cooling Setpoint SW No No No No 
Mode SW No No No Yes 
CHW Discharge Setpoint SW No Yes Yes Yes 
HW Discharge Setpoint SW No Yes Yes Yes 
Space Dewpoint SW No Yes Yes Yes 
Occupied Status SW or 


DI 
No Yes Yes Yes 


 
1. Chilled Beam with Zone Pump (2-pipe Cooling) Sequence of Operation: 


a. Occupied Cooling Mode: 


1) The BMS shall use actual space temperature to reset the CHW pump discharge 
temperature setpoint and use this to maintain occupied space temperature 
setpoint. The BMS shall reset the CHW pump discharge temperature setpoint 
between its maximum setpoint of 74°F and a minimum setpoint established by 
taking the maximum of two dew point calculations, outside air dew point reset 
calculation in following table, space dew point (as calculated from T&RH 
sensors in return duct) plus 2°F: 


 
Outside Air Dewpoint CHW Discharge Setpoint 


55°F 59°F 
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Outside Air Dewpoint CHW Discharge Setpoint 


52°F 55°F 


2) The BMS shall first modulate the cooling coil control valve open to maintain 
CHW pump discharge temperature setpoint. 


3) The BMS shall then energize the CHW booster pump. 


b. Daytime Unoccupied Cooling Mode: 


1) The BMS shall use actual space temperature to reset the CHW pump discharge 
temperature setpoint and use this to maintain daytime unoccupied space 
temperature setpoint. The BMS shall reset the CHW pump discharge temperature 
setpoint between its maximum setpoint of 74°F and a minimum setpoint 
established by taking the maximum of two dew point calculations.  Outside air 
dew point reset calculation in following table, space dew point (as calculated 
from T&RH sensors in return duct) plus 2°F. 


 


 


 


 


2) The BMS shall first modulate the cooling coil control valve open to maintain 
CHW pump discharge temperature setpoint. 


3) The BMS shall then energize the CHW booster pump. 


c. Unoccupied Cooling Mode: 


1) The BMS shall use actual space temperature to reset the CHW pump discharge 
temperature setpoint and use this to maintain unoccupied space temperature 
setpoint. The BMS shall reset the CHW pump discharge temperature setpoint 
between its maximum setpoint of 74°F and a minimum setpoint established by 
taking the maximum of two dew point calculations.  Outside air dew point reset 
calculation in following table, space dew point (as calculated from T&RH 
sensors in return duct) plus 2°F. 


 
Outside Air Dewpoint CHW Discharge Setpoint 


55°F 59°F 


52°F 55°F 


Outside Air Dewpoint CHW Discharge Setpoint 


55°F 59°F 


52°F 55°F 
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2) The BMS shall first modulate the cooling coil control valve open to maintain 
CHW pump discharge temperature setpoint until space temperature has reached 
3°F below unoccupied space temperature setpoint. 


3) The BMS shall then energize the CHW booster pump. 


d. Unoccupied Dewpoint Control Mode: 


1) If space dewpoint in any of the rooms in the zones served rises above 59°F, the 
BMS shall modulate the associated VAV box fully open until the space dewpoint 
reaches 56°F. 


e. Extreme Humidity Control Mode (dewpoint >57°F (occupied mode), dewpoint >59°F 
(unoccupied mode) as measured in the space or return duct): 


1) The BMS shall first de-energize the CHW booster pump. 
2) The BMS shall then modulate the cooling coil control valve fully closed. 


2. Chilled Beam with Zone Pump (4-pipe Heating & Cooling) Sequence of Operation: 


a. Occupied Cooling Mode: 


1) The BMS shall use actual space temperature to reset the CHW pump discharge 
temperature setpoint and use this to maintain occupied space temperature 
setpoint. The BMS shall reset the CHW pump discharge temperature setpoint 
between its maximum setpoint of 74°F and a minimum setpoint established by 
taking the maximum of two dew point calculations.  Outside air dew point reset 
calculation in following table, space dew point (as calculated from T&RH 
sensors in return duct) plus 2°F. 


 
Outside Air Dewpoint CHW Discharge Setpoint 


55°F 59°F 


52°F 55°F 


2) The BMS shall first start to modulate the cooling coil control valve open to 
maintain CHW pump discharge temperature setpoint. 


3) The BMS shall then energize the CHW booster pump and de-energize the HW 
booster pump 


4) The BMS shall then modulate the heating coil control valve fully closed. 


b. Occupied Heating Mode: 


1) The BMS shall first start to modulate the heating coil control valve open to 
maintain HW pump discharge temperature setpoint of 120°F. 
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2) The BMS shall then energize the HW booster pump and de-energize the CHW 
booster pump. 


3) The BMS shall then modulate the cooling coil control valve fully closed. 
4) Additionally, the heating mode utilizes a VAV box with reheat coil and/or 


perimeter radiation control valve as described above in the VAV section. 


c. Daytime Unoccupied Cooling Mode: 


1) The BMS shall use actual space temperature to reset the CHW pump discharge 
temperature setpoint and use this to maintain daytime unoccupied space 
temperature setpoint. The BMS shall reset the CHW pump discharge temperature 
setpoint between its maximum setpoint of 74°F and a minimum setpoint 
established by taking the maximum of two dew point calculations.  Outside air 
dew point reset calculation in following table, space dew point (as calculated 
from T&RH sensors in return duct) plus 2°F. 


 


 


 


 


2) The BMS shall first start to modulate the cooling coil control valve open to 
maintain CHW pump discharge temperature setpoint. 


3) The BMS shall then energize the CHW booster pump and de-energize the HW 
booster pump 


4) The BMS shall then modulate the heating coil control valve fully closed. 


d. Daytime Unoccupied Heating Mode: 


1) The BMS shall first start to modulate the heating coil control valve open to 
maintain HW pump discharge temperature setpoint of 120°F. 


2) The BMS shall then energize the HW booster pump and de-energize the CHW 
booster pump. 


3) The BMS shall then modulate the cooling coil control valve fully closed. 
4) Additionally, the heating mode utilizes a VAV box with reheat coil and/or 


perimeter radiation control valve as described above in the VAV section. 


e. Unoccupied Cooling Mode: 


1) The BMS shall use actual space temperature to reset the CHW pump discharge 
temperature setpoint and use this to maintain unoccupied space temperature 
setpoint. The BMS shall reset the CHW pump discharge temperature setpoint 
between its maximum setpoint of 74°F and a minimum setpoint established by 


Outside Air Dewpoint CHW Discharge Setpoint 


55°F 59°F 


52°F 55°F 
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taking the maximum of two dew point calculations.  Outside air dew point reset 
calculation in following table, space dew point (as calculated from T&RH 
sensors in return duct) plus 2°F. 


 
 
 
 
 
 
2) The BMS shall first modulate the cooling coil control valve open to maintain 


CHW pump discharge temperature setpoint until space temperature has reached 
3°F below unoccupied space temperature setpoint. 


3) The BMS shall then energize the CHW booster pump and de-energize the HW 
booster pump. 


4) The BMS shall then modulate the heating coil control valve fully closed. 


f. Unoccupied Heating Mode:  


1) The BMS shall first start to modulate the heating coil control valve open to 
maintain HW pump discharge temperature setpoint of 120°F until space 
temperature has reached 3°F above unoccupied space temperature setpoint. 


2) The BMS shall then energize the HW booster pump and de-energize the CHW 
booster pump. 


3) The BMS shall then modulate the cooling coil control valve fully closed. 
4) Additionally, the heating mode utilizes a VAV box with reheat coil and/or 


perimeter radiation control valve as described above in the VAV section. 


g. Unoccupied Dewpoint Control Mode: 


1) If space dewpoint in any of the rooms in the zones served rises above 59°F, the 
BMS shall modulate the associated VAV box fully open until the space dewpoint 
reaches 56°F. 


h. Extreme Humidity Control Mode (dewpoint >57°F (occupied mode), dewpoint >59°F 
(unoccupied mode) as measured in the space or return duct): 


1) The BMS shall de-energize the CHW booster pump. 
2) The BMS shall modulate the cooling coil control valve fully closed. 


3. Chilled Beam (2-pipe Cooling) Sequence of Operation: 


a. Occupied Cooling Mode: 


1) The BMS shall modulate the cooling coil control valve open to maintain 
occupied space temperature setpoint. 


Outside Air Dewpoint CHW Discharge Setpoint 


55°F 59°F 


52°F 55°F 
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b. Unoccupied Cooling Mode: 


1) The BMS shall modulate the cooling coil control valve fully open until space 
temperature has reached 3°F above unoccupied space temperature setpoint.   


c. Unoccupied Dewpoint Control Mode: 


1) If space dewpoint in any of the rooms in the zones served rises above 59°F, the 
BMS shall modulate the associated VAV box fully open until the space dewpoint 
reaches 56°F. 


d. Extreme Humidity Control Mode (dewpoint >57°F (occupied mode), dewpoint >59°F 
(unoccupied mode) as measured in the space or return duct): 


1) The BMS shall modulate the cooling coil control valve fully closed. 


4. Chilled Beam (4-pipe Heating & Cooling) Sequence of Operation: 


a. Occupied Cooling Mode: 


1) The BMS shall first modulate the heating coil control valve fully closed. 
2) The BMS shall then modulate the cooling coil control valve open to maintain 


occupied space temperature setpoint. 


b. Occupied Heating Mode: 


1) The BMS shall first modulate the cooling coil control valve fully closed. 
2) The BMS shall then modulate the heating coil control valve open to maintain 


occupied space temperature setpoint. 


c. Daytime Unoccupied Cooling Mode: 


1) The BMS shall first modulate the heating coil control valve fully closed. 
2) The BMS shall then modulate the cooling coil control valve open to maintain 


daytime unoccupied space temperature setpoint. 


d. Daytime Unoccupied Heating Mode: 


1) The BMS shall first modulate the cooling coil control valve fully closed. 
2) The BMS shall then modulate the heating coil control valve open to maintain 


daytime unoccupied space temperature setpoint. 


e. Unoccupied Cooling Mode: 
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1) The BMS shall first modulate the heating coil control valve fully closed. 
2) The BMS shall then modulate the cooling coil control valve open until space 


temperature has reached 3°F below unoccupied space temperature setpoint. 


f. Unoccupied Heating Mode:  


1) The BMS shall first modulate the cooling coil control valve fully closed. 
2) The BMS shall then modulate the heating coil control valve open until space 


temperature has reached 3°F above unoccupied space temperature setpoint. 


g. Unoccupied Dewpoint Control Mode: 


1) If space dewpoint in any of the rooms in the zones served rises above 59°F, the 
BMS shall modulate the associated VAV box fully open until the space dewpoint 
reaches 56°F. 


h. Extreme Humidity Control Mode (dewpoint >57°F (occupied mode), dewpoint >59°F 
(unoccupied mode) as measured in the space or return duct): 


1) The BMS shall modulate the cooling coil control valve fully closed. 


3.18 Finned Tube Radiation 


Finned Tube Radiation Typical Hardwired and Software Points  


 
 
Point 


 
 
Type 


 
 
Alarm 


Short 
Term 
Trend 


Long 
Term 
Trend 


 
On 
Graphic 


Space Temperature AI Yes Yes Yes Yes 
Space Temperature Adjustment AI No No No Yes 
Radiation Valve AO No Yes Yes Yes 
Base Temperature Setpoint SW No No No Yes 
Space Temperature Setpoint SW No Yes Yes Yes 
Heating Setpoint SW No No No No 
Cooling Setpoint SW No No No No 
Mode SW No No No Yes 
Occupied Status SW or DI No Yes Yes Yes 
 
1. Finned Tube Radiation Sequence of Operation: 


a. Occupied Cooling Mode: 


1) The BMS shall start to modulate the radiation control valve closed to maintain 
occupied space temperature setpoint. 


b. Occupied Heating Mode: 
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1) The BMS shall start to modulate the radiation control valve open to maintain 
occupied space temperature setpoint. 


 


c. Daytime Unoccupied Cooling Mode: 


1) The BMS shall start to modulate the radiation control valve closed to maintain 
daytime unoccupied space temperature setpoint. 


d. Daytime Unoccupied Heating Mode: 


1) The BMS shall start to modulate the radiation control valve open to maintain 
daytime unoccupied space temperature setpoint. 


e. Unoccupied Cooling Mode: 


1) The BMS shall modulate the radiation control valve fully closed to maintain 
unoccupied space temperature setpoint. 


f. Unoccupied Heating Mode: 


1) The BMS shall modulate the radiation control valve fully open to maintain 
unoccupied space temperature setpoint. 


3.19 Unit Heaters 


1. Hot Water, Steam, or Electric Unit Heater / Cabinet Unit Heaters: 


a. Key Concepts: 


1) Unit heaters and cabinet unit heaters shall have local control. 
2) A temperature sensor, located in each room served by the unit heaters or cabinet 


unit heaters, shall be monitored by the BMS. 


b. Sequence of Operation (Hot Water and Steam) 


1) Unit Heaters and cabinet unit heaters are locally controlled by a room thermostat, 
pipe mounted aqua-stat (hydronic) or pressure switch (steam), and two-position 
control valve. 


2) When the temperature in the space is below the room thermostat setpoint, the 
control valve shall open. On a rise in water temperature above the aqua-stat or 
pressure switch setpoint, the fan shall be energized. 


3) When the temperature in the space is below the room thermostat setpoint, the 
control valve shall close. On a fall in water temperature below the aqua-stat or 
pressure switch setpoint, the fan shall be de-energized. 
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Typical Unit Heaters Hardwired and Software Points  


 
 
Point 


 
 
Type 


 
 
Alarm 


Short 
Term 
Trend 


Long 
Term 
Trend 


 
On 
Graphic 


Space Temperature AI Yes Yes Yes Yes 
 
2. Hot Water, Steam, or Electric Unit Heater / Cabinet Unit Heater (BMS Controlled): 


a. Key Concepts: 


1) If the project requires, unit heaters and cabinet unit heaters shall be controlled by 
the BMS. 


b. Sequence of Operation (Hot Water and Steam): 


1) The BMS shall control the unit heaters and cabinet unit heaters as follows: 
2) When the temperature in the space is below the space temperature setpoint, the 


control valve shall open and the fan shall be energized. 
3) When the temperature in the space is above the space temperature setpoint, the 


control valve shall close and the fan shall be de-energized. 


Typical BMS Controlled Unit Heaters Hardwired and Software Points  


 
 
Point 


 
 
Type 


 
 
Alarm 


Short 
Term 
Trend 


Long 
Term 
Trend 


 
On 
Graphic 


Space Temperature AI Yes Yes Yes Yes 
Unit Heater Fan Status DI Yes Yes Yes Yes 
Unit Heater Fan On/Off DO No Yes Yes Yes 


Control Valve Open/Closed DO No Yes Yes Yes 
 


3. Split DX Units: 


a. Key Concepts: 


1) Split air conditioning units shall have local control. 
2) A temperature sensor, located in each room served by the split DX units, shall be 


monitored by the BMS. 
3) DX units shall be capable of being integrated to the BMS via a common 


communication protocol such as Modbus or BACnet.  


b. Sequence of Operation: 


1) Packaged Control. 
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Typical Split DX Units Hardwired and Software Points  


 
 
Point 


 
 
Type 


 
 
Alarm 


Short 
Term 
Trend 


Long 
Term 
Trend 


 
On 
Graphic 


Space Temperature AI Yes Yes Yes Yes 
 
4. Building Heating Hot Water Systems: 


a. Key Concepts: 


1) In most cases, steam and medium temperature hot water are supplied from MIT’s 
central plant. 


2) The pumps are designed to operate in a duty/standby arrangement. 


b. Sequence of Operation, General:  


1) The BMS shall energize the duty pump. Only one pump is required to run to 
maintain the system. 


2) The BMS shall switch the duty/standby alternation bi-monthly. 
3) Upon, pump failure, the BMS shall energize the standby pump and generate an 


alarm. 
4) The BMS shall linearly reset the hot water supply temperature setpoint as 


follows: 
 


Outside Air 
Temperature 


HW Supply 
Temperature 
Setpoint 


32°F 180°F (adjustable) 


65°F 140°F (adjustable) 


c. Differential Pressure Controls: 


1) The BMS shall first modulate the pump VFD to maintain system differential 
pressure setpoint. 


2) If the VFD is at its minimum for five minutes (adjustable) and the system 
differential pressure is still above setpoint, the BMS shall then begin to modulate 
the differential pressure valve open to maintain system differential pressure 
setpoint. 


3) If the BMS modulates the duty pump VFD speed to 90% or greater for more than 
five minutes (adjustable) without the differential pressure setpoint being reached, 
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the BMS shall energize the standby pump (initially at minimum speed) and begin 
to increase VFD speed to maintain differential pressure setpoint. The BMS shall 
de-energize the duty pump and generate a pump failure alarm.    


d. Temperature Controls: 


1) The BMS shall modulate the 1/3, 2/3 steam valves to maintain hot water supply 
temperature setpoint. In order to keep the steam load stable, the BMS shall 
sequence the valves in the following arrangement: 


 
1/3 Valve 
(%Open) 


2/3 Valve 
(%Open) 


0-75% 0%  


0% 0%-100% 


0-100% 100% 


 


Typical Building Heating Hardwired and Software Points 


 
 
Point 


 
 
Type 


 
 
Alarm 


Short 
Term 
Trend 


Long 
Term 
Trend 


 
On 
Graphic 


Pump Status SW Yes Yes Yes Yes 
Pump Amps AI No Yes Yes Yes 
Pump Runtime SW No No No Yes 
HOA Switch DI Yes Yes Yes Yes 
HWS Temperature AI Yes Yes Yes Yes 
HWR Temperature AI Yes Yes Yes Yes 
1/3 Steam Valve Position AI No Yes Yes Yes 
2/3 Steam Valve Position AI No Yes Yes Yes 
Differential Pressure Valve Position AI No Yes Yes Yes 
Differential Pressure  AI Yes Yes Yes Yes 
VFD Modulation AO No Yes Yes Yes 
VFD Fault SW Yes Yes Yes Yes 
Pump Start/Stop DO No Yes Yes Yes 
1/3 Steam Valve AO No Yes Yes Yes 
2/3 Steam Valve AO No Yes Yes Yes 
Differential Pressure Valve AO No Yes Yes Yes 
HWS Temperature Setpoint SW No Yes Yes Yes 
Differential Pressure Setpoint SW No Yes Yes Yes 
VFD Speed Feedback SW No Yes Yes Yes 
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5. Building Chilled Water Systems: 


a. Key Concepts: 


1) In most cases, chilled water is supplied from MIT’s central plant directly to 
HVAC loads and chilled water booster pumps are not required.  


2) Building pump pairs are designed to operate in a duty/standby arrangement. 
3) Pump sets can either be booster pumps (in series with the central plant pumps) or 


they can be deployed to create a recirculating loop within the building to serve 
process loads and other situations such as chilled beam operation or 
environmental rooms (simulating a condenser water loop) where an elevated 
temperature is required. 


b. Sequence of Operation, General: 


1) The BMS shall energize the duty pump. Only one pump is required to run to 
maintain the system differential pressure. 


2) The BMS shall switch the duty/standby alternation bi-monthly. 
3) Upon, pump failure, the BMS shall energize the standby pump and generate an 


alarm. 


c. Booster Pumps in Series – Differential Pressure Control: 


1) The BMS shall monitor differential pressure across the load. The supply (high) 
pressure sensor shall be located after the pump discharge but before the building 
load. The return (low) pressure sensor shall be located on the common circuit 
return line. 


2) The BMS shall modulate the pump VFD to maintain system differential pressure 
setpoint.  


3) If the differential pressure is greater than 5 psi (adjustable) above setpoint for 
more than 10 minutes (adjustable) while the duty pump is running at minimum 
speed, the shall de-energize the duty pump. 


4) If the differential pressure is below setpoint, the BMS shall energize the duty 
pump (initially at its lowest speed).  


5) The BMS shall then begin to increase the duty pump VFD speed to maintain 
system differential pressure setpoint. 


6) If the BMS modulates the duty pump VFD speed to 90% or greater for more than 
five minutes (adjustable) without the differential pressure setpoint being reached, 
the BMS shall energize the standby pump (initially at minimum speed) and begin 
to increase VFD speed to maintain differential pressure setpoint. The BMS shall 
de-energize the duty pump and generate a pump failure alarm. 


d. Secondary Loops with Heat Exchanger: 
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1) The BMS shall monitor supply temperature to the process load after the heat 
exchanger.  


2) The BMS shall modulate the primary side control valve to maintain secondary 
supply temperature setpoint.  


3) If primary pumps are required they shall operate as follows: 


a) If the control valve has been commanded to 90% or greater for more than 
5 minutes (adjustable) without the secondary supply temperature setpoint 
being reached, the BMS shall first energize the primary side duty pump 
(initially at minimum speed) and modulate the chilled water valve fully 
open, and then modulate the VFD speed to maintain the secondary 
supply temperature setpoint.  


b) If the BMS modulates the duty pump VFD speed to 90% or greater for 
more than five minutes (adjustable) without the secondary supply 
temperature setpoint being reached, the BMS shall energize the standby 
pump (initially at minimum speed) and begin to increase VFD speed to 
maintain secondary supply temperature setpoint. 


c) If the secondary supply temperature is below setpoint for more than ten 
minutes (adjustable) while the duty pump is running at minimum speed, 
the BMS shall de-energize the duty pump. The BMS shall modulate the 
chilled water valve toward fully closed to maintain secondary supply 
temperature setpoint. 


4) The preferred method is to control the process temperature at a fixed offset from 
primary chilled water supply temperature (because the primary chilled water 
temperature varies throughout the year from 42°F to 50°F). Ideally process 
supply temperature should be as high as possible in order to have better year 
round stability (55°F or higher is preferred for stability and better primary chilled 
water utilization. Temperatures above 55°F also reduce condensation on process 
equipment piping and components. 


e. Secondary Loops (with elevated temperatures) without Heat Exchanger: 


1) These systems commonly utilize a pump set with a modulating control valve 
returning chilled water to the central plant. The BMS controls the temperature 
supply to the process by modulating this valve which allows plant chilled water 
supply to bleed into the system. 


2) The BMS shall monitor supply temperature to the load after the circulating 
pump.  


3) The BMS shall modulate the chilled water return valve to maintain recirculated 
system supply water temperature setpoint. 


4) The BMS shall modulate the duty pump VFD speed to maintain system 
differential pressure setpoint. 


5) If the BMS modulates the duty pump VFD speed to 90% or greater for more than 
five minutes (adjustable) without the differential pressure setpoint being reached, 
the BMS shall energize the standby pump (initially at minimum speed) and begin 
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to increase VFD speed to maintain differential pressure setpoint. The BMS shall 
de-energize the duty pump and generate a pump failure alarm. 


Typical Chilled Water Hardwired and Software Points 


 
 
Point 


 
 
Type 


 
 
Alarm 


Short 
Term 
Trend 


Long 
Term 
Trend 


 
On 
Graphic 


Pump Status SW Yes Yes Yes Yes 
Pump Amps AI No Yes Yes Yes 
Pump Runtime SW No No No Yes 
HOA Switch DI Yes Yes Yes Yes 
VFD Fault DI Yes Yes Yes Yes 
VFD Bypass DI Yes Yes Yes Yes 
CHWS Temperature AI Yes Yes Yes Yes 
CHWR Temperature AI Yes Yes Yes Yes 
Differential Pressure Valve Position AI No Yes Yes Yes 
Supply Temperature Valve Position AI No Yes Yes Yes 
Differential Pressure  AI Yes Yes Yes Yes 
VFD Modulation AO No Yes Yes Yes 
Pump Start/Stop DO No Yes Yes Yes 
Differential Pressure Valve AO No Yes Yes Yes 
Differential Pressure Setpoint SW No Yes Yes Yes 
Supply Temperature Valve AO No Yes Yes Yes 
Supply Temperature Setpoint SW No Yes Yes Yes 
VFD Speed Feedback SW No Yes Yes Yes 


6. Life Safety Equipment Control: 


a. Stairwell Pressurization Fan: 


1) The fire alarm system shall control and monitor the fan. 


b. Stairwell Pressurization Fan with Temperature Control (if required due to stack effect – 
to be determined by MEP design consultant)  


1) The fire alarm system shall control and monitor the fan. 
2) The BMS shall modulate the reheat coil to maintain a discharge temperature 


setpoint (as determined by the MEP design consultant). 


c. Fire/Smoke Dampers: 


1) The fire alarm system shall control and monitor the fire/smoke dampers. 
2) It is MIT’s preference that when BMS has no integration to the fire/smoke 


dampers that power and control wiring for the fire/smoke dampers shall be 
installed by the division 26 electrical contractor.  
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d. Fireman’s Override Panel: 


1) If required, a fireman’s override panel will allow for firefighter override of 
selected fans and dampers. 


2) The BMS shall monitor fireman’s override fan position switch status (both on 
and off) from the fireman’s override panel. 


3) Power wiring for the fireman’s override panel shall be installed by the division 
26 electrical contractor. 


4) Control wiring from the fireman’s override panel to the respective fans and 
dampers shall be installed by the division 26 electrical contractor and closely 
coordinated with BMS contractor. 


5) Control wiring from the fireman’s override fan position switches to the BMS 
shall be installed by the BMS contractor. 


7. Equipment Restart Following a Fire Alarm: 


a. Provide a software program that will restart equipment shut down as the result of a fire 
alarm system (FAS) event following the return to normal conditions. When equipment is 
shut down by the FAS the BMS controlled relay shall be immediately placed in the 
“OFF” state such that the equipment cannot restart when the FAS relay enables startup of 
the equipment.  


b. If equipment is shut down by the FAS or by the BMS as the result of a fire alarm, then 
the shutdown shall not be annunciated as an alarm condition.  


c. Following the return to normal indication at the FAS, the BMS shall automatically 
initiate the restart of all equipment shut down by the FAS.  


d. The restart of the equipment shall be subject to all the software protection functions such 
as the minimum "off" time and the operator defined time delay requirements between 
successive equipment starts. Provide timing delays between equipment restart after a 
whole building shut down. 


e. The BMS shall turn on the equipment in a logically ordered sequence to avoid power 
surges and mechanical shortcomings (i.e., CHW/HW equipment should start before 
AHUs). 


f. Special care must be given to buildings with mixed BMS platforms to ensure the 
equipment responds appropriately after the fire alarm is cleared. 


8. Equipment Restart Following a Power Failure: 


a. Provide a program that will facilitate the restart of equipment following a power failure. 
b. Equipment restart following a power failure shall be determined by monitoring of the 


associated automatic transfer switch. 
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c. Following the restoration of power, the BMS shall automatically initiate the restart of all 
equipment. 


d. The restart of the equipment shall be subject to all the software protection functions such 
as the minimum "off" time and the operator defined time delay requirements between 
successive equipment starts. Provide timing delays between equipment restart after a 
whole building shut down. 


e. The BMS shall turn on the equipment in a logically ordered sequence to avoid power 
surges and mechanical shortcomings (i.e., CHW/HW equipment should start before 
AHUs). 


f. Special care must be given to buildings with mixed BMS platforms to ensure the 
equipment responds appropriately after the power is restored. 


3.20 Miscellaneous Monitoring 


1. Provide the following Miscellaneous Monitoring: 


a. Key Concepts: 


1) Miscellaneous monitoring will vary from project to project depending on the 
criticality of the space and user requirements. 


Typical Miscellaneous Monitoring Hardwired and Software Points 


 
 
Point 


 
 
Type 


 
 
Alarm 


Short 
Term 
Trend 


Long 
Term 
Trend 


 
On 
Graphic 


Lab Equipment Status (i.e. Freezers) DI Yes No No Yes 
Dust Collector Start/Stop DO No Yes Yes Yes 
Dust Collector Status AI Yes Yes Yes Yes 
Air Compressor Alarm DI Yes No No Yes 
Air Compressor Supply Pressure AI No Yes Yes Yes 
Air Compressor Receiver Tank 
Pressure 


AI No Yes Yes Yes 


PRV Alarms (if applicable) DI Yes No No Yes 
Low Pressure Steam Pressure AI Yes Yes Yes Yes 
Heat Trace Loss of Power Alarm DI Yes No No Yes 
Heat Trace Low Temperature Alarm DI Yes No No Yes 
Heat Trace Trouble Alarm DI Yes No No Yes 
Generator Alarm DI Yes No No Yes 
Vacuum Pump Alarm DI Yes No No Yes 
Sewage Ejector Pump Alarm DI Yes No No Yes 
Sewage Ejector Pump High Level 
Alarm 


DI Yes No No Yes 


Sump Pump Alarm DI Yes No No Yes 
Pit High Level Alarm DI Yes No No Yes 
Condensate Pump Alarm DI Yes No No Yes 
Condensate High Level Alarm DI Yes No No Yes 
Condensate Tank Conductivity AI Yes No No Yes 
Domestic Water Heater Status DI Yes No No Yes 
Domestic Water Temperature AI Yes Yes Yes Yes 
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Miscellaneous Tank Level AI Yes Yes Yes Yes 
Miscellaneous Tank Low Level DI Yes No No Yes 
Miscellaneous Tank High Level DI Yes No No Yes 
Specialty Water (RO/DI) General 
Alarms 


DI Yes No No Yes 


Controller UPS On  DI Yes No No Yes 
Automatic Transfer Switch (Normal) DI Yes Yes Yes Yes 
Automatic Transfer Switch (Emergency) DI Yes Yes Yes Yes 
Specialty Lab Exhaust Filter Differential 
Pressure 


AI Yes Yes Yes Yes 


Emergency Shower Flow Switch DI Yes Yes Yes Yes 


3.21 BMS Integration with Other Systems 


It is recommended the BMS integrates to the systems listed below when present. BMS integration with 
other standalone systems should be reviewed on a case by case basis to with the project team to ensure 
that they meet design requirements and align with project budgets.  


1.   Phoenix Celeris Laboratory Airflow and Control System (LAFCS). 
2.   Aircuity Air Quality System. 
3.   Boiler(s). 
4.   Chiller(s). 
5.   VFD(s). 
6.   Computer Room Air Conditioning (CRAC) Units. 
7.   Emergency Generator / Fuel Oil System. 
8.   PI Metering Platform. 
9.  Building Uninterruptible Power Supply. 
10.  Weather Services. 
11.  Lighting Control System. 
12.  BTU Meters. 
13.  Gas Monitoring. 
14.  Packaged Air Handling Units. 
15.  Building Analytics. 


The following page describe each system above in more detail.   
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1.   Phoenix Celeris Laboratory Airflow and Control System (LAFCS): 


a. The communication interface shall allow the BMS read/write capabilities. 
b. The BMS shall be able to ramp back the LAFCS for the purpose of energy saving 


schemes without impact on safety or the working environment.   
c. It shall be the responsibility of the BMS contractor to review requirements and coordinate 


with the LAFCS contractor for this integration. This integration shall be done via BACnet 
IP or LonWorks IP. 


d. Typical LAFCS Software Points shall be as follows: 


 
 


Point 


 
 
Type 


 
 
Alarm 


Short 
Term 
Trend 


Long 
Term 
Trend 


 
On BMS 
Graphic 


Space Temperature SW Yes Yes Yes Yes 
Space Temperature Setpoint SW Yes Yes Yes Yes 
Space Humidity SW Yes Yes Yes Yes 
Space Humidity Setpoint SW Yes Yes Yes Yes 
Volumetric Airflow Offset SW Yes Yes Yes Yes 
Volumetric Airflow Offset Setpoint SW Yes Yes Yes Yes 
Exhaust Air Valve Airflow Setpoint SW Yes Yes Yes Yes 
Exhaust Air Valve Airflow SW Yes Yes Yes Yes 
Supply Air Valve Airflow Setpoint SW Yes Yes Yes Yes 
Supply Air Valve Airflow SW Yes Yes Yes Yes 
Return Air Valve Airflow Setpoint SW Yes Yes Yes Yes 
Return Air Valve Airflow SW Yes Yes Yes Yes 
Supply Air Discharge Temperature SW Yes Yes Yes Yes 
Local Alarm SW Yes Yes Yes Yes 
Fume Hood Airflow Alarm SW Yes Yes Yes Yes 
Fume Hood Control Air Valve 
Position 


SW Yes Yes Yes Yes 


Fume Hood Sash Position SW Yes Yes Yes Yes 
Fume Hood Face Velocity SW Yes Yes Yes Yes 
Fume Hood Purge Mode SW Yes Yes Yes Yes 
Fume Hood Exhaust Air Valve 
Airflow 


SW Yes Yes Yes Yes 


Fume Hood Exhaust Air Valve 
Airflow 


SW Yes Yes Yes Yes 


Occupancy Status SW Yes Yes Yes Yes 
Communication Alarm SW Yes Yes Yes Yes 
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2. Aircuity Air Quality System: 


a. The communication interface shall allow the BMS read capabilities. 
b. The BMS shall be able to adjust the HVAC systems based on data from the air quality 


system for the purpose of energy saving schemes without impact on the safety or the 
working environment.   


c. It shall be the responsibility of the BMS contractor to review requirements and coordinate 
with the Air Quality System contractor for this integration. This integration shall be done 
via BACnet IP or LonWorks IP. 


d. Typical Aircuity Software Points shall be as follows: 


 
 
Point 


 
 
Type 


 
 
Alarm 


Short 
Term 
Trend 


Long 
Term 
Trend 


 
On BMS 
Graphic 


Outside Air Temperature SW Yes Yes Yes Yes 
Outside Air Humidity SW Yes Yes Yes Yes 
Outside Air Enthalpy SW Yes Yes Yes Yes 
Supply Air Temperature SW Yes Yes Yes Yes 
Supply Air Humidity SW Yes Yes Yes Yes 
Supply Air Enthalpy SW Yes Yes Yes Yes 
Return Air Temperature SW Yes Yes Yes Yes 
Return Air Humidity SW Yes Yes Yes Yes 
Return Air Enthalpy SW Yes Yes Yes Yes 
Space Temperature SW Yes Yes Yes Yes 
Space Humidity SW Yes Yes Yes Yes 
Carbon Monoxide SW Yes Yes Yes Yes 
Carbon Dioxide SW Yes Yes Yes Yes 
VOC SW Yes Yes Yes Yes 
Sensor Suite Trouble Alarm SW Yes Yes Yes Yes 
System Trouble Alarm SW Yes Yes Yes Yes 
Communication Alarm SW Yes Yes Yes Yes 







 


 
MIT Design Standards 2022 | Division 25 — INTEGRATED AUTOMATION     Page 73 of 134 


 


3. Boiler(s): 


a. The BMS shall be able to start and stop boilers via a hardwired point based on the 
sequence of operations program. This start / stop command shall not override any internal 
safeties that are for the purpose of protecting the equipment or people in the vicinity. 


b. The communication interface shall allow the BMS read capabilities. 
c. It shall be the responsibility of the BMS contractor to review requirements and coordinate 


with the boiler manufacturer for this integration. This integration shall be done via 
BACnet IP, BACnet MSTP, or Modbus IP. 


d. Typical Hardware/Software Points shall be as follows: 


 
 
Point 


 
 
Type 


 
 
Alarm 


Short 
Term 
Trend 


Long 
Term 
Trend 


 
On BMS 
Graphic 


Boiler Enable/Disable Command DO No Yes Yes Yes 
Burner Status SW Yes Yes Yes Yes 
Burner Control SW No Yes Yes Yes 
Hot Water Supply to Building SW Yes Yes Yes Yes 
Hot Water Supply from Boilers SW Yes Yes Yes Yes 
Hot Water Return to Boilers  SW Yes Yes Yes Yes 
Hot Water Return from Building SW Yes Yes Yes Yes 
Boiler Alarm SW Yes Yes Yes Yes 
Stack Temperature SW Yes Yes Yes Yes 
Boiler Isolation Valve SW Yes Yes Yes Yes 
Boiler Isolation Valve Status SW Yes Yes Yes Yes 
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4. Chiller(s): 


a. The BMS shall be able to start and stop chillers via a hardwired point based on the 
sequence of operations program. This start / stop command shall not override any internal 
safeties that are for the purpose of protecting the equipment or people in the vicinity. 


b. The communication interface shall allow the BMS read capabilities.   
c. It shall be the responsibility of the BMS contractor to review requirements and coordinate 


with the chiller manufacturer for this integration. This integration shall be done via 
BACnet IP or BACnet MSTP. 


d. Typical Software Points shall be as follows: 


 
 
Point 


 
 


Type 


 
 


Alarm 


Short 
Term 
Trend 


Long 
Term 
Trend 


 
On BMS 
Graphic 


Chiller Start/Stop Command DO No Yes Yes Yes 
Chiller Reset Signal AO No Yes Yes Yes 
Local Schedule SW No Yes Yes Yes 
Occupancy SW Yes Yes Yes Yes 
Remote Start Control SW No Yes Yes No 
Run Status Code SW Yes Yes Yes Yes 
Alarm Value SW Yes Yes Yes No 
System Alarm Code SW Yes Yes Yes No 
Entering Condenser 
Temperature 


SW No Yes Yes Yes 


Leaving Condenser 
Temperature 


SW No Yes Yes Yes 


Condenser Water Flow SW No Yes Yes Yes 
Condenser Refrigerant 
Temperature 


SW No Yes Yes Yes 


Condenser Pressure SW No Yes Yes Yes 
Line Current SW No No No Yes 
Line Voltage SW No No No Yes 
Line Frequency SW No No No Yes 
Line Power Factor SW No No No Yes 
Demand Limit SW No No No Yes 
System Load SW No No No Yes 
System Demand Limit SW No No No Yes 
Guide Vane Command SW No No No Yes 
Guide Vane Position SW No No No Yes 
VFD Speed Command SW No No No Yes 
VFD Speed Feedback SW No No No Yes 
Evaporator Saturation 
Temperature 


SW No No No Yes 


Evaporator Refrigerant 
Temperature 


SW No No No Yes 
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Oil Sump Temperature SW No No No Yes 
Communications Status SW Yes Yes Yes Yes 
Communications Alarm SW Yes Yes Yes Yes 
Equipment Alarm SW Yes Yes Yes Yes 
Compressor Discharge 
Temperature 


SW No No No Yes 


Motor Winding Temperature SW No No No Yes 
Thrust Bearing Temperature SW No No No Yes 
Chiller Runtime SW No Yes Yes Yes 
Leaving CHW Temperature SW No Yes Yes Yes 
CHW Temperature Setpoint SW No Yes Yes Yes 
Control Temperature 
Setpoint 


SW No Yes Yes Yes 


Chilled Water Temperature SW Yes Yes Yes Yes 
Entering Chilled Water 
Temperature 


SW No Yes Yes Yes 


Chilled Water Deadband SW No No No Yes 
Chilled Water Delta T SW No No No Yes 
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5. VFD(s): 


a. The BMS shall be able to start and stop and control the VFD speed via a hardwired point 
based on the sequence of operations program.  


b. The communication interface shall allow the BMS read capabilities.   
c. It shall be the responsibility of the BMS contractor to review requirements and coordinate 


with the VFD manufacturer for this integration. This integration shall be done via 
BACnet IP or BACnet MSTP. 


d. Typical Software Points shall be as follows: 


 
 
Point 


 
 


Type 


 
 
Alarm 


Short 
Term 
Trend 


Long 
Term 
Trend 


 
On BMS 
Graphic 


Start / Stop DO No Yes Yes Yes 
Speed Modulation AO No Yes Yes Yes 
Status (Current Sensor) AI Yes Yes Yes Yes 
VFD Fault DI Yes Yes Yes Yes 
HOA Not in Auto DI Yes Yes Yes Yes 
VFD in Bypass DI Yes Yes Yes Yes 
Forward / Reverse Status SW No No No Yes 
Drive Ready Status SW No No No Yes 
At Setpoint Status SW No No No Yes 
Resets Faults  SW No No No Yes 
Output Speed min-1  SW No No No Yes 
Output Frequency Hz  SW No No No Yes 
DC Bus Voltage V  SW No No No Yes 
Motor Voltage V SW No No No Yes 
Motor Current A  SW No No No Yes 
Motor Torque %  SW No No No Yes 
Motor Power %  SW No No No Yes 
Drive Thermal State %  SW No No No Yes 
Energy Counter kWh  SW No No No Yes 
Run Time  SW No Yes Yes Yes 
Last Error Code SW No No No Yes 







 


 
MIT Design Standards 2022 | Division 25 — INTEGRATED AUTOMATION     Page 77 of 134 


 


6. Computer Room Air Conditioning (CRAC) Units: 


a. The communication interface shall allow the BMS read capabilities. 
b. It shall be the responsibility of the BMS contractor to review requirements and coordinate 


with the CRAC manufacturer for this integration. This integration shall be done via 
BACnet IP or BACnet MSTP. 


c. Typical Software Points shall be as follows: 


 
 
Point 


 
 
Type 


 
 
Alarm 


Short 
Term 
Trend 


Long 
Term 
Trend 


 
On BMS 
Graphic 


Space Temperature SW Yes Yes Yes Yes 
Space Humidity SW Yes Yes Yes Yes 
Unit Status SW No Yes Yes Yes 
Unit Runtime SW No Yes Yes Yes 
General Alarm SW Yes Yes Yes Yes 


7. Emergency Generator / Fuel Oil Systems: 


a. The communication interface shall allow the BMS read capabilities. 
b. It shall be the responsibility of the BMS contractor to review requirements and coordinate 


with the emergency generator / fuel oil system manufacturer for this integration. This 
integration shall be done via BACnet IP, Modbus TCP/IP, or Modbus RTU. 


c. Typical Software Points shall be as follows: 


 
 
Point 


 
 
Type 


 
 
Alarm 


Short 
Term 
Trend 


Long 
Term 
Trend 


 
On BMS 
Graphic 


AC Voltmeter SW No No No No 
AC Ammeter SW No No No No 
AC Frequency Meter SW No No No No 
DC Voltmeter (Alternator Battery 
Charging) 


SW No No No No 


Running-time Meter SW No No No No 
Generator Running SW Yes No No Yes 
Generator Control ‘not-in-auto’ 
Mode Alarm 


SW Yes No No Yes 


Generator Current, per-phase SW No No No No 
Generator Voltage, phase-to-phase 
& phase-neutral 


SW No No No No 


Generator Real Power (kW), per 
phase & three-phase total 


SW No No No No 


Generator Reactive Power (kVAR), 
per phase & three phase total 


SW No No No No 


Generator Apparent Power (kVA), 
per phase & three phase total 


SW No No No No 


Generator Power Factor (true), SW No No No No 
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per-phase & three-phase total 
Generator Frequency readings SW No No No No 
Engine RPM SW No No No No 
Engine Oil Pressure SW No No No No 
Engine Oil Temperature SW No No No No 
Engine Coolant Temperature SW No No No No 
Engine Run Hours SW No No No No 
Battery Voltage SW No No No No 
Emergency Stop Switch Activated SW Yes No No No 
Over Speed Alarm SW Yes No No No 
Coolant High-Temperature Alarm SW Yes No No No 
Coolant Low-Level Alarm SW Yes No No No 
Oil Low-Pressure Alarm SW Yes No No No 
Fuel Tank Level SW No No No Yes 
Fuel Tank Low-Level Alarm SW Yes No No Yes 
Fuel Tank High-Level Alarm SW Yes No No Yes 
Fuel Tank Water Alarm SW Yes No No Yes 
Fuel Tank Interstitial alarm SW Yes No No Yes 
Fuel Oil Leak Detection (multiple 
points)  


SW Yes No No Yes 


Fuel Oil Pump Status SW Yes Yes Yes Yes 
Fuel Oil Overfill Alarm SW Yes No No Yes 
Generator Overload Alarm SW Yes No No Yes 
Failure of Communication Link SW Yes No No Yes 
Engine Exhaust Temperature SW Yes No No No 


8. PI Metering Platforms: 


a. Meters that measure incoming chilled water flow, incoming hot water flow, incoming 
steam flow, incoming natural gas flow, electrical data, are wired to a data gathering PLC 
and communicated to the PI historian located in the central plant.   


b. The provision of meters and the gathering panel vary from project, however, the BMS 
contractor generally wires these meters to the PI gathering data panel.  


c. The communication interface shall allow the BMS read capabilities. 
d. It shall be the responsibility of the BMS contractor to review requirements and coordinate 


with the PI manufacturer for this integration. This integration shall be done via Modbus 
TCP/IP. 
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Typical PI Metering Platform Software Points 


 
 
Point 


 
 
Type 


 
 
Alarm 


Short 
Term 
Trend 


Long 
Term 
Trend 


 
On BMS 
Graphic 


WATER      
Chilled Water Consumption 87. SW 88. No No No Yes 
Chilled Water Flow 89. SW 90. No No No Yes 
Chilled Water Pressure 91. SW No No No Yes 
Chilled Water Temperature 92. SW No No No Yes 
Chilled Water Delta T 93. SW 94. No No No Yes 
Condensate Flow 95. SW 96. No No No Yes 
STEAM      
Steam Consumption 97. SW 98. No No No Yes 
Steam Flow SW No No No Yes 
Steam Pressure SW No No No Yes 
Steam Temperature SW No No No Yes 
GAS & FULE      
Natural Gas Consumption SW No No No Yes 
Natural Gas Flow SW No No No Yes 
ELECTRICAL      
Real Energy kWhr  SW No No No Yes 
Demand Real Power D kW SW No No No Yes 
True Power Factor Total SW No No No No 
Current Ph A SW No No No Yes 
Current Ph B SW No No No Yes 
Current Ph C SW No No No Yes 
Current Neutral SW No No No No 
Current 3-Ph Average SW No No No No 
Current Apparent RMS SW No No No No 
Voltage A-B SW No No No Yes 
Voltage B-C SW No No No Yes 
Voltage C-A SW No No No Yes 
Voltage Average SW No No No No 
Voltage A-N SW No No No No 
Voltage B-N SW No No No No 
Voltage C-N SW No No No No 
Real Power Ph A kW SW No No No No 
Real Power Ph B kW SW No No No No 
Real Power Ph C kW SW No No No No 
Real Power Total F kW SW No No No No 
Reactive Power Ph A kVAR SW No No No No 
Reactive Power Ph B kVAR SW No No No No 
Reactive Power Ph C kVAR SW No No No No 
Reactive Power Total kVAR SW No No No No 
Apparent Power Ph A kVA SW No No No No 
Apparent Power Ph B kVA SW No No No No 
Apparent Power Ph C kVA SW No No No No 
Apparent Power Total kVA SW No No No No 
Frequency SW No No No No 
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9. Building Uninterruptible Power Supply (UPS): 


a. The communication interface shall allow the BMS read capabilities.   
b. It shall be the responsibility of the BMS contractor to review requirements and coordinate 


with the lighting control system manufacturer for this integration.  This integration shall 
be done via BACnet IP. 


c. Typical Software Points shall be as follows: 


 
 
Point 


 
 
Type 


 
 
Alarm 


Short 
Term 
Trend 


Long 
Term 
Trend 


 
On BMS 
Graphic 


Communication Alarm SW Yes No No Yes 
Battery Circuit Open SW Yes No No Yes 
Batter Discharging SW No No No No 
Low Battery Shutdown SW Yes No No Yes 
Mains 1 Input Switch Open SW No No No No 
Mains 1 Voltage Alarm SW Yes No No Yes 
Emergency Off Switch SW No No No No 
Operating On Battery SW Yes No No Yes 
Forced Inverter Shutdown SW No No No No 
Inverter Output Switch Open SW No No No No 
Inverter Stack Overload SW No No No No 
Inverter Sync with Mains 2 SW No No No No 
Inverter Thermal Override SW No No No No 
Maintenance Bypass SW No No No No 
Rectifier Charge Input Volt Alarm SW No No No No 
System Not Normal SW No No No No 
Transfer Lockout SW No No No No 
Unsafe Operation SW No No No No 
KVA SW No No No No 
Load Voltage A-B SW No No No No 
Load Voltage B-C SW No No No No 
Load Voltage C-A SW No No No Yes 
KW SW No No No Yes 
Mains 1 Voltage A-B SW No No No No 
Mains 1 Voltage B-C SW No No No No 
Mains 1 Voltage C-A SW No No No No 
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10. Weather Services: 


a. The communication interface shall allow the BMS read capabilities.   
b. This weather station will replace the more traditional approach of employing a small 


weather station per building. Each new building will be mapped to this data. 
c. In the near future, the predictive weather modeling will be utilized by MIT. 


1) Weather Modeling Optimization – By integrating the BMS with weather 
modeling for the facility, location predictive analytics can adjust central plant 
control algorithms and other key mechanical equipment sequences based on 
approaching weather fronts. The BMS learns and understands the terminal load 
value of a facility. Then, based on local weather forecasts, the BMS will reduce 
energy usage by not over compensating for sudden changes that trigger systems 
to react when not required to do so to maintain comfort and safety. During 
certain seasons of the year, frequent rapid weather changes can account for 
substantial excess energy usage. 


2) Approaching Storm Forecasting – By integrating the BMS with weather 
modeling for the facility, the risk of approaching storms can be evaluated. There 
is an opportunity under extreme weather conditions with high lightning output 
approaching, to have generators started to ensure no outages occurs. 


3) The BMS shall display via a graphical user interface all approaching weather 
patterns including rain, wind, lightning, etc. Weather occurrences shall be tracked 
in near real time. 


4) MIT shall have the ability to manually or via automated sequences take action 
based on this weather data for the purpose of saving energy or initiating actions 
to reduce the risk of power failures. 


d. It shall be the responsibility of the BMS contractor to review requirements and coordinate 
with the weather services provider for this integration. This integration shall be done via 
web services and Modbus IP.  


 
 
Point 


 
 
Type 


 
 
Alarm 


Short 
Term 
Trend 


Long 
Term 
Trend 


 
On BMS 
Graphic 


Outside Air Temperature SW No Yes Yes Yes 
Outside Air Humidity SW No Yes Yes Yes 
Outside Air Dewpoint SW No Yes Yes Yes 
Wind Speed SW No Yes Yes Yes 
Wind Direction SW No Yes Yes Yes 
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11. Lighting Control Systems: 


a. The communication interface shall allow the BMS read capabilities. 
b. The BMS shall be able to monitor the occupancy status of rooms     
c. It shall be the responsibility of the BMS contractor to review requirements and coordinate 


with the lighting control system manufacturer for this integration. This integration shall 
be done via BACnet IP. 


d. Typical Software Points shall be as follows: 


 
 
Point 


 
 
Type 


 
 
Alarm 


Short 
Term 
Trend 


Long 
Term 
Trend 


 
On BMS 
Graphic 


Occupancy Switch SW No Yes Yes Yes 
 


12. BTU Meters: 


a. The communication interface shall allow the BMS read capabilities. 
b. It shall be the responsibility of the BMS contractor to review requirements and coordinate 


with the equipment manufacturer for this integration. This integration shall be done via 
BACnet MSTP. 


c. Typical Software Points shall be as follows: 


 
 
Point 


 
 
Type 


 
 
Alarm 


Short 
Term 
Trend 


Long 
Term 
Trend 


 
On BMS 
Graphic 


Water BTU SW Yes Yes Yes Yes 
Water Flow SW Yes Yes Yes Yes 
Water Temperature SW Yes Yes Yes Yes 


 


13. Gas Monitoring: 


a. The communication interface shall allow the BMS read capabilities. 
b. It shall be the responsibility of the BMS contractor to review requirements and coordinate 


with the equipment manufacturer for this integration. This integration shall be done via 
BACnet MSTP. 


c. Typical Software Points shall be as follows: 


 
 
Point 


 
 
Type 


 
 
Alarm 


Short 
Term 
Trend 


Long 
Term 
Trend 


 
On BMS 
Graphic 


Gas Level SW Yes No No Yes 
Gas High Level Alarm SW Yes No No Yes 
System Alarm SW Yes No No Yes 
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14. Packaged Air Handling Units: 


a. The communication interface shall allow the BMS read/write capabilities. 
b. It shall be the responsibility of the BMS contractor to review requirements and coordinate 


with the equipment manufacturer for this integration. This integration shall be done via 
BACnet MSTP. 


c. The list of software points shall be similar to those listed in the Air Handling Unit section 
(3.a.viii.1.c.). 


15. Building Analytics (KGS Clockworks) 


a. A consistent point naming convention shall be used such that KGS Clockworks can poll 
the BMS network and gather the correct information necessary for building analytics.  


4.  BUILDING MANAGEMENT SYSTEM IMPLEMENTATION 


GUIDELINES  


4.1 BMS Hardware Engineering 


The purpose of the documentation is to provide relevant information to those responsible for designing, 
installing, implementing, and maintaining the BMS.  


The MEP design consultant shall thoroughly review the documentation and identify as many potential 
areas of non-conformance as possible.  


4.2 Coordination Drawings  


1. If applicable, the BMS contractor shall participate in the development of coordinated drawings 
with the mechanical and electrical contractors. The mechanical contractor shall indicate all 
mechanical, plumbing, and fire protection work on the drawings. The electrical contractor shall 
then add the electrical, fire alarm, and communication system work to the drawings. The BMS 
contractor shall indicate the required BMS work on the drawings for the following: 


a. Cable tray installed by the BMS contractor. 
b. Conduits over 2” installed by the BMS contractor. 
c. Sleeves required for BMS work. 
d. Devices above the ceiling or below a raised floor requiring access. 
e. Control panels. 
f. Sensor locations. 


2. The BMS contractor shall assist and cooperate with the other trades to ensure a complete and 
coordinated set of drawings has been generated. 
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4.3 Building Information Modeling (BIM) 


1. If applicable, the BMS contractor shall participate in the development of a Building Information 
Model with the architects, mechanical and electrical contractors. The mechanical contractor shall 
indicate all mechanical, plumbing, and fire protection work on the model. The electrical 
contractor shall then add the electrical, fire alarm, and communication system work to the model. 
The BMS contractor shall indicate the required BMS work on the model for the following: 


a. Cable tray installed by the BMS contractor. 
b. Conduits over 2 inch installed by the BMS contractor. 
c. Sleeves required for BMS work. 
d. Devices above the ceiling or below a raised floor requiring access. 
e. Control panels. 
f. Sensor Locations. 


2. The BMS contractor shall assist and cooperate with the other trades to ensure a complete model 
has been generated.  


4.4 Shop Drawings 


1. The BMS contractor shall prepare all shop drawings in Visio Professional or AutoCAD software. 
Drawings shall be 11”x17”. The BMS contractor shall furnish an electronic copy (in PDF format) 
of the shop drawings. Information shall have appropriate indices and tabs.  


2. The BMS hardware design package shall include the following: 


a. Valve Schedule: The valve schedule shall contain each valve's unique tag name, size, 
flow coefficient Kv (Cv), pressure drop at specified flow rate, spring range, actuator size 
and close-off pressure to torque data. The valve schedule shall contain actuator selection 
data supported by calculations of the force required to move and seal the valve, access 
and clearance requirements. 


b. Damper Schedule: The damper schedule shall contain each damper's unique tag name, 
type (opposed or parallel blade), nominal and actual sizes, orientation of axis and frame, 
direction of blade rotation, actuator size and spring ranges, operation rate, location of 
actuators and damper end switches, arrangement of sections in multi-section dampers, 
and methods of connecting dampers, actuators, and linkages. The damper schedule shall 
include the AMCA 500-D maximum leakage rate at the operating static-pressure 
differential. 


c. Flow Meter Schedule: The flow meter schedule shall contain the unique tag name, 
manufacturer, model number, part number, descriptive name, and sizing information for 
each flow meter 


d. Air Flow Station Schedule: The air flow station schedule shall contain the unique tag 
name, manufacturer, model number, part number, descriptive name, and duct size for 
each air flow station. 


e. Drawing Index and Drawing Legend: The drawing index shall list all BMS contractor 
drawings, including the drawing number, sheet number, drawing title. The drawing 
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legend shall show and describe all symbols, abbreviations, and acronyms used on the 
BMS drawings. 


f. Riser Diagram of Building Control Network: The riser diagram of the building control 
network shall show all network cabling, BMS hardware, and network hardware 
including: 


1) All BMS hardware with room number, unique identifiers, and common 
descriptive names including: 


a) Network controller naming format shall include the building number and 
successive instance number (within the building) and shall be similarly 
named in software. Examples include: M01_AS01, M01_AS02, 
M05_LGR01. 


b) Field controller naming format shall include the building, location, and 
system and shall be similarly named in software. Examples include: 
M01_ Rm701_AH1, E62_Rm305_FCU. 


2) All computer and network hardware with room number, unique identifiers, and 
descriptive names. 


3) All BMS network cabling and power wiring (can be shown as a depiction on 
each piece of BMS hardware and does not have to depict the actual routing of the 
network). 


4) All other devices connected to the BMS IP or MSTP network. 
5) IP address(es) as applicable for each piece of network hardware and computer 


hardware. 
6) If a small project is done within an existing building, the BMS contractor shall 


add the necessary revisions to an overall building riser. The added architecture 
can be circled or redlined with a project description to show when it was added. 
A riser showing one controller with a note saying to connect to nearest existing 
controller is not acceptable.   


3. Control System Schematic Drawings: The control system schematic drawings shall be 
in the same form as the MEP design consultant’s control system schematic drawings with 
the BMS contractor providing updated information and detail as required. A control 
system schematic shall be submitted for each system controlled or monitored by the 
BMS.  


4. Controller, Motor Starter and Relay Wiring Drawing: The controller wiring drawings 
shall be functional wiring drawings which show the interconnection of conductors and 
cables to each controller and to the identified terminals of input and output devices, 
starters and package equipment. The wiring drawings shall show all necessary jumpers, 
ground connections, and the labels of all conductors. Sources of power required for 
control systems and for packaged equipment control systems shall be identified back to 
the panel board circuit breaker number, controller enclosures, magnetic starter, or 
packaged equipment control circuit. Each power supply and transformer not integral to a 
controller, starter, or packaged equipment shall be shown. Wiring drawings shall be 
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submitted for each system controlled or monitored by the BMS. Typical wiring drawings 
shall be acceptable as long as the systems they represent are clearly marked.  


5. Control Panel Layout Drawing: Control panel layout drawings shall be to scale with all 
devices shown in their proposed positions. All control devices shall be identified by 
name. All terminal strips, control transformers, IP connection points, devices and wire 
channels shall be shown.  


6. Points List: A Points List shall be submitted for each system controlled or monitored by 
the BMS. The Points List shall include, name, description, range, engineering units, and 
alarm(s). An effort shall be made to streamline the point naming convention for similar 
points from similar systems. This will facilitate MIT’s ability to use BMS global search 
and replace tools make mass changes should our standards evolve and requiring 
functionality or setpoint changes.    


7. Sequence of Operation: The HVAC control system sequence of operation shall be in the 
same format as the MEP design consultant’s sequence of operation and shall refer to the 
devices by their unique identifiers/tags. No operational deviations from specified 
sequences shall be permitted without prior written approval of the MEP design 
consultant. Sequence of operation shall be submitted for each system controlled by the 
BMS. 


3. Submit electronic copy (in PDF format) of the hardware submittal data and shop drawings (Item 
#2) to the MEP design consultant for review prior to ordering or fabrication of the equipment. 


4. A piecemeal hardware submittal process shall be acceptable prior to complete comprehensive 
final submission as follows: 


a. Equipment submittals (if applicable). 
b. In-line device schedules (i.e., valves, dampers, flow stations, flow meters requiring long 


times). 
c. First shop drawing submission of each typical system. 
d. Control panel layout drawings. 
e. Sample software graphic display screens. 


5. The MEP design consultant shall make corrections, if required, and return to the BMS contractor. 
The BMS contractor shall then resubmit with the corrected or additional data. This procedure 
shall be repeated until all corrections are made to the satisfaction of the MEP design consultant 
and the shop drawings are fully approved.  


6. The following is a list of post construction submittals that shall be updated to reflect any changes 
during construction and re-submitted as “As-Built”: 


a. System architecture/riser drawing. 
b. System control schematic drawing for each controlled system. 
c. Points list for each controlled system. 
d. Wiring drawing for individual components. 
e. Control panel layout drawings. 
f. Sequence of operation. 
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4.5 Software Engineering  


1. The BMS software design package shall include the following: 


a. Graphic Samples: A representation of each type of graphic for the project. At a minimum 
include one of each different type for MIT approval: 


1) Riser Diagram or Summary Page. 
2) Floor Plan. 
3) Air Handling Units. 
4) Hydronic Systems. 
5) Terminal Units. 


  6) Miscellaneous Monitoring. 


b. Comprehensive Alarm List:  A matrix or spreadsheet containing full alarm list of new 
alarms to be used, containing the following: 


1) Root Point. 
2) Alarm Name. 
3) Alarm Type. 
4) Alarm Level. 
5) Alarm Messaging. 
6) Alarm Routing. 
7) Alarm Value / Return to Normal Value / Deadband. 
8) Alarm Time Delay. 
9) Alarm Log Display Parameters. 
 
Alarms already established and approved can be reused.  It is expected that each 
approved BMS vendor maintain an as-built database of their approved alarms with 
associated details. 


c. Integration Matrix: A detailed listing of each type of interface/integration (i.e., BACnet, 
Modbus, etc.) required for the project showing all available points and the following for 
each point:  


1) Is point mapped to graphic? 
2) Is point alarmed? 
3) Is point trended? 


2. Submit electronic copy (in PDF format) of the software submittal data (Item #i) to MIT prior to 
software implementation. 


3. A piecemeal software submittal process shall be acceptable prior to complete comprehensive final 
submission as follows: 


a. Graphics submittals. 
b. Alarm list. 
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c. Integration matrix. 


4. All communication between the BMS File Servers, BMS Workstations, and Network Controllers 
shall be via BACnet/IP and in accordance with ASHRAE 135 (except where proprietary 
Continuum expansion is required). 


5. For equipment requiring IP addresses, the BMS contractor shall coordinate with MIT to obtain IP 
addresses. 


6. The BMS contractor shall use a consistent software naming convention from system to system 
and campus-wide that is easily understood. An example would be that “SupAirTemp” is used to 
represent supply air temperature. 


7. The BMS contractor shall create modular programs that meet the intent of the sequence of 
operation. The software code shall be commented such that it is easily understood. A consistent 
software coding approach should be for similar systems campus-wide.     


8. The BMS contractor shall establish network object bindings as necessary to support software 
functionality: 


a. BACnet objects used for display on currently active displays shall be updated (via COV) 
as necessary to meet display requirements. 


b. BACnet objects used for currently active trends shall be updated (via COV) as necessary 
to meet trend interval requirements. 


c. BACnet alarm objects shall be bound from the device originating the alarm to the 
software. Alarms shall use the acknowledged service.  


9. The BMS contractor shall create color graphic display screens as follows: 


a. Color graphic display screen of a listing of buildings. Include “hot link” navigation 
buttons (activated with one mouse click) on the graphics that allow MIT to get to a 
specific building. 


b. Color graphic display screen of building riser. Include “hot link” navigation buttons 
(activated with one mouse click) on the graphics that allow MIT to get to specific floor or 
equipment displays, and critical monitoring displays. 


c. At least one color graphic display screen per floor. The status of environmental condition 
on the floor as well as smoke conditions and lighting conditions shall be displayed on the 
graphic. Include “hot link” navigation buttons (activated with one mouse click) on the 
graphics and outlined equipment blocks that allow MIT to get to a default home page as 
well as systems that are on the floor.  


d. One color graphic display screen for each system controlled or monitored by the BMS. 
The status of each input and output shall be displayed on the graphic. Include “hot link” 
navigation buttons (activated with one mouse click) on the graphics that allow MIT to get 
to the home page graphic, a floor level graphics, parent and child equipment, and critical 
monitoring displays. 


1) Graphic display screens for similar systems should be similar (i.e., similar sizing 
and layout). 


2) Graphic display screens for applicable systems should contain system PM 
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numbers. 
3) Graphic display screens for systems should contain a link to the applicable 


sequence of operations. 


 
 


e. “Hot link” buttons shall get the user to the respective graphics page in one front end 
keyboard or mouse click. 


f. Special attention shall be given to match existing graphic color schemes and layouts 
already in use at MIT. Graphics added to existing buildings (which already contain 
graphics) shall maintain to same look and feel.  


g. Graphics file name format shall be as follows: 


1) ABCD_123456789_abc: 


a) Where ABCD = Building (i.e., M02). 
b) Where 123456789 =  


1) Riser or, 
2) Floor# or, 
3) System Description (i.e., Rm169, AHU2). 
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c) Where abc = additional text after room or additional equipment (i.e., 
VAV, FCU). 


d) Examples include:  M02_AHU01, E15_Rm239_FCU. 


2) The file name of the graphic should support being used as inventory management 
field and fall into one of the following categories: 


a) Navigation. 
b) Riser. 
c) Floor Plan. 
d) System. 
e) Room. 
f) User Interface. 
g) Template. 
h) Balancing 
i) Test Graphic. 


h. Separate tabs shall be employed for less critical points, such as those from the BMS 
BACnet interface to a VFD. 


i. Points that are derived from a software interface as opposed to hardwired that are not on a 
separate tab must be clearly identified as such through either notes or a specific color 
scheme/strategy. 


j. Text box backgrounds of contrasting color shall be used for points or values that are 
typically grouped together (i.e., fan control). 


k. Units for values shall be aligned according to established vendor standards. 
l. Graphics orientation shall be as follows (see appendix for examples): 


1) Building riser graphics shall be in 2-D. 
2) Air handling unit graphics shall be 2-D with a 3-D “shadow effect”. 
3) Room level component graphics (i.e., VAVs, FCUs, and Chilled Beams) shall be 


2-D with a 3-D “shadow effect”. 
4) Hydronic and specialty systems shall be in 2-D.   


 
m. The BMS vendor shall fill out the title box information completely prior to acceptance by 


MIT. 
 


Colors shall be as detailed below. 
Graphic Color 
1) Background Black 
2) Floor Plans Black w/ White Outline & Gray Overlay 


(EcoStruxure) 
Yellow or Sky Blue (Continuum) 
Gray (Siemens) 
Black w/ White Outline & Thermographic Colors 
(ALC) 3) Systems  


Ductwork Light Gray 
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Graphic Color 
Chilled Water S&R Blue/Light Blue 


Hot Water S&R Red/Light Red 
Glycol S&R To follow CHW and/or HW 
Steam Line Gray 


Condensate Line Gray 
Fuel Oil Orange 


Other Gases TBD 
Process Lines TBD  


4) Equipment  
Boilers Manufacturer’s Standard 


Water Chillers Manufacturer’s Standard 
Glycol Chillers Manufacturer’s Standard 


Cooling Towers Manufacturer’s Standard 
Air Compressors Manufacturer’s Standard 


Air Dryers Manufacturer’s Standard 
All Fire Fighting 


Equipment 
Manufacturer’s Standard 


Pumps & Motors Manufacturer’s Standard 
Fire Pumps Manufacturer’s Standard 


Switch Gear Manufacturer’s Standard  
for schematic lines Transformers Manufacturer’s Standard 


Air Handlers Gray 
Exhaust Fans Gray 


VAVs Manufacturer’s Standard 
Fan Coil Units Manufacturer’s Standard 
Chilled Beams Manufacturer’s Standard 


Tanks Manufacturer’s Standard 
4) Instrumentation  


Temperature Purple 
Humidity Orange 


CO2 Yellow 
Pressure Green 


Airflow Bronze 
Water Flow Bronze 
Fire/Smoke Gray 


Control Valves Red (HW), Blue (CHW), Purple (HRC) 


10. The BMS contractor shall configure user accounts which include usernames, passwords, and 
permission levels for all authorized users. After final acceptance of system, the BMS contractor 
shall work with MIT to remove all temporary user names and passwords that were required for 
commissioning purposes. User accounts shall be as follows: 


a. BMS Administrator / BMS Analyst (access to everything available). 
b. Engineer (access to everything available except administrator privileges). 
c. Technician (same as engineer except no ability to modify programs). 
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d. View Only. 
e. Special Cases (i.e., a professor wants control of his space). 


11. The BMS contractor shall configure alarm handling as detailed in the sequence of operation. The 
BMS contractor shall coordinate alarm strategy with MIT via the submittal process described 
above. 


a. Alarm levels shall be as follows (how they appear in the alarm log is detailed under each 
(a, b, & c are applicable to Ecostruxure, while d is applicable to WebCTRL): 


1) Life Safety (Toxic Gas): 


a) Alarm: Bold Black Text w/ Orange Color Band. 
b) Acknowledged (in alarm): Italic Black w/ Orange Color Band. 
c) Unacknowledged RTN: Normal Black Text w/ Orange Color Band. 
d) WebCTRL: Orange “TG” Icon 


2) Life Safety (Fire Alarm): 


a) Alarm: Bold White Text w/ Red Color Band. 
b) Acknowledged (in alarm): Italic Gray Text w/ Red Color Band. 
c) Unacknowledged RTN: Normal Gray Text w/ Red Color Band. 
d) WebCTRL: Red “FA” Icon 


3) Animal Labs: 


a) Alarm: Bold White Text w/ Dark Blue Color Band. 
b) Acknowledged (in alarm): Italic Gray Text w/ Dark Blue Color Band. 
c) Unacknowledged RTN: Normal Gray Text w/ Dark Blue Color Band. 
d) WebCTRL: Dark Blue “AQ” Icon 


4) Clean Rooms: 


a) Alarm: Bold Black Text w/ Medium Blue Color Band. 
b) Acknowledged (in alarm): Italic Gray Text w/ Medium Blue Color Band. 
c) Unacknowledged RTN: Normal Gray Text w/ Medium Blue Color Band. 
d) WebCTRL: Medium Blue “CR” Icon 


5) Environmental Rooms: 


a) Alarm: Bold Black Text w/ Blue/Gray Color Band. 
b) Acknowledged (in alarm): Italic Gray Text w/ Blue/Gray Color Band. 
c) Unacknowledged RTN: Normal Gray Text w/ Blue/Gray Color Band. 
d) WebCTRL: Blue/Gray “ER” Icon 


6) BSL Laboratories: 
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a) Alarm: Bold Black Text w/ Light Blue Color Band. 
b) Acknowledged (in alarm): Italic Gray Text w/ Light Blue Color Band. 
c) Unacknowledged RTN: Normal Gray Text w/ Light Blue Color Band. 
d) WebCTRL: Light Blue “BSL” Icon 


7) Standard Alarming: 


a) Alarm: Bold Black Text w/ White Color Band. 
b) Acknowledged (in alarm): Italic Gray Text w/ White Color Band. 
c) Unacknowledged RTN: Normal Gray Text w/ White Color Band. 
d) WebCTRL: White “S” Icon 


8) Standard Alarming (Higher Priority): 


a) Alarm: Bold White Text w/ Purple Color Band. 
b) Acknowledged (in alarm): Italic Gray Text w/ Purple Color Band. 
c) Unacknowledged RTN: Normal Gray Text w/ Purple Color Band. 
d) WebCTRL: Purple “S” Icon 


9) Maintenance Alarm: 


a) Alarm: Bold Black Text w/ Yellow Color Band. 
b) Acknowledged (in alarm): Italic Gray Text w/ Yellow Color Band. 
c) Unacknowledged RTN: Normal Gray Text w/ Yellow Color Band. 
d) WebCTRL: Blue “Fan” Icon (Default) 


10) Trouble Alarm: 


a) Alarm: Bold Black Text w/ Yellow Color Band. 
b) Acknowledged (in alarm): Italic Gray Text w/ Yellow Color Band. 
c) Unacknowledged RTN: Normal Gray Text w/ Yellow Color Band. 
d) WebCTRL: Black “T” Icon 


b. Alarms shall be as detailed as per the vendor’s approved alarm databases.  These are 
living documents and should be amended periodically to reflect new alarms. In general 
the alarm types should be as follows: 


 


Alarm Type Alarm Functionality Application Information 


Change of State The change of state alarm 
monitors the state of 
changes of digital values. 
You configure the alarm to 
trigger when the variable 
changes its state to true or 


This type of alarm is used 
for digital status alarming or 
alarms configured in code 
that trigger digital alarm 
flags. 
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false. 


Change of Value The change of value alarm 
occurs under the following 
conditions: 


• The absolute value of 
the monitored variable 
changes by an amount 
that is equal to or 
greater than the value 
displayed in the 
Increment property and 
the condition remains in 
that state for the time 
identified in the time 
delay property. 


This type of alarm is used 
for alarms where the values 
can have the same +/B 
alarm values. 


Floating Limit This alarm is triggered 
when the monitored value 
exceeds or falls below the 
values as determined by 
the current value of the 
setpoint referenced, upper 
deviation limit, lower 
deviation limit and the 
deadband. 


This type of alarm is used 
this for point values that 
require different offset 
values for the high and low 
alarm limits. 


Out of Range This alarm is triggered 
when the referenced point 
falls outside the upper limit 
and lower limits. 


This alarm type is used for 
values where the normal 
range may float but the 
alarm is a hard value such 
a critical space temperature 
alarm, high alarm of 80°F, 
low alarm of 60°F. 


Communication Alarm This alarm is triggered 
when a controller loses it 
communication. 


This alarm should be used 
for all controllers. 


   


c. Alarms should generally have to adhere to the following guidelines (refer to the appendix 
for further detailed information): 


1) AHU Supply Temperature +5°F from setpoint. 
2) AHU/EF Static Pressure +20% from setpoint. 
3) AHU Discharge Relative Humidity > 85%. 
4) AHU Heating Coil Discharge Temperature < 40°F. 
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5) Hydronic Differential Pressure +20% from setpoint. 
6) Hydronic Supply/Return Temperatures +5°F from setpoint. 
7) Animal Quarters Airflow +20% from setpoint. 
8) Animal Quarters Differential Pressure +0.0001” w.c. from setpoint. 
9) Animal Quarters Temperature +3°F from setpoint. 
10) Animal Quarters Relative Humidity +10% from setpoint. 
11) Laboratory Airflow +20% from setpoint. 
12) Laboratory Temperature +5°F from setpoint. 
13) Laboratory Relative Humidity +20% from setpoint. 
14) Office Temperature +10°F from setpoint. 
15) Classroom Temperature +10°F from setpoint. 
16) Conference Room CO2 > 825 ppm. 


d. Alarm shunting strategies should be implemented in applicable areas and systems. For 
example an office temperature will not alarm if the source AHU is off or CHW or HW is 
not available. 


e. Alarms shall be set up with suitable time delays to avoid nuisance alarms. 
f. Alarms shall be linked to their applicable graphic, such that upon alarm indication, a user 


can open the graphic link from the alarm viewer. 


12. The BMS contractor shall configure the scheduling function of the BMS software to schedule 
systems as shown in the sequence of operation and as required for the building.   


a. For critical buildings that must be on 24/7, no schedules are required. 
b. For systems that turn on and off, provide daily occupancy schedules 8:00AM-6:00PM, 


exclusive of any required start-up/transition time.  


13. The BMS contractor shall create trends and reports for required points as shown in the sequence 
of operation and as specified. The approach shall be as follows: 


a. Short term trending (done at the controller level):  Trends shall be set for up all hardwired 
I/O and setpoint variables, and other key calculated values (i.e., enthalpy) as follows: 


1) For mechanical systems, instantaneous reading at every fifteen minute interval 
for a total period of three days. 


2) For room level systems, instantaneous reading at every fifteen minute interval for 
a total period of one day minimum. Ideally MIT would prefer this to be three 
days, if the controller has the memory to support this. 


3) Digital value and non-resetting setpoints may be trended on change of value, 
while analog values and resetting setpoints shall be instantaneously trended.  


b. Long term trending (at the server or workstation):  All short term trends shall be archived 
for 365 days, at which time they can be written over by the newest data. 


c. Grouping of trends strategy shall be deployed for short term trending to assist in 
troubleshooting via trend graphs as follows: 
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1) Terminal Unit Distribution for Offices: 


a) Temperature (contains all key trended values related to temperature). 
b) Flow (contains all key trended values related to flow). 
c) Occupancy (contains all key trended values related to occupancy). 


2) Terminal Unit Distribution for Laboratories and Animal Quarters: 


a) Temperature (contains all key trended values related to temperature). 
b) Flow (contains all key trended values related to flow). 
c) Room Pressure/Offset (contains all key trended values related to room 


pressure). 
d) Occupancy (contains all key trended values related to occupancy and 


lighting). 
e) Fume Hood operating parameters. 


3) AHU: 


a) Supply Air Temperature (contains all key trended values related to 
temperature). 


b) Economizer Control. 
c) Pre-heat Coil Valve Control (includes Face and Bypass control). 
d) Cooling Coil Valve Control. 
e) Heating Coil Valve Control. 
f) Heat Recovery Control. 
g) Supply Air Fan Control (contains all key trended values related to fan 


control). 
h) Return Air Fan Control (contains all key trended values related to fan 


control). 
i) Humidification Control (contains all key trended values related to 


humidification). 
j) Occupancy (contains all key trended values related to occupancy). 


4) Exhaust Fans: 


a) Exhaust Air Fan Control (contains all key trended values related to fan 
control). 


5) Heat Exchangers: 


a) Supply Temperature (contains all key trended values related to 
temperature). 


b) Return Temperature (contains all key trended values related to 
temperature). 


c) Pump Control (contains all key trended values related to pump control). 
d) Differential Pressure (contains all key trended values related to pump 
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control). 


6) Chilled Water: 


a) Pump Control (contains all key trended values related to pump control). 
b) Differential Pressure {plant and local} (contains all key trended values 


related to pump control). 


14. BACnet Naming and Address Convention: 


a. The BMS contractor shall coordinate with MIT and provide unique naming and 
addressing for BACnet networks and devices as follows: 


1) Controller-Device/Network Numbering: 


a) The BMS contractor shall assign unique numbers to each new network 
and controller/device installed on the BACnet network based on the 
following: 


 
Manufacturer Instance ID Network # 
SE 100,000-299,999 30,000-49,999 
Siemens 300,000-399,999 50,000-59,999 
Lutron 400,000-599,999 same as manufacturers 
ALC 600,000-799,999 50,000-69,999 


 
 


2) MAC Addresses: 


a) Every BACnet device shall have an assigned and documented MAC 
Address unique to its network.  


b) For Ethernet networks, the BMS contractor shall document the MAC 
Address assigned at its creation.  


c) For MSTP networks, the BMS contractor shall assign from the MAC 
Address from a range as indicated by manufacturer’s documentation. 


3) UDP Port Number: 


a) The BMS contractor shall set every BACnet Building Controller (B-BC) 
and BACnet Router UDP port number to 47808 (BAC0) or a different 
UDP legal port number if needed. 


4) Device Object Identifier Property Number: 


a) The BMS contractor shall assign unique Device "Object_Identifier" 
property numbers or device instances for each device on the BACnet 
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network.  


5) Object Name Property Text (Other than Device Objects): 


a) The Object Name property field shall support 32 minimum printable 
characters.  


b) The BMS contractor will provide object naming convention consistent 
with BMS manufacturer’s standards. 


6) Object Identifier Property Number (Other than Device Objects): 


a) The BMS contractor shall assign Object Identifier property numbers as 
shown or at the BMS contractor's discretion.  


15. Minimum BACnet Object Requirements: 


a. Use of Standard BACnet Objects: 


1) For the following points and parameters, the BMS contractor shall use standard 
BACnet objects: 


a) Hardwired I/O wired to native BACnet controllers. 
b) Setpoints. 
c) Calculated values. 
d) Equipment status. 
e) PID loop parameters. 
f) Alarms. 
g) Trends. 
h) Schedules. 


b. BACnet Object Description Property: 


1) The Object Description property shall support 32 minimum printable characters.  
2) For each BACnet object, the BMS contractor shall complete the description 


property field using a brief, narrative, plain English description specific to the 
object and project application (i.e., "AHU On").  


c. Analog Input, Output, and Value Objects: 


1) The BMS contractor shall create Description and/or Device Type text strings that 
match the signal type and engineering units shown on the drawings. 


d. Binary Input, Output, and Value Objects: 


1) The BMS contractor shall create Inactive Text and Active Text property 
descriptions that match the conditions shown on the drawings. 
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e. Calendar Objects: 


1) For devices with scheduling capability, the BMS contractor shall create Calendar 
Objects as required with ten-entry capacity and enable the writeable Date List 
property and support all calendar entry data types. 


f. Schedule Objects: 


1) The BMS contractor shall use Schedule Objects for all building system 
scheduling. 


g. Loop Object or Equals: 


1) The BMS contractor shall use Loop Objects or equivalent BACnet objects in 
each applicable field device for PID control.  


h. Trend Objects: 


1) The BMS contractor shall use Trend Objects for all building system trending. 


16. Minimum BACnet Service Requirements: 


a. Command Priorities: 


1) The BMS contractor shall use commandable BACnet objects to control 
machinery and systems, providing the priority levels listed below: 


Priority Level Application 
1 Manual-Life Safety 
2 Automatic-Life Safety 
3 (User Defined) 
4 (User Defined) 
5 Critical Equipment Control 
6 Minimum On/Off 
7 (User Defined) 
8 Manual Operator 
9 (User Defined) 
10 (User Defined) 
11 Load Shedding 
12 (User Defined) 
13 (User Defined) 
14 (User Defined) 
15 (User Defined) 
16 (User Defined) 


 


b. Alarming: 
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1) Alarm Priorities: 


a) The BMS contractor shall coordinate alarm and event notification with 
MIT. 


2) Notification Class: 


The BMS contractor shall enable writeable Priority, Ack Required, and Recipient 
List properties of Notification Class objects. 


3) Event Notification Message Texts: 


The BMS contractor shall use condition specific narrative text and numerical 
references for alarm and event notification. 


4) Updating Displayed Property Values. 
5) The BMS contractor shall create the graphic display screens to receive property 


values based on receipt of confirmed and unconfirmed Change of Value 
notifications. The COV increment shall be adjustable using BACnet services and 
shall be setup as 0.5 for all values except differential or static pressure which 
should be 0.1. 


 


4.6 BMS Installation 


1. General Installation Requirements: 


a. Building Management System: 


1) The BMS shall be completely installed, tested in accordance with the 
commissioning section of this standards document, and ready for operation.  


2) The BMS contractor shall ensure penetrations and mounting holes in the building 
exterior required for the BMS installation are watertight. 


3) The BMS contractor shall ensure that there is sufficient access for all BMS 
devices. All control system devices shall be located such that they can be 
accessed for to calibration, removal, or repair.  


4) The BMS contractor shall ensure that the BMS installation does not interfere 
with the clearance requirements for mechanical and electrical system operation 
and maintenance. 


b. BMS Controller Requirements: 


1) All BMS controllers shall be installed in enclosure except for BMS controllers 
used to control terminal units. 


2) The BMS contractor shall provide a unique BMS controller for each major piece 
of equipment. Exhaust fans and miscellaneous monitoring may reside on 
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controllers designated for other major equipment. 
3) Control software algorithm and inputs and outputs for a single system or piece of 


equipment shall reside on a single controller. Control loops shall not rely on the 
network for control. 


4) The quantity of controllers connected on one secondary MSTP network shall not 
exceed 75 percent of maximum node capacity published by the BMS 
manufacturer. If necessary, provide additional hardware, over and above that 
shown on MEP design consultant’s drawings, to meet this requirement. 


5) I/O Point Capacity: 


a) BMS contractor shall provide I/O point capacity required for system 
control plus spare I/O points in each control panel. Spare I/O shall not be 
required for terminal unit controllers.  


b) Spare I/O point capacity shall be defined as terminal connections, which 
are ready to accept digital or analog inputs, dry contacts for digital 
outputs, and variable voltage or current terminals for analog outputs. 
Universal type points are acceptable for both discrete and analog type 
points.  


c) Minimum spare I/O points in each control panel shall be as follows: 


1) (1) Digital Input. 
2)  (1) Digital Output. 
3)  (1) Analog Input. 
4)  (1) Analog Output. 


c. BMS Controller Enclosure Layout: 


1) BMS controller enclosure shall be built to UL508A Standards in a UL certified 
panel factory with appropriate labels. 


2) Terminal strips shall be located either horizontally in upper half of the back panel 
or vertically. 


3) All power greater than 50VAC shall not be exposed in panel. In order to prevent 
accidental shock or Arc Flash, this power must be covered so that it cannot be 
touched when BMS controller enclosure door is open.  


4) The control panel shall contain a utility 3 prong 120VAC outlet that is 
individually overload protected. 


5) 24 VDC and 120 VAC, wire, cable, and devices shall be separated by 6 inches 
minimum.  


6) Wire and cable shall be enclosed in wireways or bundled w/ wire ties and secured 
to the back panel. This does not apply to wire exiting wireways, to terminal 
strips, or to panel mounted devices. 


7) BMS controllers shall be spaced according to manufacturer's requirements with 
at least 2 inches minimum between controllers and other devices on panel and 1 
inch between controller front and door mounted devices. Ensure adequate space 
is allowed for device heat dissipation and for future expansion modules. 
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8) Each BMS controller in the enclosure should have its own power toggle switch 
as well as a master power switch to shut off power in the entire panel. 


9) Each BMS controller in the enclosure should have an inline circuit overload 
protection device (Circuit Breaker). 


10) BMS controller or control devices shall not be mounted on the sides of the 
enclosure. 


11) BMS controller enclosures shall not be used as a wire pass-through to an adjacent 
panel. 


12) Labels inside enclosures shall be attached using adhesive and shall not be hand 
written. 


d. BMS Controller Enclosure Mounting: 


1) The BMS contractor shall mount BMS controller enclosures on walls with 
suitable brackets or on a self-supporting stand. Where possible, the top of the 
BMS controller enclosures shall be no higher than six feet above the finished 
floor. There may some exceptions such as when a fan coil unit controller is 
mounted above the ceiling near the actual fan coil unit. 


2) BMS controller enclosure locations shall be field coordinated with the 
architect/MEP design consultant and adhere to applicable codes and regulations. 


3) The BMS contractor shall mount the BMS controller enclosures so that the panel 
door can swing fully open without obstruction. 


4) All penetrations on BMS controller enclosures installed outside shall be made at 
the bottom of the enclosure. 


e. BMS Field Devices: 


1) General: 


a) All control devices shall be installed in accordance with their 
manufacturer's instructions and as specified and shown.  


b) Control devices installed in piping shall be provided with required 
manual valves for shutoff, equalization, purging, and calibration.  


c) Control devices located outside shall have a weather shield. 


2) Control Valves: 


a) The BMS contractor shall work with the mechanical contractor to ensure 
that the control valves are installed in accordance with the manufacturer's 
installation instructions. 


b) Control valves for steam shall be installed such that their actuators are 
orientated at a 45° angle. 


3) Dampers: 


a) The BMS contractor shall work with the mechanical contractor to ensure 
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that the dampers are installed in accordance with the manufacturer's 
installation instructions. 


b) Dampers shall move freely without undue stress due to twisting or other 
installation error.  


c) Damper blades shall open completely and close completely. 


4) Damper Actuators: 


a) Damper actuators shall not be mounted in the air stream. 
b) Actuators shall be installed so that their action seals the damper and 


moves the blades smoothly.  
c) Multiple actuators shall not be connected to a common drive shaft.  


5) Room Sensors: 


a) Room sensor locations shall be field coordinated with the architect/MEP 
design consultant for best coverage, access for the user, and adherence to 
applicable codes and regulations. 


b) Room sensor backboxes shall be sealed to provide air tight separation 
from the wall cavity. 


c) Temperature and humidity sensors for vivarium spaces or critical 
laboratory areas shall be mounted in the exhaust air duct. 


d) All other thermostats, temperature, humidity, and CO2 room sensors for 
non-critical areas shall be wall mounted. 


6) Duct Averaging Temperature Sensors: 


a) Sensors mounted in air streams where stratification exists shall be 
averaging type as specified.  


b) The BMS contractor shall mount the averaging sensor across the duct 
area in a "Z" pattern using appropriate mounting clips. 


7) Duct Humidity Sensors: 


a) If possible, the BMS contractor shall install duct humidity sensors in 
supply air ducts at least 10 feet downstream of the humidifier. 


8) Air Flow Stations: 


a) The BMS contractor shall work with the mechanical contractor to ensure 
that the air flow stations are installed in accordance with the 
manufacturer's installation instructions. 


9) Flow Meters: 


a) The BMS contractor shall work with the mechanical contractor to ensure 
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that the flow meters are installed in accordance with the manufacturer's 
installation instructions. 


10) Low Limit Temperature Switches (Freezestats): 


a) Freezestats shall be provided on AHUs with cooling coils to sense the 
temperature at the location shown.  


b) A sufficient number of freezestats shall be installed to provide complete 
coverage of the duct section.  


c) A minimum of two freezestats per coil shall be required even if coverage 
size only requires one. 


d) Built-in manual reset switches shall be accessible locations so they can 
be easily be reset.  


e) The BMS contractor shall install the freezestat sensing element in a 
serpentine pattern and in accordance with the manufacturer's installation 
instructions. The installation of a freezestat shall allow for full coverage 
of a coil including the bottom six inches. 


11) Duct Smoke Detectors: 


a) Duct smoke detectors shall be provided by the fire alarm contractor and 
located in supply and return air ducts in accordance with the fire alarm 
system specification.  


b) The BMS contractor shall connect the BMS to the auxiliary contacts of 
the air handling unit’s duct smoke detectors or dedicated ZAMs as 
required for system safeties and to provide alarms to the BMS. 


f. Labels and Tags: 


1) Labels and tags shall match to the naming convention shown on the as-built 
drawings.  


2) Laminated plastic nameplates shall be provided for all BMS controller and 
transformer enclosures. Laminated plastic shall be 0.125 inch thick, white with 
black center core. Nameplates shall be a minimum of 1 by 3 inch with minimum 
0.25 inch high engraved block lettering. Enclosures shall be named as shown on 
drawings or as follows:  


a) BMS Controller Enclosures: BMS-X where X represents the controlled 
system. 


b) BMS Transformer Enclosures: BMS-PWR-X, where X represents the 
equipment being powered. 


3) All BMS hardware located in enclosures shall be properly labeled.   
4) All BMS sensors and actuators shall be tagged. 


a) Room sensors shall have a laminated index card sized sheet with 
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instructions for use as approved by the MIT project manager. 
b) Each room sensor shall have an identification number tag in a discrete 


location. 


5) Tags shall be plastic or metal and shall be attached directly to each device (i.e., 
sensors) or attached by a metal chain (i.e., valves), when not in finished spaces. 
In finished spaces, tags can be put inside the cover of the device. 


g. Wires and Cables: 


1) Wire and Cable shall be installed without splices between control devices and in 
accordance with NFPA 70 and NFPA 90A. 


2) Penetrations required in fire-rated construction shall be firestopped in accordance 
with the firestopping specifications. 


3) Instrumentation grounding shall be installed per the device manufacturer's 
instructions and as necessary to prevent ground loops, noise, and surges from 
adversely affecting operation of the system.  


4) Cables and wires shall be tagged at both ends, with tagging matching the tags on 
the BMS control drawings.  


5) Electrical work shall be as specified in the electric section of this standards 
document. Wiring external to enclosures shall be run as follows: 


a) Wiring required in mechanical spaces and inside air handling unit 
casings shall be installed in conduit. 


b) Wiring other than low-voltage control and low-voltage network wiring 
shall be installed in conduit. 


c) Low-voltage control and low-voltage network wiring not in accessible 
suspended ceilings shall be installed in conduit unless there is another 
means of access (i.e., access doors.) 


d) Low-voltage control and low-voltage network wiring in accessible 
suspended ceilings over occupied spaces can be installed in conduit or 
can be plenum rated cable as detailed: 


1) Plenum rated cable in accessible suspended ceilings over 
occupied spaces may be run without conduit or raceways.  


2) Plenum rated cable shall be routed along building structure lines 
using Bridal Rings, J-hooks or other mounting methods as 
approved by the MEP design consultant.  


3) Use of wire-ties for attaching cabling to duct brackets, piping, 
ceiling grid supports or structure is not acceptable. Diagonal 
routing is also not allowed. 


h. Sensing Tubing: 


1) General: 
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a) Sensing tubing installed outside shall be hard copper.  
b) Sensing tubing shall be concealed except in mechanical rooms and other 


areas where other tubing and piping is exposed. 
c) Sensing tubing in mechanical/electrical rooms shall be routed so that the 


lines are easily traceable. 
d) All sensing tubing and sensing tubing bundles, exposed to view shall be 


installed neatly in lines parallel to the lines of the building. 
e) Sensing tubing shall be purged prior to final connection to control 


devices. 
f) Sensing tubing shall be tagged at both ends, with tagging matching the 


tags on the BMS control drawings. 


2) Copper Tubing: 


a) Copper tubing shall be hard-drawn in exposed areas and either hard-
drawn or annealed in concealed areas.  


b) Only tool-made bends shall be used.  
c) Fittings for copper tubing shall be brass or copper solder joint type 


except at connections to apparatus, where fittings shall be brass 
compression type. 


3) Plastic Tubing: 


a) Plastic tubing shall be run within covered raceways or conduit except 
when otherwise specified. 


b) Plastic tubing shall not be used for applications where the tubing could 
be subjected to a temperature exceeding 130°F.  


c) Fittings for plastic tubing shall be for instrument service and shall be 
brass or acetal resin of the compression or barbed push-on type.  


d) Except in walls and exposed locations, plastic multi-tube instrument 
tubing bundle without conduit or raceway protection may be used where 
a number of air lines run to the same points. The multi-tube bundle must 
be enclosed in a protective sheath, run parallel to the building lines, and 
adequately supported. 


4) Sensing Tubing for Space Pressure: 


a) Sensing tubing for space pressure applications shall be plastic or copper 
tubing. Horizontal and vertical runs of plastic tubing or soft copper 
tubing shall be installed in raceways or rigid conduit dedicated to tubing. 
Dedicated raceways, conduit, and hard copper tubing not installed in 
raceways shall be supported every 6 feet for horizontal runs and every 8 
feet for vertical runs. 


5) Sensing Tubing for Liquid and Steam: 
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a) Sensing tubing for connection of sensing elements and transmitters to 
liquid and steam lines shall be copper with brass compression fittings. 


6) Sensing Tubing for Duct Pressure or Flow: 


a) Connections to sensing elements in ductwork shall be plastic tubing. 


4.7 Existing Controls Coordination 


1. The BMS contractor shall ensure that existing controls which are to be reused are tested and 
calibrated for proper operation. Existing controls which are found to be defective shall be noted to 
MIT and the CM. The BMS contractor shall not be responsible for any material or labor costs 
associated with the repair of existing controls. 


2. Switchover from the existing control system to the new BMS must be coordinated with MIT. 
3. The BMS contractor shall include demolition of the existing controls no longer required after the 


new BMS is in place and functioning properly. 
4. When the incumbent/existing BMS for a building is replaced, superseded hardware as-builts and 


software code/graphics shall edited/removed by MIT. 


4.8 BMS Commissioning 


1. General: 


a. This section details the procedures required to ready the BMS for the CxA’s Functional 
Performance Testing. There shall be three main parts to this effort. The first part shall be 
an Installation Verification, the second part shall be Start-up Testing, and the third part 
shall be an Operational Verification that shall include executing Sequence of Operation 
Tests which are intended to be similar to the CxA’s Functional Performance Testing. 


b. A turnover checklist similar to the one in Appendix C shall be prepared by the BMS 
contractor. It is expected that this checklist will be filled out by the BMS contractor and 
signed-off by MIT’s BMS personnel. The first part of the checklist should be complete 
prior to the last walkthrough steps. When completed and signed off this checklist will be 
part of the as-built documentation. 


2. Coordination: 


a. Coordination with the Testing & Balancing (TAB) contractor: 


1) Coordinate with the TAB contractor to obtain and fine tune control settings that 
are determined from balancing procedures. Record and implement the following 
control settings as obtained from TAB contractor: 


a) Calibration parameters (including coefficients and offsets) for flow 
control devices such as VAV boxes and flow measuring stations. 


b) Optimum duct static pressure setpoints for VAV air handling units. 
c) Optimum differential pressure setpoints for variable speed pumping 
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systems. 


b. Coordination with CxA and MIT: 


1) The BMS contractor shall prepare a list of all point types and recommended 
alarming strategies and setpoints for review by the CxA and MIT. Points list with 
alarming strategy shall be provided prior to the first applicable Sequence of 
Operation Test. MIT shall use this alarm list to provide direction to the BMS 
contractor for alarm strategies and setpoints. The BMS contractor shall have 
alarm setpoints entered and documented in the testing protocols prior to 
execution of any applicable Sequence of Operation Tests.  


2) The BMS contractor shall submit screenshots of all graphic displays (only one 
example of a graphic display screenshot is required for repetitive equipment like 
VAV boxes or fan coil units) with points displayed for review by the CxA and 
MIT. Graphic display screenshots with attached points shall be provided prior to 
execution of any applicable Sequence of Operation Tests. MIT shall use these 
graphic display screenshot samples to provide direction to the BMS contractor 
for the required final graphic display screens.  


3. Installation Verification: 


a. General: 


1) Each I/O device and local device (both field mounted as well as those located in 
control panels) shall be inspected and verified for proper installation.  


2) A checkout sheet itemizing each device shall be filled out, dated, and submitted 
to the CxA as part of the Installation Verification test documentation.  These can 
be screen shots of electronic checkout sheets as well. 


3) The BMS contractor shall perform a full-loop test at each I/O point. Each point 
shall be tested back to its respective graphic display screen. While performing the 
loop test the BMS contractor shall also: 


a) Verify proper electrical voltages and amperages.  
b) Verify that all control circuits are free from faults. 
c) Verify integrity/safety of all electrical connections. 
d) Check and set zero and span adjustments for all transducers and 


transmitters. 
e) For actuators and associated valves and dampers: 


1) Verify the stroke and range is as required and matches the 
programmed ranges. 


2) Verify adequate installation including free movement throughout 
full stroke of the actuator. 


3) From the BMS graphic display screen, command the valve or 
damper closed and verify that valve or damper is fully closed.  
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4) From the BMS graphic display screen, command the valve or 
damper open and verify position is fully opened. 


5) From the BMS graphic display screen, command the actuator to 
one halfway position. If actual valve or damper position doesn't 
reasonably correspond, troubleshoot the problem. 


6) Where dampers work in unison, verify proper control without 
overlap. 


7) Verify the appropriate fail position both for device power failure 
and system failure. 


f) Verify each digital output is wired and configured correctly by making a 
comparison between the control command at the graphic display screen 
and the status of the controlled device.  


g) Verify each digital input point is wired and configured correctly by 
making a comparison of the state of the sensing device and the graphic 
display screen.  


h) For outputs to control devices not provided by the BMS (i.e. VFDs) and 
feedback from them, verify that ranges of operation match at the BMS. 
When applicable, coordinate with representative of the respective 
manufacturer and obtain their approval of the proper installation.  


i) Verify that all safety devices trip at appropriate conditions. Adjust 
setpoints as required.  


j) Calibrate, set, and test all digital and analog sensing and actuating 
devices. The BMS contractor shall calibrate each sensor per the 
procedure in detailed below. 


k) For BMS control panels:  


1) Verify that devices are properly installed with adequate spacing 
for maintenance. 


2) Verify that all devices are properly labeled in accordance with 
the BMS panel drawings. 


3) Verify that wiring and tubing are run in a neat and workman-like 
manner, either bound or enclosed in panduit. 


4) Verify that terminations are safe, secure, and labeled in 
accordance with the BMS panel drawings. 


5) Verify that power supplies have proper voltage ranges in 
accordance with the BMS panel drawings.  


6) Verify adequate grounding of all BMS control panels and 
devices. 


7) Run self-diagnostic routines and ensure BMS controllers are 
functional. 


8) Verify controller is properly communicating on communication 
network. 


b. Sensor Checkout and Calibration: 
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1) General Checkout: Verify that all sensor locations are appropriate for the 
tolerances specified for the device and are away from causes of erratic operation.  


2) General Calibration (for applicable areas and devices):  


a) Calibrate each device by making a comparison between the BMS graphic 
display screen and the reading at the device, using a calibrated test 
instrument. (Calibration certificates for test instruments shall be provided 
if requested.) Record the measured value and displayed value for each 
device on the check-out sheet.   


b) For precision grade instrumentation, a factory calibration certificate is 
required. 


3) Air and water flow sensor calibration shall be performed in collaboration with the 
TAB contractor. The TAB contractor or the mechanical contractor shall be 
responsible for the coordination of the entry of calibration coefficients into the 
BMS and for recording of the parameters entered. 


4. Start-up Testing: 


a. Current Switch Status Adjustment: 


1) Adjust all current switches to indicate status at minimum flow condition and 
show no status when device is off. 


b. Loop Tuning: 


1) The BMS contractor shall tune each control loop in a manner consistent with that 
described in the ASHRAE FUN IP. Tuning shall consist of adjustment of the 
proportional, integral, and where applicable, the derivative (PID) settings to 
provide stable closed-loop control.  


2) For all control loops, the BMS contractor shall tune the loops to ensure the fastest 
stable response without hunting, offset, or overshoot with the tolerances defined 
below. Except from a startup, maximum allowable variance from setpoint for 
controlled variables under normal load fluctuations shall be as follows: 


a) Duct air temperature: ±1°F. 
b) Space temperature: +/- 3°F within 3 minutes and control within +/- 2°F. 
c) Chilled water temperature: +/- 1°F. 
d) Hot water temperature: +/- 2°F. 
e) Duct pressure: +/- 0.25" w.g. 
f) Water pressure: +/- 1 psid. 
g) Duct humidity: +/- 3 percent when adding humidity. 
h) Space humidity: +/- 5 percent when adding humidity to control. 
i) Terminal air flow control: +/- 5 percent of setpoint. 
j) Space Pressurization: +/- 0.03" w.g. with no door or window movements. 
k) Steam Pressure: +/- 3 psig. 
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l) Water Level: +/- 5 percent tank height. 


3) Within 3 minutes of any upset (for which the system has the capability to 
respond) in the control loop, the tolerances shall be maintained with exceptions 
as noted. 


5) Maintain a record of control loops that require tuning at alternate times of year.  
6) Document all loop tuning by capturing text, short interval trends, or screen shots 


of trend graphs documenting the final response. 


a) Trend Logs: 


1) Trends logs are historical archives stored in the BMS that 
document the operation of the systems and equipment. Trends 
can be interval recordings of system I/O parameters or Change of 
Value based trends that record when a system value changes by 
more than a specified threshold. 


2) Sample times indicated as COV (±) or change of value mean that 
the changed parameter only needs to be recorded after the value 
changes by the amount listed. When output to the trending file, 
the latest recorded value shall be listed with any given time 
increment record. 


3) Data shall include a single row of field headings and the data 
thereafter shall be contiguous. Each record shall include a date 
and time field. Recorded parameters for a given piece of 
equipment or component shall be trended at the same intervals. 


4) Trending Requirements: As described in previous sections 
5) Trending to document Sequence of Operation Tests may require 


a more frequent interval than final trending requirements. 
Coordinate with the CxA to determine the correct intervals to 
prove operational testing and modify intervals as required. 


6) The BMS contractor shall set up the trends logs, ensure they are 
being stored properly, and then, if requested by the CxA, 
forward the data in electronic format to the CxA. Data shall be 
forwarded in one of the following formats: 


a) Microsoft EXCEL Spreadsheet (.xls) 
b) Comma Separated Value (.csv or .txt) preferably with 


quotes delimiting text fields and # delimiting date/time 
fields  


7) The CxA shall analyze trend logs of the system operating 
parameters to evaluate normal system functionality.  


8) The BMS contractor shall allow the CxA BMS access to view 
the trend log data and allow downloading to a remote location. 
The BMS contractor shall also provide instruction for accessing 
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the trend logs. 


b) Trend Graphs: 


1) Trend graphs are generally used to facilitate and document 
testing. The BMS contractor shall prepare controller and 
workstation software to display graphical trends. 


2) On the trend graphs, lines shall be labeled and shall be 
distinguishable from each other by using either different line 
types, or different line colors. 


3) Indicate engineering units of the y-axis values; e.g. °F, inches 
w.g., Btu/lb, percent wide open, etc. The y-axis scale shall beset 
such that all trended values are in a readable range.  


4) Trend outside air temperature, humidity, and enthalpy during 
each period in which any other points impacted by these 
parameters are trended. 


5) All points trended for one HVAC subsystem (e.g. air handling 
unit, chilled water system, etc.) shall be trended during the same 
trend interval. On renovation projects with existing to remain 
controls on air or water generation equipment, these trend graphs 
need only address the new BMS renovation work. 


6) Each graph shall be clearly labeled with HVAC subsystem title, 
date, and times. 


7) The BMS contractor shall forward the trend graphs as part of the 
CxA BMS Pre-Requisite Package to the CxA for review. 


5. Operational Verification: 


a. For BMS control panels:  


1) Verify the spare memory allocation to ensure adequate capacity is available for 
the intended function. 


2) With the BMS operating normally, verify the reporting time to the BMS graphic 
display screen for an alarm trigged at the controller is within the tolerances 
specified. 


3) Verify standalone performance of controllers by disconnecting the controller 
from the BMS network. Verify the loss of communications is reported to the 
BMS and upon restoration of communication the alarm clears and locally stored 
trending information is sent to the BMS. 


4) Disconnect power from the controller. 


a) Verify that all outputs and devices fail to their proper positions/states. 
b) Verify that buffered memory is held through power outage. 


b. From Graphical User Interface: 
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1) Verify that all hot buttons on the graphic display screens are functional and that 
the navigation strategy is logical.  


a) I/O bindings to graphic display screens shall be verified in the loop 
testing section. 


2) Duplicate I/O bindings such as temperature readings on a floor plan shall be 
verified.  


3) Verify that trend archiving is functional. 
4) Verify that real time and historical trends are accessible and viewable in graph 


format. 
5) Verify that the alarm logging and printing (if applicable) is functional. 
6) Verify alarm functionality and proper time delays. (Actual individual alarms are 


tested in the Sequence of Operation Tests).  
7) Verify that outgoing alarm annunciation is functional (i.e., text, phone, email). 
8) Verify that required third party software applications are installed and are 


functional. 
9) Verify software interfaces communicate and check response time. If applicable, 


test watchdog programs. 
10) Verify the following response times: 


a) It shall take no more than ten seconds from the time an alarm is 
generated at a device or controller until the BMS software provides 
notification and the alarm is displayed. 


b) It shall take no more than twenty seconds from the time of initiation of a 
control action command from the workstation to display of the resulting 
status change on the workstation. 


11) Verify that all custom programs are editable from the operator workstation.  
12) Verify upload, download, and backup and restore capabilities from the operator 


workstation. 
13) Verify schedules are set up and working. 
14) Verify security and permissions are set up and functional. 
15) Verify all required BMS reports are set up and functional. 
16) Where operator interface displays information mapped via a software interface: 


a) Verify the displayed points are correct and the values are properly bound. 
b) Verify delays in displaying changes of state are as specified. 
c) Verify BACnet object properties and parameters are readable and 


writable as required. 
d) Verify all BACnet services are provided as required. 
f) Verify that after a resumption of normal state after a power failure, the 


interfaces resume normal communication without manual intervention. 


17) Verify all specified actions in the sequence of operation control by using the 
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Sequence of Operation Tests to record results. The test protocols shall explain, 
step-by-step, the actions and expected results that shall demonstrate that the 
control system performs in accordance with the sequence of operation. If 
required for execution of the testing protocols, BMS test equipment used shall be 
properly documented. The documentation shall include manufacturer, model 
number, calibration parameters, calibration expiration, and on what test the 
device was used. 


a) 100% of major equipment (AHUs, hydronics) must be sequence tested. 
b) 20% of each different sequence instance for terminal equipment must be 


tested. 


18) Verify that the BMS can be accessed from the internet and the display is 
consistent with a hard client workstation. 


6. CxA BMS Pre-Requisite Package: 


a. The BMS contractor shall prepare a CxA BMS Pre-Requisite Package that includes the 
following: 


1) Installation Verification Check-Out Sheets (Full Loop Test Check-Out Sheets). 
2) Start-up Testing Trend Graphs (proving tuned loops). 
3) Operational Verification Sequence of Operation Tests (proving adherence to 


sequence). 


b. Failures and repairs shall be documented with test results that prove compliance. This 
shall be completed, submitted, and approved prior to Cx activities. 


7. CxA Review of BMS Implementation: 


a. Commissioning related training session is specified below: 


1) BMS Final Systems Operation Training: The BMS contractor shall conduct a 
session to present the final sequence of operation programmed into the control 
system. This session is typically presented on site by the primary BMS technician 
that implemented the BMS for the project. The session shall basically present: 


a) Control System Architecture. 
b) Location of BMS control panels. 
c) Schematic control configuration of the systems. 
d) Final programmed sequence of operation: The BMS contractor shall 


present the written sequence of operation and explain the programming 
that accomplishes the sequence of operation. 


e) Start-up and shut down procedures. 
f) Common troubleshooting tips. 
g) Log-on and BMS graphic display screen navigation. 
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h) Alarm viewing. 
i) Trend viewing. 
1) Report generation. 


2) The BMS contractor shall use the project control drawings as training guide.  


8. BMS Readiness Testing: 


a. Demonstrate the readiness of the BMS and all related components and systems for Cx 
activities to the satisfaction of the CxA and MIT.  


b. Demonstration shall not be scheduled unless: 


1) All BMS hardware and software submittals are approved. 
2) The CxA BMS Pre-Requisite Package is approved. 


c. The BMS contractor shall supply all required personnel and test equipment for the 
demonstration. The BMS personnel performing the demonstration must be competent 
with and knowledgeable of all project-specific hardware, software, as well as the systems 
the BMS controls and monitors.   


d. Readiness testing shall involve a small representative sampling of testing selected by 
MIT and the CxA that has already been completed as part of the Installation Verification, 
Start-up Testing, and Operational Verification. 


e. The selected sampling of tests shall again be executed following the same procedures 
used in the Installation Verification, Start-up Testing, and Operational Verification. 
Sample testing may include: 


1) Verify graphic display screens, alarms, trends, and reports are installed as 
specified. 


2) Verify that I/O on control drawings is displayed on the correct BMS graphic 
display screen and can be commanded as required. 


3) Verify correct calibration of input devices using the same methods specified in 
the Start-up Testing.  


4) Verify all BMS software programs and hardwired I/O exist at respective field 
panels.  


5) Verify the BMS controllers automatically recover from power failures, as 
specified. 


6) Verify the stand-alone operation of BMS controllers upon loss of connectivity to 
the network. 


7) Re-execution of the Sequence of Operation Tests.  
8) Verify required trend graphs and logs are set up and perform per the 


requirements.  


9. Proof of BMS Stability: 


a. Performance Test: 
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1) The system shall operate properly for three days (or a mutual agreeable duration) 
without malfunction, without alarms caused by control action or device failure, 
and with smooth and stable control of systems and equipment.    


2) Special care must be given to address nuisance alarms. Projects will not be 
accepted by MIT with unexplained alarms and/or nuisance alarms. 


10. BMS Cx Phase Activities: 


a. After receipt and/or review of the CxA BMS Pre-Requisite Package and approval of the 
BMS readiness testing and stability testing, the CxA shall determine if the system is 
ready for formal Functional Performance Testing.  


1) If the systems are not ready for functional performance testing, the BMS 
contractor shall issue items that are not completed and include in their readiness 
report. The proof of BMS stability period shall be restarted at a mutually 
scheduled time. This process shall be repeated until the CxA issues notice that 
the BMS is ready for Functional Performance Testing.  


2) At the discretion of the CxA, minor issues highlighted by the CxA may be 
addressed by the BMS contractor and not prevent the Functional Performance 
Testing from starting. 


3) It is also possible for partial submission and approval, so that certain systems 
may be started in accordance with the overall Cx schedule.   


b. Requirements for assistance with Functional Performance Testing are specified in the 
commissioning specification. The BMS contractor shall provide support to the CxA 
during testing as specified.  


c. During the Cx phase, the BMS contractor shall allow remote access by the CxA to view 
trend logs or trend graphs. 


11. Additional Cx Support (System Optimization Assistance): 


a. In addition to the support required during the Cx phase, the BMS contractor shall provide 
the services of a BMS controls technician to the CxA at the project site for a total of at 
least 8 hours (depending on the project size). The purpose of this resource is to make 
changes, enhancements, additions to the BMS and to create reports recommended by the 
CxA during the Cx phase. Requests for assistance shall be in 4 hour blocks at a 
minimum. The CxA shall notify the BMS contractor at least one week in advance of each 
day of requested assistance. 


b. The BMS controls technician provided shall be thoroughly trained in the programming 
and operation of the BMS as it is specifically implemented on this project. 


12. Additional Testing: 


a. Opposite Season Testing (if required): Within six months of completion of the Cx phase, 
the CxA shall schedule and conduct opposite season functional testing. The BMS 
contractor shall support this testing and address any deficiencies identified. 
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4.9 Training 


1. General: 


a. Training courses shall be conducted as described below in the maintenance, service, and 
operation of the system, including specified hardware and software. The training shall be 
oriented to the specific system(s) provided for this project. 


b. The length of the training sessions detailed below shall be determined by the MEP design 
consultant and MIT on a project by project basis. MIT’s System Performance and 
Turnover group shall coordinate the training. 


c. Training Course Documentation: 


1) The BMS contractor shall prepare training documentation that shall consist of: 


a) Course Attendee List. 
b) Training Manuals: Training manuals shall include an agenda, detailed 


objectives for the course, and a description of the subject matter for part 
of the course. Training manuals shall be delivered for each trainee with 
two additional manuals turned over to the project site. 


2. BMS Instrument Technician Training: 


a. The BMS Instrument Technician training course shall be taught at the project site. This 
training shall be targeted towards the BMS Instrument Technicians in the day-to-day 
operation and basic maintenance of the BMS. Typical HVAC systems shall be treated as 
a group, with instruction on the physical layout of one such system. This course shall be 
taught to three shifts. The training at a minimum shall include: 


1) General system architecture. 
2) Functional operation of the system. 
3) System start-up procedures. 
4) Graphics navigation. 
5) Schedule configuration. 
6) Trend configuration. 
7) Reports generation. 
8) Alarm reporting and acknowledgements. 
9) Perform point overrides and override release. 
10) Retrieval of historical trends and logs. 
11) Web-access to BMS. 
12) Maintenance procedures: 


a) Locations and layout of typical BMS controller enclosure. 
b) Locations and layout of sampling of terminal equipment. 
c) Location of typical control end devices. 
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d) Calibration, adjustment, commissioning, tuning, repair procedures. 
e) Calibration frequency. 
f) Troubleshooting and diagnostic procedures for end devices. 
g) Troubleshooting and diagnostic procedures for controllers. 
h) Preventive maintenance procedures and schedules. 


3. BMS Analyst Training: 


a. The BMS Analyst training course shall be taught at the project site. This training shall be 
targeted towards the BMS Analysts in management of the BMS. This course shall be 
taught to one shift. The training at a minimum shall include: 


1) General system architecture. 
2) Functional operation of the system. 
3) System start-up procedures. 
4) Graphics navigation. 
5) Schedule configuration. 
6) Trend configuration. 
7) Reports generation. 
8) Alarm reporting and acknowledgements. 
9) Perform point overrides and override release. 
10) Retrieval of historical trends and logs. 
11) Web-access to BMS. 
12) Software diagnostics. 
13) Disaster recovery procedures. 


4. BMS Operator Training: 


a. The BMS Operator training course shall be taught at the project site. This training shall 
be targeted towards the BMS Operators in the day-to-day operation of the BMS. This 
course shall be taught to three shifts. The training at a minimum shall include: 


1) Functional operation of the system. 
2) Graphics navigation. 
3) Schedule configuration. 
4) Alarm reporting and acknowledgements. 
5) Perform point overrides and override release. 


4.10 Final Documentation (Operations and Maintenance Manuals) 


1. The intent of the operation and maintenance documentation is to provide MIT with complete 
information on the BMS as it was installed. The record documentation shall be in such detail that 
a person familiar with a BMS installation of this nature shall be able to perform any operating, 
maintenance, or engineering functions with respect to this BMS without having to contact the 
BMS contractor or obtain any additional documentation. 
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2. The BMS contractor shall submit electronic copy (in PDF format) of the operation and 
maintenance manual that include the following three sections: 


a. Project Completion/Closeout for BMS Document (Part A &B). 
b. BMS Hardware As-Built Information: 


1) Riser Diagram of Building Control Network. 
2) As-built control schematic drawing for each controlled system. 
3) As-built wiring drawings for all components. 
4) As-built drawings for each control panel layout. 
5) Installation details for each I/O device. 
6) Product data sheet for each component. 
7) Installation data sheet for each component. 
8) As-built sequence of operation for each system. 
9) Procedures for HVAC system start-up, operation, and shut-down. 
10) Printouts of configuration settings for all devices. 
11) Routine maintenance/calibration checklist: The routine maintenance checklist 


shall be arranged in a spreadsheet with the device tag, type of device, 
maintenance frequency, calibration frequency, and a notes field. 


12) Start-Up Testing Report. 


c. BMS Software As-Built Information: 


1) Copy of all graphic display screens created during the execution of the project. 
2) Alarm list. 
3) List of virtual points configured from each software interface. 


d. BMS Operational Information 


1) Product manuals for the key software tasks (if new): 


a) Operating the system. 
b) Administrating the system. 
c) Application programming. 
d) Setting up the report server. 
e) Report creation. 
f) Graphics creation. 


2) List of recommended maintenance tasks associated with the system servers, 
operator workstations, data servers (if new): 


a) Define the task with recommended frequency. 
b) Reference the product manual that includes instructions on executing the 


task. 


3) Contact information of the BMS contractor and service representatives for 
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equipment and control systems (if new). 
4) Licenses, guarantees, and warranty documents for equipment and systems (if 


new). 


APPENDIX A:  BUILDING LIST 


 


 


 







   APPENDIX B:  ALARM TABLE 


Alarm Name Type Messaging Time 
Delay 


Increme
nt 


High Low Deadband Shunt 


AHU Air Flow Change 
of Value 


Alarm AHU Air Flow is Out of Range 10m 100 CFM n/a n/a n/a n/a 


    RTN AHU Air Flow has Returned to 
Normal 


            


    Fault System config malfunction             
Cooling coil 
Supply Temp 
Alarm 


Out of 
Range 


Alarm Cooling coil Supply Temp is 
Out of Range 


20m n/a +5°F -5°F n/a n/a 


    RTN Cooling coil Supply Temp has 
Returned to Normal 


            


    Fault System config malfunction             
Energy Wheel 
Status 


Change 
of State 


Alarm Energy Wheel status does not 
equal command 


15s n/a n/a n/a n/a n/a 


    RTN Energy Wheel status has 
Returned to normal 


            


    Fault Energy Wheel status sensor 
malfunction 


            


Enth. Wheel 
Leaving Air 
Temp Low 


Out of 
Range 


Alarm Enthalpy Wheel Discharge Air 
Temp Low Alarm 


5m n/a n/a 35°F 2°F n/a 


    RTN Enthalpy Wheel Discharge Air 
Temp Return to Normal 


            


    Fault Enthalpy Wheel Discharge Air 
Temp Sensor Malfunction 


            


Fan Status Change 
of State 


Alarm Fan Status does not Match 
Command 


20s n/a n/a n/a n/a n/a 


    RTN Fan Status has Returned to 
Normal 


            


    Fault System config malfunction             
Fan Status Change 


of State 
Alarm Fan status does not equal 
command 


30s n/a n/a n/a n/a n/a 
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    RTN Fan status has Returned to 
normal 


            


    Fault Fan status sensor malfunction             
Fire HOA Return 
Fan in "Hand" 


Change 
of State 


Alarm Return Fan Firemans HOA in 
"Hand" Alarm 


0s n/a n/a n/a n/a n/a 


    RTN Return Fan Firemans HOA in 
"Hand" has Returned to normal 


            


    Fault System config malfunction             
Fire HOA Return 
Fan in "Off" 


Change 
of State 


Alarm Return Fan Firemans HOA in 
"Off" Alarm 


0s n/a n/a n/a n/a n/a 


    RTN Return Fan Firemans HOA in 
"Off" has Returned to normal 


            


    Fault System config malfunction             
Fire HOA 
Supply Fan in 
"Hand" 


Change 
of State 


Alarm Supply Fan Fireman's HOA in 
"Hand" Alarm is Active 


0s n/a n/a n/a n/a n/a 


    RTN Supply Fan Fireman's HOA in 
"Hand" has Returned to Normal 


            


    Fault System config malfunction             
Fire HOA 
Supply Fan in 
"Off" 


Change 
of State 


Alarm Supply Fan Firemans HOA in 
"Off" Alarm 


0s n/a n/a n/a n/a n/a 


    RTN Supply Fan Firemans HOA in 
"Off" has Returned to normal 


            


    Fault             
Fire System 
AHU Shutdown 


Change 
of State 


Alarm Fire System AHU Shutdown 
Alarm 


0s n/a n/a n/a n/a n/a 


    RTN Fire System AHU Shutdown 
has Returned to normal 


            


    Fault             
Fire System 
AHU Shutdown 


Change 
of State 


Alarm Fire System AHU Shutdown 
Alarm 


0s n/a n/a n/a n/a n/a 


    RTN Fire System AHU Shutdown 
has Returned to normal 


            


    Fault             
Freezestat Change 


of State 
Alarm Freezestat Is Active (Manual 
Reset) 


5s n/a n/a n/a n/a n/a 
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    RTN Freezestat has Returned to 
Normal 


            


    Fault System config malfunction             
Heat Wheel Diff. 
Pressure Low 


Out of 
Range 


Alarm Heat Wheel Differential 
Pressure Low Alarm 


5m n/a n/a 0.1" 
w.c. 


0.2" w.c. n/a 


    RTN Heat Wheel Differential 
Pressure Return to Normal 


            


    Fault Heat Wheel Differential 
Pressure Sensor Malfunction 


            


Low Static 
Pressure Switch 


Change 
of State 


Alarm Low Static Pressure Switch Is 
Active 


5s n/a n/a n/a n/a n/a 


    RTN Low Static Pressure Switch has 
Returned to Normal 


            


    Fault System config malfunction             
MAHU has failed 
off 


Change 
of State 


Alarm MAHU has Failed Off 15m n/a n/a n/a n/a n/a 


    RTN MAHU status has Returned to 
Normal 


            


    Fault             
MAHU Low air 
flow 


Out of 
Range 


Alarm MAHU SA CFM not meeting 
setpoint 


15m n/a n/a -
25% 


n/a n/a 


    RTN MAHU SA CFM Returned to 
normal 


            


    Fault             
Modulating 
Damper 
Position 


Out of 
Range 


Alarm Damper Position Deviation 
From Command 


5m n/a +10% -
10% 


5% n/a 


    RTN Damper Position Normal             
    Fault Damper Malfunction             
Modulating 
Valve Position 


Out of 
Range 


Alarm Valve Position Deviation From 
Command 


5m n/a +10% -
10% 


5% n/a 


    RTN Valve Position Normal             
    Fault Valve Malfunction             
Return Air Dew 
Point High 


Out of 
Range 


Alarm Return Air Dew Point High 
Alarm 


5m n/a 58°F n/a 2°F n/a 


    RTN Return Air Dew Point Return to 
Normal 
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    Fault             
Return Air Dew 
Point High 


Out of 
Range 


Alarm Return Air Dew Point High 
Alarm 


5m n/a 58°F n/a 2°F n/a 


    RTN Return Air Dew Point Return to 
Normal 


            


    Fault             
Static Pressure Out of 


Range 
Alarm System Static Pressure Out 
Of Range 


5m n/a +30% -
30% 


10% n/a 


    RTN Heat Wheel Differential 
Pressure Return to Normal 


            


    Fault Heat Wheel Differential 
Pressure Sensor Malfunction 


            


Supply Air Dew 
Point High 


Out of 
Range 


Alarm Supply Air Dew Point High 
Alarm 


5m n/a 58°F n/a 2°F n/a 


    RTN Supply Air Dew Point Return to 
Normal 


            


    Fault             
Supply Air 
Temp 


Out of 
Range 


Alarm Supply Air Temp is Out of 
Range 


20m n/a +10°F -
10°F 


n/a n/a 


    RTN Supply Air Temp has Returned 
to Normal 


            


    Fault Supply Air Temp Sensor 
Malfunction 


            


Supply Air 
Temp 


Change 
of Value 


Alarm Supply Air Temp is Out of 
Range 


20m 10°F n/a n/a n/a n/a 


    RTN Supply Air Temp has Returned 
to Normal 


            


    Fault Supply Air Temp Sensor 
Malfunction 


            


Supply Humidity 
Alarm 


Out of 
Range 


Alarm Supply humidity is Active 15m n/a +10% -
10% 


n/a n/a 


    RTN Supply humidity has Returned 
to Normal 


            


    Fault System config malfunction             
Two Position 
Damper Status 


Change 
of State 


Alarm Damper status does not equal 
command 


120s n/a n/a n/a n/a n/a 


    RTN Damper Position Normal             
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    Fault Damper Malfunction             
Two Position 
Damper Status 


Change 
of State 


Alarm Damper Status does not 
Match Command 


120s n/a n/a n/a n/a n/a 


    RTN Damper Status has Returned to 
Normal 


            


    Fault System config malfunction             
Unit Chamber 
Temp Alarm 


Out of 
Range 


Alarm Unit chamber temp is in Alarm 5m n/a +10°F -
10°F 


n/a n/a 


    RTN Unit chamber temp has 
Returned to Normal 


            


    Fault System config malfunction             
Unit High Static 
Alarm 


Change 
of State 


Alarm High Static Pressure Switch is 
Active (Manual Reset) 


5s n/a n/a n/a n/a n/a 


    RTN High Static Pressure Switch 
has Returned to Normal 


            


    Fault System config malfunction             
VFD Fault Change 


of State 
Alarm VFD Fault Alarm is Active 5s n/a n/a n/a n/a n/a 


    RTN VFD Fault Alarm has Returned 
to Normal 


            


    Fault System config malfunction             
Hood Low air 
flow 


Change 
of State 


Alarm Hood face velocity Low 15s n/a n/a n/a n/a n/a 


    RTN Hood face velocity Return to 
normal 


            


    Fault Hood velocity sensor 
malfunction 


            


Generator Day 
Tank Low level 
Alarm 


Change 
of State 


Alarm Generator day tank Low Level 
alarm active 


0s n/a n/a n/a n/a n/a 


    RTN Generator day tank Low level 
alarm RTN 


            


    Fault             
Generator Day 
Tank Hi Level 
Alarm 


Change 
of State 


Alarm Generator day tank Hi Level 
alarm active 


0s n/a n/a n/a n/a n/a 


    RTN Generator day tank Hi Level 
alarm RTN 
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    RTN Generator day tank Hi Level 
alarm RTN 


            


    Fault             
Level Alarm Change 


of State 
Alarm Sump Level is active 15s n/a n/a n/a n/a n/a 


    RTN Sump level has Returned to 
normal 


            


    Fault Sump level sensor 
malfunctioned 


            


Sump Alarm Change 
of State 


Alarm Sump Alarm 1m n/a n/a n/a n/a n/a 


    RTN Sump Alarm Return to Normal             
    Fault Sump alarm sensor 


Malfunction 
            


Sump Alarm Change 
of State 


Alarm Sump Alarm 1m n/a n/a n/a n/a n/a 


    RTN Sump Alarm Return to Normal             
    Fault Sump alarm sensor 


Malfunction 
            


Elevator Shaft 
Space Temp 


Out of 
Range 


Alarm Elevator Shaft Space Temp 
Out Of Range 


10m n/a +95°F 50°F 2°F n/a 


    RTN Elevator Shaft Space Temp 
Returned to Normal 


            


    Fault Elevator Shaft Space Temp 
sensor out of range 


            


Mech. Room 
Space Temp 
High 


Out of 
Range 


Alarm Mech. Room Space Temp 
High 


10m n/a 95°F n/a 2°F Yes 


    RTN Mech. Room Space Temp 
Returned to Normal 


            


    Fault Mech. Room Space Temp 
sensor out of range 


            


Space CO2 High Out of 
Range 


Alarm Space CO2 High 5m n/a 1200 ppm n/a 200 ppm Yes 


    RTN Space CO2 Returned to normal             
    Fault Space CO2 sensor malfunction             
Space Dew 
Point Critical 


Floating 
Limit 


Alarm Space Dew Point Critical 1m n/a CHWS+1°
F 


n/a 1°F Yes 
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    RTN Space Dew Point Returned to 
normal 


            


    Fault Space Dew Point sensor 
malfunction 


            


Space Dew 
Point High 


Floating 
Limit 


Alarm Space Dew Point High 5m n/a CHWS-
1°F 


n/a 1°F Yes 


    RTN Space Dew Point Returned to 
normal 


            


    Fault Space Dew Point sensor 
malfunction 


            


Space Temp Change 
of Value 


Alarm Space Temp Out of Range 10m 10°F n/a n/a n/a Yes 


    RTN Space Temp back to Normal             
    Fault Space Temp sensor 


malfunction 
            


Stairwell Space 
Temp 


Out of 
Range 


Alarm Stairwell Space Temp Out Of 
Range 


10m n/a 90°F 50°F 2°F n/a 


    RTN Stairwell Space Temp 
Returned to Normal 


            


    Fault Stairwell Space Temp sensor 
out of range 


            


Chilled Water Hi 
Temp Alarm 


Out of 
Range 


Alarm Hi Chilled water temp 15m n/a 60°F 45°F 2°F n/a 


    RTN Hi Chilled water Temp 
Returned to Normal 


            


    Fault CHW sensor malfunction             
Chilled Water Hi 
Temp Alarm 


Out of 
Range 


Alarm Hi Chilled water temp 15m n/a 60°F 45°F n/a n/a 


    RTN Hi Chilled water Temp 
Returned to Normal 


            


    Fault CHW sensor malfunction             
Differential 
Pressure 


Out of 
Range 


Alarm Differential Pressure is Out of 
Range 


5m n/a +5 PSI -5 
PSI 


2 PSI n/a 


    RTN Differential Pressure has 
Returned to Normal 


            


    Fault System config malfunction             
Differential 
Pressure 


Out of 
Range 


Alarm Differential Pressure is Out of 
Range 


5m n/a +5 PSI -5 
PSI 


2 PSI n/a 
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    RTN Differential Pressure has 
Returned to Normal 


            


    Fault System config malfunction             
Hot Water 
Supply Temp 


Out of 
Range 


Alarm HW Supply Temp is Out of 
Range 


5m n/a +95°F 50°F 2°F n/a 


    RTN HW Supply Temp has 
Returned to Normal 


            


    Fault System config malfunction            extreme 
HX 1,2 Pumps 
off 


Change 
of State 


Alarm Both HX Pumps have Failed 15s n/a n/a n/a n/a n/a 


    RTN Pump flow has been Re-
established 


            


    Fault             
MAHU SA temp 
out of range 


Out of 
Range 


Alarm MAHU SA Temp out of Range 15m n/a +10°F -
10°F 


n/a n/a 


    RTN MAHU SA Temp has Returned 
to Normal 


            


    Fault             
Modulating 
Valve Position 


Floating 
Limit 


Alarm Valve Position Deviation From 
Command 


5m n/a +10% -
10% 


5% n/a 


    RTN Valve Position Normal             
    Fault Valve Malfunction             
Modulating 
Valve Position 


Out of 
Range 


Alarm Valve Position Deviation From 
Command 


5m n/a +10% -
10% 


5% n/a 


    RTN Valve Position Normal             
    Fault Valve Malfunction             
Pump Status Change 


of State 
Alarm Pump status does not Match 
Command 


30s n/a n/a n/a n/a n/a 


    RTN Pump status has Returned to 
Normal 


            


    Fault System config malfunction             
Steam Pressure 
Low 


Out of 
Range 


Alarm Steam Pressure is in Alarm 5m n/a n/a 7 
PSI 


2 PSI n/a 


    RTN Steam Pressure has Returned 
to Normal 


            


    Fault Steam Pressure Sensor 
Malfunction 
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    Fault Steam Pressure Sensor 
Malfunction 


            


VFD Fault Change 
of State 


Alarm VFD Fault Alarm is Active 5s n/a n/a n/a n/a n/a 


    RTN VFD Fault Alarm has Returned 
to Normal 


            


    Fault System config malfunction             
!
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MIT Project Completion/Closeout for BMS (Part A Completion Checklist) 
 
Project Name:  ___________________  
Project Manager:  _________________  
 
Checklist shall be turned in by BMS contractor Project Manager to MIT at completion. A software scan of the completed checklist shall reside on 
the server with the as-builts. 
 
Item: Responsible: Date: Signed 


off by: Notes: 


Pre-Walkthrough     


Installation Complete Hardware Engineer    


Check-out sheet complete Hardware Engineer    
Graphics Complete 
All links completed 
All floor plans completed 


Software Engineer    


Alarms Enabled & Complete*** Hardware Engineer and/or Software Engineer    
Mechanical/Electrical Deficiency list required & 
forwarded to MIT Hardware Engineer and/or Software Engineer    


Sequence of Operation Tests Complete Hardware Engineer and/or Software Engineer    


Balance Report Complete Hardware Engineer and/or Software Engineer    


All project P&ID Loops are tuned Hardware Engineer and/or Software Engineer    


72 Hour Trends Complete ** Hardware Engineer and/or Software Engineer    


Project Fully Commissioned by Schneider Electric Hardware Engineer and/or Software Engineer    


Sequence As-Built (red line) Hardware Engineer and/or Software Engineer    


As-Built (red line) into PM Hardware Engineer    


As-built PDF posted to MIT Server Hardware Engineer    


As-Built delivered to MIT Project PE/SWE    


Drawings in Panel Hardware Engineer    
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Panel Labeled Hardware Engineer    


Ready for Walkthrough Hardware Engineer and/or Software Engineer    


Pre-Walkthrough     
Walkthrough Complete Project Manager       


Final Punch List Sign Off Project Manager           
 


** Provide PDF of (72) hours of trends for each system. 


*** See next page and attached documents (if any) for alarms that will not reset because of mechanical / electrical design flaws or any other issues 
that would cause alarms not to reset. 


 







MIT Project Completion/Closeout for BMS (Part A Completion Checklist) 
 
Meeting Date:  _____________________ 
Project Name:  _____________________  
Project Manager:  ___________________  
 
Checklist shall be turned in by BMS contractor Project Manager to MIT BMS at completion.  
 
Item: Date: Signed off by: Notes: 
Installation verification complete    


Start-up testing complete    


Operational verification complete    
Mechanical/Electrical Deficiency list forwarded to 
MIT    


Sequence of Operation Tests Complete    
Graphics Complete 


• All links completed and tested 
• All floor plans completed 
• All title blocks filled in 


   


Alarming properly setup according to MIT / vendor 
standard and enabled    


Project free from unexplained or nuisance alarms 
***    


Trending properly setup according to MIT / vendor 
standard and enabled    


P&ID As-Builts ready and attached to system    


Sequence As-Builts ready and attached to system    
 


*** See next page and attached documents (if any) for alarms that will not reset because of 
mechanical / electrical design flaws or any other issues that would cause alarms not to reset 
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MIT Project Outstanding Punchlist for BMS 
 
Project Name:   ___________________ 
Project Manager:   ___________________ 
Date: ___________________ 
 
 
Action Items     


Item Person 
Responsible 


Completion 
Date 


Action 


        


       


        


    


    


    


    


    


    


    


    


 
 


END OF DOCUMENT 
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1.  ELECTRICAL SYSTEMS GENERAL REQUIREMENTS  


1.1 Electrical Systems Mission Statement 


The choice of equipment and the design of the installation should match or exceed the anticipated 
life span of the space or the building being designed.  


Preference should be given to standard equipment and devices that are not customized or 
specialized in order to provide the level of reliability, accessibility, and maintainability as 
described in ASHRAE. 


Interchangeability and expandability of devices and equipment is required. 


As an institute of technology, MIT is always open to new ideas with consideration given to cost, 
maintenance and safety. 


MIT promotes electrical designs and installations that minimize energy usage, maximize quality of 
illumination, and are not constructed with environmentally damaging materials. Recyclability of 
materials is an important factor to consider.. 


1.2 List of Supplemental Requirements 


1. Service equipment shall be above the 26 foot City of Cambridge Datum point and below 
the fifth floor. Otherwise, measure and storm hardening techniques shall be taken to 
minimize equipment damage due to storms and floods. 


2. New systems (including panelboards, terminal capacity, raceway, physical space) shall be 
expandable with at least 25 percent spare capacity. 


3. User equipment shall be located in user spaces.  Equipment for dedicated user shall not 
be located in base building department of facilities spaces. 


4. Adequate receptacle and circuit coverage shall be provided. Receptacle plan shall be 
reviewed with end-users. 


5. In labs, conduits shall be used between panelboards and surface mounted raceways to 
allow for future fill capacity and flexibility for modifying circuiting. 


6. Provide grounding means in labs and fume hoods for instrumentation equipment 
comprised of ground stud or ground bar.  Connection via #6 min AWG and green 
insulated ground to building steel or local panel equipment ground bar. 


7. Equipment nameplates shall be provided for all distribution equipment including; 
panelboards, disconnects for mechanical equipment such a fan coil units, fans, roof top 
units, variable frequency drives, heaters, etc.   The nameplates shall follow existing 
building standards or MIT standards.  Nameplates shall include equipment name, voltage, 
source equipment name and location.  (e.g. FED FROM DP1, ROOM 2-001). Equipment 
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phenolic engraved nameplates shall be provided for all electrical equipment and fire 
pump tap section, feeder tap and splice, as follows:  Normal Power – white letters on 
black field; Life Safety and Legally Required Power – white letters on red field; Optional 
Standby Power – white letters on orange field. 


8. There shall be a naming convention for new equipment.  The convention shall be similar 
to the following:   
a. Building Name:  36. 
b. Building Room:  029E. 
c. Building System:  ‘E’ EMERGENCY, ‘ ‘ NORMAL, ‘OS’ OPTIONAL 


STANDBY, ‘LR’ LEGALLY REQUIRED. 
d. Building Equipment:  ‘DP’ DISTRIBUTION PANEL, ‘P’ PANEL, ‘DS’ 


DISCONNECT, ‘XFMR’ TRANSFORMER, ETC. 
e. System Voltage:  4’ 480/277V, ‘2’ 208/120V 
f. Number in Series:  1, 2,3. 


9. Equipment, devices and circuits shall be labeled. Labels shall include the room number of 
the equipment serving the device.  


10. Steel fittings shall be used on raceways.  Do not use die-cast. 
11.  All wiring shall be stranded wire with the exception of MI Cable. 
12. Corridor, electrical rooms and mechanical room luminaires shall be provided with both 


normal-fed fixtures and emergency-fed fixtures. 
13.  All terminations, connections and splices shall be per the National Electric Code and 


manufacturer’s requirements.  
14. Shared neutrals shall not be used. 
15. All electrical rooms shall have crash bar hardware and card access.  Main electric rooms 


shall have high and low exit signs at egress doors. 
16. Review utility connections with the MIT campus electrical distribution system with the 


MIT Utilities Group. 
17. Always refer to the current Thematic Folder for Classrooms and Lecture Hall for 


additional requirements for electrical systems. 
18. Consideration shall be given to fan coil units and their associated condensate pumps.  Fan 


coil units should not run without the condensate pump.  When possible, they shall be 
circuited together or signage shall be provided that one should not run without the other. 


1.3 MEP Equipment Naming Standards 


Comply with the MEP Equipment Naming Standard in Division 22 - Plumbing, Par 4.3. 
 


2.  DESIGN REVIEW CHECKLISTS 


The Design Consultant is responsible for filling out, signing, and submitting this information at 
each phase of design as a guide for review by MIT Facilities Engineering Group.  The following 
sections outline the items which are expected to be submitted at each phase of the design process. 
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2.1 Schematic Design 


MIT will use this submittal to develop comprehensive cost scoping for project budget 
development.  In addition to information noted below, the documents shall include statements of 
conditions, known and unknown, that could affect project cost (i.e. This portion of the ceiling is 
extremely tight and may require relocation of some existing services or length of corridor may 
require multiple FA closets depending on length of wire runs and exact placement of equipment) 
 
It is the intent of MIT that these documents identify areas of cost implication that the contractor 
can use to identify scope and cost that can be tracked through future phases of development. 
 
Provide the following information in the Schematic Design submittal: 


1. Review of applicable code, regulations, and standards. 
2. State applicable codes on the cover drawing. 
3. Identify major equipment. 
4. Identify space requirements. 
5. System descriptions (Basis of Design). 
6. Alternative design concepts. 
7. Outline specifications. 
8. Equipment cut sheets. 
9. Statement of probably costs (vendor assistance may be required.). 
10. Preliminary motor and load list shall include, when applicable: 


a. Lighting 
b. Power 
c. HVAC 
d. Elevators 
e.  Fire Pump 
f.  Emergency Life Safety 
g. Legally Required Loads 
h. Optional Standby Loads 


11. Engineering/gnerator sizing calculations including step loads: 
a. Life safety. 
b. Legally required. 
c. Optional standby. 


12. Preliminary watt/SF lighting, receptacle, HVAC, and special purpose loads including 
support documentation for selection. 


13. Preliminary electrical distribution riser diagram: 
a. Show approximate configuration. 
b. Show preliminary distribution equipment sizes for substations and panels. 
c. Provide for substations: voltage, bus ratings and transformer sizes. 
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14. Initial short circuit currents and short circuit bracing for equipment.  Contact MIT Utilities 
for requirements. 


15. Programming: 
a. Service entrance requirements. 
b. Service provider (MIT or Eversource). 
c. Existing conditions plan 


16. Overall oneline diagram. 


Signature of Responsible Electrical Engineer    


Dated      


2.2 Design Development 


Provide the following information in the Design Development submittal.  It shall include a further 
development of all items in the schematic design: 
 
Provide the following information in the Design Development submittal: 


1. Final plans including: 


a. Substation and panel final breaker frame sizes and trip sizes. 
b. Final conduit and wire schedules. 
c. Final panelboard schedules with final and per phase loads. 
d. Final lighting fixture schedules. 
e. Final engine/generator sizes. 
f. Final risers and one line diagrams for power distribution system. 
g. Final risers for fire alarm system and communication system. 


2. Final specifications. 
3. Final motor and load list. 
4. Completed preliminary short circuit and coordination analysis. 
5. Lighting calculations including photometric plots for unique and typical areas. 
6. Voltage drop calculations. 


Signature of Responsible Electrical Engineer    


Dated      
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2.3 90 % Construction Documents and Construction Documents (CD) Phase 


Provide the following information in the 90 % Construction Documents and Construction 
Documents (CD) Phase submittal.  It shall include a further development of all items in the 
previous design phases: 
 


1. List of changes and deviations from Design Development  
2. Drawing List and Table of Contents 
3. Graphic Scales 
4. Building locus  
5. Drawings coordinated with other trades 
6. Drawings and specifications coordinated 


2.4 Bid Documents 


Provide the following information in the Bid Document submittal: 


1. Bid package including specifications and stamped drawings. 
2. List of deviations or changes from the 100% design development submittal. 
3. Plans, specifications and calculations have been reviewed. 


Signature of Responsible Electrical Engineer    


Dated      
 


3.  ELECTRICAL DESIGN AND CONSTRUCTION 


GUIDELINES 


3.1 Electrical Studies 


The following electrical studies are required for all new buildings and large renovation projects.  
Refer to Appendix D for sample specification.  


1. Provide arc flash hazard analysis study. 
2. Provide short circuit and coordination study. 
3. Provide short circuit device and evaluation study. 
4. Protection coordination studies involving  building primary service protection must 


coordinate back through the campus loop with the MIT Central Utility Plant Overcurrent 
Protection Devices.  The CUP has two types of protection device, and any building can be 
fed from either or both. Therefore protection must be coordinated with both devices.  The 
MIT Utilities Group will provide SKM library files for each of the devices. 


5. The MIT Campus Distribution system can be sourced in multiple configurations.  
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Consequently, there is not one fault current and X/R value for each building.  The MIT 
Utilities Group will provide three values for each building: maximum fault current, 
minimum fault current, and normal operating fault current and X/R. 
a. The maximum fault current value should be used to set device duty ratings within 


the building. 
b. The engineer shall check the arc flash value for each of the three fault current 


values and use the highest energy level at each device for labeling purposes.  
Note that the highest fault current may not provide the highest energy level. 


6. In the event that an existing building is not connected to the campus distribution system at 
the location, MIT will provide max., min., and normal fault current levels for the loop 
buildings on either side.  The engineer will need to check all values to insure proper duty 
and labeling. 
 


Electrical studies shall be performed in SKM by Commonwealth of Massachusetts licensed 
professional engineer. Provide 24x36 as-built construction document quality AutoCAD and hard 
copy SKM risers.  Require mounting of 1 hard copy on foam board with clear laminate along with 
construction document one line drawings in main electric/substation room and main emergency 
electric room.  SKM files shall be turned over to MIT SEG and FIS after necessary revisions have 
been included. 


3.2 Building and Electrical Codes 


Refer to the most current codes from the City of Cambridge at the following link: 
https://www.cambridgema.gov/inspection/codesandmaps/Codes.aspx 


1. Building Codes:  780 CMR Building Code Massachusetts State Building Code, 
Basic/Commercial Massachusetts amendments to the International Building Code, Latest 
Edition 


2. Energy Codes:  Stretch Energy Code 


3. Electrical Codes:  527 CMR 12 Massachusetts Electric Code, Latest Edition 


Meet or exceed requirements within FM Data Sheets, 2015.  MIT’s Underwriter is FM Global 
which has design and product requirements that must be adhered to.  These requirements often 
exceed the requirements of the NFPA and Building Codes.  FM Global now posts all of its data 
sheets online at www.fmglobaldatasheets.com.  The appropriate FM Global data sheets must be 
reviewed during the schematic and design development phases of a project to ensure 
requirements for a particular project are incorporated into the design.  The Engineering Design 
Professional must submit the basis of design, working drawings and relevant calculations for 
review and approval of the FM loss prevention consultant in addition to review by MIT.  Further 
and of important note, all MIT facility designs are reviewed by FM Global for acceptance and/or 
comment. 
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3.3 Removal and Abandoned Equipment and Wiring 


Equipment that is being removed shall be provided to MIT, unless removal by others is approved, 
or unless directed otherwise by MIT Repair and Maintenance. 


Any unused wiring effected by renovation work as a result of demolition or change in circuit 
requirements shall be removed back to the branch circuit protective device – and such device shall 
be identified as a spare.   


No unused circuit wiring shall be left in any junction box unless it is designated and identified as 
spare or future wiring. 


3.4 Underground Structures, Ductbanks, Cabling, Load Break Loop Switches 


Refer to Division 33, Utilities Design Standards.   


3.5 Main Electrical Room 


1. Lighting fixtures shall be powered from the emergency and normal system in the building. 
The fixtures are to be located in locations that are not directly above the substation. 
Additionally, wall mounted battery-pack emergency lighting units shall be located in front 
of the substation with the heads pointed at the front and along egress paths. Lighting shall 
be switched at each entrance. 


2. There shall be both emergency powered receptacles and normal powered receptacles in the 
room. Emergency powered receptacles shall be colored red. 


3. A telephone outlet shall be provided in the room at 54 inches AFF adjacent to the exit door 
on the latch side. 


4. Room shall have at least one double door.  Doors shall be self-closing with panic hardware 
- notify architect of this requirement. 


5. Except for sprinkler branch protection, there shall be no foreign systems that are not 
associated with the substations located in the rooms. For example, ventilation ductwork 
passing through the substation room that does not serve the room will not be allowed. 


6. A housekeeping pad shall be provided under the substation and shall be a minimum of 4-
inches high 


7. In basement electric rooms sump pumps shall be provided. 


3.6 Electrical Distribution 


Card access and panic buttons are required for all main electrical rooms. Contact MIT Utilities for 
current implementation requirements. As-built drawings shall be provided with close out 
documents. 


New or renovated critical buildings 
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Where critical buildings require new service entrance equipment, double-ended substations shall 
be provided.  They shall be rated for manual closed transition. 


New or renovated non-critical buildings: 


Where non-critical buildings require new service entrance equipment based on the mission 
and day to day operations of the facility, the internal MIT team shall evaluate the need for 
either a single-ended or double-ended substation for the new facility. 


New or renovated non-critical buildings less than 500 KVA: 


Where non-critical buildings require new service entrance equipment and less than 
500KVA, a Unitized Power Center or Package Unit Substation may be considered. 


Electrical LED indicating lights shall be: 


• Red = Closed  


• Green = Open.     


3.7 Substations 


Substation and service related equipment shall be above the 26 foot City of Cambridge Datum 
point and below the fifth floor. All substations shall be double-ended and capable of manual closed 
transition. 


Card access and panic buttons are required for all main electrical rooms. Contact MIT Utilities for 
current implementation requirements. 


Construction of the substations shall be as follows: 


1. In general, each unit substation shall be fully rated, with an incoming metal-clad vacuum 
circuit breaker with a transient voltage resistance transformer utilizing vacuum cast coil 
(VCC) type transformer and low voltage draw-out switchgear.   Alternatively, metal-clad 
vacuum circuit breaker with RC Snubber and VPE dry type transformer. 


2. For snubber applications, the snubber shall consist of the following features. 


a. Three green LED indication lights (one per phase) to indicate the correct operation 
of the fuse.  Illumination = the fuse is OK. 


b. In addition to the front status indication lights, a set of remote alarm contacts shall 
be provided to signal the failure of the fuse and/or the capacitor (one per phase). 
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c. Control power for the monitoring panel shall be 120VAC and shall be supplied 
from a control power transformer in the MV Transformer or the control power 
can be derived from the LV switchgear.  


3.  Switchgear shall have the following features or include provisions for: 


a. Rated for 15 KV  for 13.8kv equipment. 
b. Remote operation of all circuit breakers (MV and LV) via either remote panel or delay 


pistol grip operation. If a remote panel is used the layout shall mimic the arrangement 
of the switchgear.  The remote panel shall have a steel door with a tempered glass 
window kit. 


Switchgear shall have the following features or include provisions for: 


1. Rated for 15 KV (as required). 
2. Provide Ground Ball Studs to the load side of Medium voltage circuit breakers.  AB 


Chance C4060416. 
3. Provide ground ball studs at the low voltage main circuit breaker on the line side. 
4. Electric racking motor with a 20 ft or longer remote switch cable for main and all feeder 


circuit breakers. 
5. IR inspection windows, Fluke-CV-300 or equivalent, to be provided to allow viewing of 


all cable connection points and flexible bus connections. 
6. Strip Heaters. 
7. Modbus connection for metering and monitoring. 
8. Compression Lugs. 
9. LED push to test lamps. 
10. Power meter with display. 
11. Communications card/Gateway. 
12. Breaker lift truck. 
13. Full height hinged main door with a foot operated door stop. 
14. Hinged grounded metal safety barrier. 
15. Insulated with non-hygroscope insulation. 
16. Switch interlock. 
17. Permanent switch position indicator. 
18. Rating nameplate. 
19. Remote operation of all circuit breakers (MV and LV) via either remote panel or delay 


pistol grip operation. If a remote panel is used the layout shall mimic the arrangement of 
the switchgear. 


Switchgear requires Factory Witness Testing of all switchgear before it leaves the factory.  
Witness Testing may be conducted remotely. 
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Transformer shall have the following features or include provision for: 


1. Delta connected on the primary and rated 13,800V or as required by the rating of the 
primary system. 


2. Wye connected on the secondary rated either 480/277v or 208/120V as required by the 
application. 


3. Transient voltage resistant transformer, utilizing vacuum cast coils (VCC). Alternatively, 
VPE vacuum pressure impregnation and encapsulation (or Cast Coil) with RC snubber 
included. 


4. 80 degree C maximum rise. 
5. 220 degree class insulation system. 
6. Copper windings and bus. 
7. Copper ground bus. 
8. Fan cooled.  The fan cooling package to include digital winding temperature for each 


phase. 
9. Fully ventilated louvers. 
10. Flexible bolted link primary taps. 
11. Rating nameplate. 


Draw-out switchgear shall include: 


1. Fully rated and fully draw-out metal enclosed air circuit breakers with two step stored 
energy closing mechanisms and electrically operated rack-out mechanism. 


2. Bussing shall be tin plated copper. 
3. TVSS shall be provided on each main breaker at each end of the switchgear. 
4. Arc Reduction Maintenance switches. 
5. Overhead breaker removal crane. 
6. Hinged doors. 
7. RMS digital trip units and discrete metering package with Mod Bus compatibility. 


Standard meter is GE Multilin PQMII-T20-A with MODBUS or approved equal by 
Schneider/Square D (PM 8000) or Eaton.  


8. The main breaker(s) and tie breaker shall be draw-out type and the same frame size. 
9. Feeder breakers shall be draw-out type with one exception:  


a. If the application is approved by the Facilities Department, small loads can be 
powered by molded case feeder breakers. 


10. Ground fault sensing shall be installed the main breakers, tie breakers and feeder breakers.  
The emergency system and legally required systems will have ground fault indication. 


11. The main breakers and the tie breaker on the double-ended substation shall not be Kirk-
Keyed together. Provide for a closed-transition scheme with a timer. After the timer times 
out (0.6 – 60 min) during maintenance, one of the 3 breakers would be tripped off to limit 
the duration that the gear is fed by more than one source. 
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12. Minimize the quantity of feeder breaker sizes to allow for interchangeability. 
13. 15% minimum spare circuit breakers shall be provided. 
14. Each feeder circuit shall supply power to only one primary distribution panel. 
15. Solid state micro-processor based electric Meter shall be installed on unit substation main 


breakers.   The meter shall have an RS232 communication port and an RS485 
communication port with OPEN (and not vendor-proprietary) Modbus protocol. Electric 
parameters available from OPEN Modbus registers should include: voltage, current, 
energy consumption, real power, reactive power, apparent power, frequency, and power 
factor. 


16. Feeder circuit breakers can use the trip units for the metering functions. 
17. Electronic Check Metering System: Please add to specifications “All new installations 


shall use solid core current transformers and shorting blocks located in the meter 
compartments so the meters can easily be changed.” 


18. Infra-red view ports shall be provided in the rear covers HI and LOW where cable 
connections are made. 


19. Infra-red view ports will be installed at the point of incoming cables. 
20. Ground ball studs shall be AB Chance C600-2102 and covers are C4060416.  
21. If new switchgear is being installed, the meter installed in front of the main breaker shall 


be revenue grade. All breakers in the switchgear shall have Modbus communications 
included and factory wired.  


Drawout Style Replacement Circuit Breakers, 600 Amp Frame and Larger: 


1. If the project scope requires a connection to an existing circuit breaker (drawout style, 600 
Amp Frame and larger) the circuit breaker must be overhauled and a new protection 
device (must be either a Entelliguard Trip Unit by GE or an AC Pro Tripp II by Utility 
Relay Company) shall be provided through one of MIT’s approved vendors.  Trip 
functions and settings shall be determined by the engineer of record.  Test reports shall be 
provided prior to shipment from the factory.  Coordination settings must be provided to 
MIT and approved before this circuit breaker will be permitted to carry load current.  
Approved circuit breaker overhaul and conversion kit installing vendors: CBSNE & 
EESCO. 


2. An alternative is to have a contractor provide a new retrofit drawout circuit breaker to take 
the place of the original drawout circuit breaker.  This not only replaces the circuit 
breaker, but it also give MIT a new means for racking in and out.  Acceptable 
manufacturers are Square D/Schneider Electric, General Electric, Eaton/Cutler Hammer.   
We have several examples installed across the campus already. 


Buildings with Electrical Services provided by the Public Utility: 


3. Determination of electrical service shall be decided by MIT Utilities. 
4. Service from the electrical public utility shall be provided with transformers determined 
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by MIT Utilities. The service from the transformer is to be brought to distribution 
switchgear meeting the requirements of the switchgear section for double-ended and 
single-ended substations. 


5. Auto-Power factor correction and transient voltage surge protection on the service shall be 
provided. 


6. The design and layout of the electrical room shall meet the requirements as listed under 
double- ended and single-ended substations section. 


3.8 Emergency, Legally Required and Optional Standby Systems 


In addition to code mandated emergency and legally required loads, the following shall be 
powered from the emergency generator as a minimum and where applicable: 


1. Selected critical research exhaust systems. 
2. Selected critical research and systems. 


In engine/generator rooms, battery-pack wall emergency lighting units shall be provided with 
lighting fixtures directed at the automatic transfer switch and at the generator control panel. 


The batteries for the generator shall be located in a battery cabinet. 


Generators and main emergency equipment shall be above the 26 foot City of Cambridge Datum 
point. 


Engine-generator sets shall have the following construction: 


1. All engine-generators shall be diesel powered. 
2. Generator shall be manufactured by: Caterpillar or Cummins. 


The following shall be powered from the emergency generator as a minimum and where 
applicable: 


1. Elevators. 
2. Life safety system including emergency lighting, exit signage and fire alarm system. 
3. Fire pumps. 
4. Smoke exhaust fans. 
5. Critical research exhaust systems. 
6. Critical research and systems. 
7. Sump pumps. 
8. Sewage ejection pumps. 
9. IT network, Tel/Data closets. 
10. BMS controlled servers. 
11. MIT Security and parking control devices. 







MIT Design Standards 2022 | Division 26 - Electrical Page 15 of 35 
 
 


In buildings that do not have double-ended substations to provide redundancy, below are loads that 
shall be added to the generator optional standby system. 


1. For dormitories: 
a. Lighting in the suite  


i. Living 
ii. Kitchen space,  


iii. Hallways,  
iv. Bathroom 


b. Power for 3 to 4 outlets per suite for charging phones and laptops. 
c. HVAC 


i. Domestic HW heater(s) controls. 
ii. All pneumatic and electric control valves, including air compressors. 


iii. The BMS system should have UPS and backup standby power.  
iv. IS&T equipment rooms and corresponding a/c units. 
v. A/C unit for High Voltage room 


2. For office, classroom, and laboratory buildings: 
a. Lighting in the common spaces  


i. Living 
ii. Break room spaces,  


iii. Hallways,  
iv. Bathroom 


b. Selective receptacles for power to staff computers and devices 
c. HVAC 


i. Domestic HW heater(s) controls. 
ii. All pneumatic and electric control valves, including air compressors. 


iii. The BMS system should have UPS and backup standby power.  
iv. IS&T equipment rooms and corresponding a/c units. 
v. A/C unit for High Voltage room. 


Generator sets shall meet the requirements of Massachusetts Electrical Code, NFPA 110 and 
NFPA 99 (where applicable). 


Generator sets shall be rated continuous standby. 


On application of any load up to the rated load, the instantaneous voltage dip shall not exceed 20% 
and recover to + or –2% of rated voltage within one second.  Except fire pump 15% dip max per 
NFPA 20.  


The generator shall be capable of sustaining at least 250% of rated current for at least 10 seconds 
under 3 phase symmetrical short circuit. 


The voltage regulator shall be isolated from the load to prevent tracking SCR loads. 
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The engine shall be furnished with the following accessories: 


1. Full flow, bypass spin on oil filters. 
2. Oil drain valve and extension. 
3. Dry type replaceable air cleaner element and restriction indicator. 
4. Spin on fuel filters and strainers and a manual fuel primer pump. 
5. Racor fuel strainer/water separators installed in the fuel supply line before engine fuel 


pump. 
6. Cooling system filled with manufacturer recommended percentage of antifreeze and 


distilled water and coolant additive. 
7. Tank type, circulating jacket water heaters to maintain engine at a constant 90°F to 120°F 


with oil pressure disconnect switches, ball valves on inlets and outlets and steel braided 
reinforced hoses with threaded connectors. 


8. Manifold, turbo and flex insulation blankets. 
9. 8D style lead-acid, non-maintenance free batteries with automotive posts sufficient to 


provide two complete sets of three crank/rest cycles of 15 seconds, 75 seconds total, each 
at 40°F with at least two year life cycle. 


10. Battery conductor total resistance not exceeding .002 ohms including negative and 
positive leads. 


11. A free standing battery rack. 
12. Isochronous electronic speed control. 
13. 78 ampere minimum battery charging alternator with solid-state voltage regulation. 
14. One spare set of hoses, filters, belts, fuses, thermostats and gaskets 
15. Two complete Overhaul Literature Kits. 
16. Vibration isolators for field installation. 
17. A float battery charger shall be provided capable of returning the batteries if fully 


discharged to 100% of their ampere-hour rating within 24 hours.  The charger should have 
the following features: crank disconnect relay, manual or automatic equalize timer, 
adjustable charger settings, AC line compensation, automatic overload protection, fused 
DC output, fuse or breaker protected AC input, automatic DC regulation, and surge 
suppressor. It shall have a DC ammeter, DC voltmeter, low voltage alarm, high voltage 
alarm, power failure alarm, summary failure alarm, voltage and High DC voltage. Battery 
charger wiring shall be permanently connected.  


18. The output circuit breaker on the Engine-Generator Set and circuit breakers in series shall 
be provided with auxiliary contacts to monitor circuit breaker position remotely as a 
supervisory alarm monitored by the local BMS system and alarmed to MIT Central 
Operations Center,  This function shall be fully tested during on-site start-up and 
Commissioning. 


Engine exhaust silencer shall be critical attenuation grade, aluminized steel double wall 
construction equal to EM Products (JCS05-1260 with #150 ASA carbon steel flange inlet and 
outlet connections). Low point drain with MPT threaded end and standard high temperature 
(1200°F) finish shall be factory furnished. Silencer shall also be furnished with 300 series 4” 
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diameter stainless steel braided flexible pipe connector having temperature and pressure rating to 
suit for connecting exhaust pipe to engine, 12 inch minimum length with #150 ASA carbon steel 
flange end connections. 


A double wall (secondary containment) steel fuel tank (sub-base if possible) shall be factory 
furnished integral to each diesel generator. Capacity of the fuel tanks shall be not less than 12 
hours but not more than 36 hours with the set operating at full load. 


The fuel tank shall be equipped with a removable plate with gasket for inspection and periodic 
maintenance with a minimum of the following fittings: engine fuel supply, engine fuel return, vent, 
emergency vent, fuel inlet and fuel drain. A fuel level gauge and low fuel level alarm shall be 
factory furnished. Piping shall be entirely black iron. Pipe sealant shall be recommended for fuel 
oil systems and not Teflon based. Indicating type valves shall be installed on both    the supply and 
return lines prior to the flexible lines to the engine. A battery powered normally closed electric fuel 
solenoid valve and a check valve shall be factory provided on the engine supply line. Manual 
bypasses shall be installed for all fuel solenoid valves. 


Provide fuel filter. Fuel filter shall be removable, full flow bypass spin-on, cartridge type with 
head piece having provisions for piping connections. The filtering media shall surround a 
perforated steel center tube backed by a coiled steel support spring to seal the gasketed end face of 
the throwaway filter element against the head piece. 


Provide 50% load bank. 


There should be controls to allow for disengaging the load bank during when the automatic 
transfer switches change status from normal power to emergency power or standby power during 
normal power loss. 


Submittal shall include prototype test certification and specification sheets showing all standard 
and optional accessories to be supplied, schematic wiring diagrams, dimension drawings, and 
interconnection diagrams identifying, by terminal number, each required interconnection between 
the generator set, the transfer switch, and the remote annunciation panel. Also provided are the 
following drawings and instructions: 


1. Bill of material and catalog cuts on each separate piece of equipment. 
2. Engine generator setting plan. 
3. Wiring schematics for engine control. 
4. Generator control panel arrangement and wiring schematics. 
5. Lubricating oil specifications. 
6. Gauge board arrangement. 
7. Remote alarm annunciator arrangement and wiring schematics. 
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The manufacturer shall warrant the emergency generator system for 2 years or 2,000 hours, 
whichever occurs first, from the date of the site start-up.  The local manufacturers’ representative 
shall provide the first complete annual service per the written maintenance recommendations for 
the unit at no additional charge in the twelfth month following the date of the startup. Facilities 
maintenance staff shall be present during the service. 


Factory Witness Tests: 


1. Provide standard factory tests in accordance with NEMA standards and NFPA standard 
110. Check and set all instruments and safety devices. Provide following tests: 


a. Generator set test under rated load and power factor for 8 hours for performance 
and proper functioning of control and interacting circuits.  


b. Testing at unity power factor only (resistance banks only) is not acceptable, since 
KW output is affected by the higher generator efficiency at unity power factor, 
and the KVAR for motor starting and regulation is not able to be correlated 
between unity and rated power factor. 


c. Fuel Consumption: The Owner shall be notified at least 4 weeks in advance of 
these tests and shall have the option of witnessing these tests owner cost for air 
travel, hotel, and meals shall be included in specification. Certified copies of these 
test results shall be forwarded to the Owner for review. 


Site Tests: 


1. An installation check, start-up and building load test shall be performed by the 
manufacturer’s local representative in precise accordance with the acceptance testing 
procedure outlined in NFPA 110 para. 5-13. Facilities maintenance staff shall be notified 
of the time and date of the site test and shall be present. The tests shall include: 


a. Fuel, lubricating oil and antifreeze shall be checked for conformity to the 
manufacturer’s recommendations, under the environmental conditions present and 
expected. 


b. Field leveling of generator skid shall be done prior to acceptance testing. 
c. Accessories that normally function while the set is standing by shall be tested 


prior to cranking the engine, including block heaters, battery charger, generator 
strip heaters, remote annunciation, etc. 


d. Check start-up under test mode for exhaust leaks, path of exhaust gases outside 
the building, cooling air flow, movement during starting and stopping, vibration 
during running, normal and emergency line-to-line voltage and phase rotation. 


e. Test automatic start-up by means of simulated power outage for remote-automatic 
starting, transfer of the load and automatic shutdown. Prior to this test, all transfer 
switch timers shall be adjusted for proper system coordination. Engine coolant 
temperature, air temperature, oil pressure and battery charge level along with 
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generator kilowatts, voltage, amperes and frequency shall be monitored at 20 
minute intervals during the eight hour test. An external load bank shall be 
connected to the system if sufficient building load is unavailable to load the 
generator to the nameplate kW rating. 


f. Test all alarm shutdown circuits by simulating fault or failure conditions. 


Provide sound attenuated walk-in enclosure.  The enclosure shall be manufactured by Pritchard 
Brown or Robinson.  The enclosure attenuation shall be 25 db at 6 feet minimum. 


Automatic transfer switches shall be provided with isolation/bypass switches and shall be 
manufactured by Russelectric. 


In engine/generator rooms, battery-pack wall emergency lighting units shall be provided with 
lighting fixtures directed at the automatic transfer switch and at the generator control panel. 


Dampers and louvers shall fail open. Gravity type louvers shall not be used.  The manufacturers 
recommended maximum static air inlet and outlet pressures shall not be exceeded. Ventilation 
shall be sufficient to maintain an engine room temperature of not more than 110 deg. F on a 95 
deg. F ambient day when measured at any point at least 18 inches from the engine when operating 
at a sustained 100% load. 


The room floor shall be coated with an industrial floor sealant and the walls sealed and painted. 


There shall be 30 foot-candles of lighting to all sides of the generator when measured at the floor 
level. 


Heating shall be provided to maintain the generator room at a minimum of 50 deg F. Provide low-
temperature alarm set to alarm at below 40 deg F. 


An electrical distribution panel containing all of the circuit breakers for all electrical equipment in 
the generator room (include battery charger, block heaters and lighting) shall be located in or 
adjacent to the generator room. 


A freestanding or wall mounted cabinet shall be provided in the room containing spare parts, 
service equipment and operation manuals. 


A minimum of two 120VAC electrical outlets connected to the emergency power system shall be 
installed within the generator room. 


3.9 Automatic Transfer Switches 


Automatic transfer switches shall be provided with isolation/bypass switches where critical loads 
are served, otherwise, non-bypass is acceptable. Contacts shall be provided for transfer switch 
status: 
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1. Normal Power Source/Source 1 
2. Emergency/Standby Power Source/Source 2 


 
The number of poles shall be coordinated with the standby power source. 
 
Enclosures shall be fabricated from 12 gauge steel. 


3.10 Distribution Panelboards 


Construction of distribution panelboards shall be as follows: 


1. Provide door in door. 
2. Breakers shall be bolt-in except Square D breakers shall be plug-in. 
3. Main breaker shall be provided without ground fault 
4. All panels shall be three phase 4-wire, with copper bus and copper neutral and ground bar. 


Distribution panelboards shall be located in dedicated rooms and closets. 


In laboratories and critical applications, feeders shall be limited to one panel.   For other locations, 
a maximum of two panels is acceptable. 


Provide with Square D PM 5563 meter integral with communication card to distribution panel. 


Provide TVSS/SPD integral to the panel.  Designers shall account for the circuit breaker required 
for the TVSS/SPD. 


3.11 Power and Lighting Panelboards 


Construction of power and lighting panelboards shall be as follows: 


1. Provide door-in-door type construction. 
2. Buses shall be copper including 3 phases, neutral and ground bar. 
3. Every panel is to have a main breaker. 
4. A separate ground bus shall be provided. 
5. A neutral terminal strip shall be provided on each side of the panel 
6. Power panels shall have 200% neutrals. 
7. Double tub panel construction is acceptable. 
8. Panels shall be 42 pole or 84 pole capacity. 
9. As a minimum 20% spare breakers are to be provided. 
10. In general, breakers shall not be less than 20 amperes. 
11. Breakers shall be bolt-on type. For circuit breakers that are not bolt-in, the spare circuit 


breakers shall be removed, replaced with covers, and provided to R&M to prevent theft. 
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12. Minibreakers are not allowed. 
13. Single pole breakers with handle ties or bails shall not be used in lieu of multipole 


breakers. 


Panelboards are to be located in dedicated rooms and closets. Provide additional space on walls for 
at least one future panel. 


Recessed panels are to have two spare two-inch conduits with pull strings run from the panel to 
accessible ceiling for future use by MIT.  Spare conduits shall terminate in a pull can minimum 6 
inch high by 30 inch wide by 30 inch deep. 


In new installations there shall be separate power panels and lighting panels. 


Neutrals shall not be shared. Each single phase circuit is to have its own neutral. 


The feeder cable to a 200% neutral panel shall have a 200% neutral. Transformers – 600 Volts and 
below. 


3.12 Transformers 


Windings on transformers shall be copper. 


No oil-filled transformers. 


Insulation system shall be 220C class. Maximum core temperature rise shall be 80C. 


3.13 Motors 


Coordinate with mechanical engineer to provide high efficiency inverter duty motors appropriate 
for use and location with consideration of utilization factors as approved by MIT.  


Motors driven by VFDs shall be equipped with motor shaft grounding rings at both ends.  


3.14 Variable Frequency Drives 


Variable frequency drives shall have the following features: 


1. Provide MTE matrix harmonic filter with 6 pulse variable frequency drives, or AC to AC 
matrix drive technology. 


2. Maintenance bypass if required by the mechanical engineer. 
3. No limitation on distance between the drive and the motor. Additionally, the motor to be 


used with the drive shall be an inverter duty motor, not a special drive motor. 


3% load reactor for motors more than about 150 ft away.  If more than 600 ft away, provide a 
dV/dt filter and more than 1000 ft I provide a sinewave filter. 
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The drive enclosure is to be NEMA 12, unless the space is determined by Facilities Engineering 
Group, in writing, to be clean enough to allow for a lesser rating. 


All drives shall have a lockable disconnect with gasket.  


Door-in-door construction with separate incoming power lugs and connections from terminal strips 
and relays, or, if door-in-door is not available, side car/hip-box construction.   


3.15 Enclosed Safety Switches 


Enclosed Safety Switches shall be Heavy Duty type with copper ground stud and shall not have 
pull type fused or non-fused disconnects.  All enclosed safety switches shall be: 


• NEMA Type 1 for indoors. 
• NEMA 4X - Stainless steel for outdoors and all wet and/or corrosive environments 


Coordinate with all trades to ensure ALL equipment shall be provided with permanent lockable 
disconnecting means in sight of the equipment INCLUDING motors, fan coil units, and other 
heating cooling, and refrigeration equipment. 


3.16 Raceways 


3/4 inch minimum conduits are required. 


EMT shall be provided with steel fittings or Rigid Steel Conduit with threaded fittings for interior.  
Die-cast fittings are not acceptable. 


Outdoor circuits and feeders shall be installed in Rigid Steel Conduit with threaded fittings. 


NEMA 4X shall be provided for outdoor pull boxes and electrical equipment. 


No conduit is to be embedded in basement floor slabs.   


All surface raceway systems shall be manufactured by Wiremold, Carlon or Hubbell.  The use of 
Wiremold ISO Duct Surface Raceway is prohibited.  In general, Wiremold 3000, 4000 and 6000 is 
preferred (Hubbell and Carlon equivalent are acceptable).  Non-metallic surface raceway may be 
used in special applications. 


In laboratories, conduits shall be used between the panelboards and the surface mounted raceways. 


Underground branch circuit raceways are to be schedule 40 PVC. Concrete encase with minimum 
of 3 inches of cover all around.  Direct burial of conductors is not allowed. 


MC cable is acceptable only for concealed spaces, above ceilings, fishing within walls, and for 
final connections where not subject to physical damage. 
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Access shall be provided by the construction team for all junction boxes, pull boxes and splices 
boxes or where wiring needs to be maintained. 


3.17 Receptacles and Switches 


For requirements for branch circuits, see Power Panelboards and Lighting Panelboards. 


For requirements for lighting fixture switching, see Lighting. 


Devices are to be specification grade. 


Devices shall be rated 20 amperes. 


Device plates are to be brushed stainless steel. 


All switches shall be rated for 277 volt rated. 


Receptacle plans shall be reviewed with the end user and MIT project manager to insure proper 
coverage for the areas being constructed. 


There shall be a maximum of four (4) receptacles per single-phase power circuit in laboratories 
and high load intensity areas, (6) receptacles in classroom applications, and (8) receptacles in low 
load intensity areas. 


Receptacles located in hallways and corridors shall be on their own branch circuit and shall not be 
powered from room branch circuits. 


Rooftop receptacles shall be on dedicated branch circuits and not be powered from room branch 
circuits. Each rooftop receptacle shall be a GFI receptacle and weatherproof with in-use cast 
covers (plastic not acceptable). 


Receptacles shall be provided on roofs with weatherproof cast  in-use covers with maximum 
spacing of 40 feet or as required by Massachusetts Electric Code. 


Receptacle plans shall be reviewed with the end user and MIT project manager to insure proper 
coverage for the areas being constructed. 


Each electrical closet shall be provide with (1) receptacle on emergency power where emergency 
panels are present, optional standby where optional standby is present, otherwise normal power 
standby is acceptable. 


3.18 600 Volt Cable 


All cables shall have copper conductors. 







MIT Design Standards 2022 | Division 26 - Electrical Page 24 of 35 
 
 


All conductors are to be stranded.  Solid conductors shall not be used. 


THHN/THWN conductors shall be provided.  Insulation to be 90˚ C rated with connectors sized 
for 75˚C ampacity use (90˚C ampacity rating of a conductor is not to be used). 


XHHW and RHW cable shall be used for outdoor underground lighting and power installations. 


Minimum conductor size to be #12 AWG. 


MI cable shall be used for all emergency and legally required standby loads. 


Splices are permitted only upon the written acceptance of an electrical representative in the 
Facilities Engineering Group at MIT. Factors in this decision shall include the condition of the 
cable, installation, critical nature of the system, accessibility to the potential splice, and the level of 
resiliency at the splice location.   


MC cable with overall steel armor is acceptable only for concealed spaces, above ceilings, fishing 
within walls, and for final connections where not subject to physical damage. 


3.19 Metering 


All new building construction or renovation projects require provisions for the installation of 
meters and field devices necessary for real-time remote collection of utility data. Direct access to 
meters for calibration is required. 


Solid state micro-processor based Electric Meter shall be installed on unit substation main 
breaker. The meter shall have an RS232 communication port and a RS485 communication port 
with OPEN Modus protocol. If new switchgear is being installed, the meter installed in front of 
the main breaker shall be revenue grade. All breakers in the switchgear shall have Modbus 
communications included and factory wired.  


The MEP design engineering team for the project must prepare a single line metering diagram 
depicting in detail all equipment, conduit, wiring, (power and network communication) junction 
boxes, network connections and any other devices necessary for a complete metering system to 
support the scope of the project. This drawing must clearly define and depict each individual 
trade’s responsibility and point of connection. The clear assignment of responsibility by trade is 
critical to proper execution of the metering scope. MIT will collaborate with the MEP team to 
assist in the development of this diagram to suit the required scope within the arrangement of the 
building. The diagram must depict the actual path of wiring between devices including the room 
numbers.  


Electric Utility meters should be tied into a UPS .  The UPS provide 12 hours of backup after a 
power loss.   
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3.20 Lightning Protection 


The electrical engineer is required to run the lightning risk assessment for the building and 
provide protection for the building, structures, and equipment as recommended, unless otherwise 
directed by MIT Department of Facilities. 


 


4.  LIGHTING STANDARDS  


4.1 Lighting General Requirements 


As a minimum, all buildings must be designed to The Illuminating Engineering Society of North 
America (IESNA) lighting level design guidelines outlined in the IESNA Lighting Handbook 10th 
Edition.   


“For additional information on specific requirements for lecture halls and classrooms see 
Thematic Folder “Classroom  Lecture Hall Renovation New Construction Guidelines” 


MIT lighting level requirements are: 


• Classroom – 30fc maximum avg horizontal on working surface 
• Office – 30fc maximum avg horizontal on working surface 
• Laboratory – 50fc maximum avg horizontal on working surface 
• Corridors – 5-10fc maximum avg horizontal at floor 
• Lobbies – 10fc maximum avg horizontal at floor 
• Stairwells – 10fc maximum avg horizontal at floor 
• Exterior Pathway and Parking – 1fc avg horizontal at grade level 


All interior lighting shall have a minimum Color Rendering Index (CRI) of 82. 


 All interior lighting shall be 3500K color and all exterior lighting shall be 3000K color.  3000K 
is also accepted where preferred for user comfort. 


 High bay light fixtures shall have a twist-lock plug and cord for easy removal to perform 
maintenance.  The design shall include twist-lock receptacles to connect the lighting.  Emergency 
battery shall be provided for emergency lighting, if emergency power is not available from a 
generator.  


Provide emergency lighting in electrical switchgear rooms, engine-generator rooms, electrical, 
mechanical, tel\data closets, office and laboratory suites, and toilet rooms. 


For lighting connected load power densities, MITs indoor lighting power density goal is 0.7 w/sf, 
maximum. 
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The design team shall prepare and present to MIT for review photometric plots for all spaces no 
later than the design development phase.  The team shall review for compliance to standards prior 
to submitting to MIT for review. 


LED lighting fixture manufacturers shall provide MIT with at least a 5 year warranty or greater, a 
minimum (CRI of 80); and a color temperature of 3500K. Exterior LED color temperature shall 
be 3000K.  


Drivers shall be Lutron Hi-Lume, where available from lighting manufacturer. 


Light fixtures shall be placed where they will be able to be maintained without special equipment 
to access them.  


Provide Electric Battery Units in the tel/data rooms and closets. 


4.2 Lighting Controls 


Auto-Off, Manual-On vacancy sensors shall be utilized in all non–corridor, non-circulation, non-
toilet room, non-laboratory spaces.  Sensors shall be set to 15 minute timeouts.  These are to be 
coupled with momentary wall mounted lighting switches.  These spaces shall also be provided 
with dimming controls. 


Auto-Off, Auto-On occupancy sensors shall be utilized in laboratories unless the laboratory use 
requires the lighting to be turned off while the room is occupied in which case Auto-Off, Manual-
On vacancy sensors shall be used.  Sensors shall be set to 30 minute timeouts.  These are to be 
coupled with momentary wall mounted lighting switches. 


Auto-Off, Auto-On occupancy sensors shall be used in all open office areas, corridors, stairwells, 
lobbies, circulation spaces, and toilet rooms to control Normal power lighting fixtures in these 
spaces.  Sensors shall be set to 15 minute timeouts.  Stairwell lighting fixtures may use integral 
motion sensors and must dim as opposed to turning off.  Emergency power lighting fixtures in all 
corridors, lobbies, circulation spaces, and toilet rooms shall remain uncontrolled. 


Daylight sensors shall be installed to provide daylight dimming in all applicable areas.  Lighting 
fixtures coupled with daylight sensors must dim up and down as opposed to turning off and on.   


All sensors shall be either Lutron wireless ceiling/wall mounted passive infrared and ultrasonic 
sensors, Lutron wired ceiling/wall mounted dual technology passive infrared and microphonic 
sensors, or Sensor Switch ceiling/wall mounted dual technology passive infrared and microphonic 
sensors.  Lutron is the preferred manufacturer of these sensors. 


All local room level personal dimming controls must be Lutron or Sensor Switch.  Lutron is the 
preferred manufacturer of these local room level personal dimming controls.  If stand alone 
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controls are used in these spaces, the product being used shall have the ability to live under a 
Enterprise lighting control solution as needed in the future. 


All network lighting controls systems must be Lutron or Crestron.  Lutron is the preferred 
manufacturer of these network lighting control systems.  When a Lutron network lighting control 
system is specified it shall be tied into the existing Lutron Enterprise control infrastructure. If there 
is an existing Lutron network lighting control system in a project building it is preferred to build 
upon the existing system in that building. 


All Network Lighting Control systems shall be specified with a conceptual one-line during the 
design development process showing all server, network and system devices. 


All network lighting control systems shall offer the following features: 


- BTL certified BacNet integration for monitoring via the BMS 


- Floor Plan Navigation with Monitoring and Reporting 


- Astronomic Timeclock capabilities for all controlled loads 


- Load Shed capabilities on a room by room basis accessible through the GUI or BMS via 
 Bacnet 


- System diagnostics and device failure alerts 


- Current and historical lighting energy consumption data 


- Current and historical space utilization data 


- Ability to change occupied/unoccupied settings based on time of day 


- AV integration capabilities via API, RS232, Telnet and/or Contact Closures 
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Astronomical timer switch control shall be used to control exterior lighting. Provide a minimum 3 
year battery to maintain program memory during a planned or unplanned power outage.  The 
Astronomical timer switches shall be Intermatic ET800 series. When a network lighting control 
system is specified exterior lighting shall be controlled by that system. 


The manufacturer of any specified lighting control system shall offer the following services to 
ensure a seamless turnover. Project shall dictact required services 


- Onsite system startup by manufacturer or certified programmer. 


- Afterhours onsite system startup by manufacturer or certified programmer. 


- Onsite scene and level tuning. 


- Onsite performance-verification walkthrough. 


- System performance-verification documentation. 


- Customer-site solution training. 


- System optimization service. 


- Onsite system network and integration service. 


All alternative lighting control strategies must be approved by MIT Systems Engineering Group 
(FEG) in writing.  By completion of design development design stage. 
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The design development drawings shall provide a narrative or sequence of operation for each 
space.  The narrative shall require the electrical contractor to install, setup, test and adjust the 
controls to meet the performance intended. 


4.3 Lighting Fixtures 


For Main Group Building Lighting, refer to Thematic Folder T09, Par. 2.1 - Building Products. 


Contact OCP for campus standard exterior lighting fixtures.  Fixture selection depends on campus 
location and use. 


All lighting fixtures must be manufactured by an approved major manufacturer and/or be 
represented by an approved local lighting manufacturer product representative.  Approved lighting 
manufacturer product representative companies are Omnilite, Reflex Lighting, Boston Light 
Source, Apex Lighting Solutions and Illuminate.   


All LED tubes shall be Type C, LED tubes and remote LED driver.  Type A and Type B LED 
tubes, LED tubes with an integral driver and LED tubes powered by fluorescent ballasts, are not 
allowed. 


All exterior wall pack lighting fixtures must be full cut-off wall packs.  Integral motion sensors 
which dim the lighting fixture to 50% power consumption are acceptable.  Sensors shall be set to 
15 minute timeouts.  Approved fixture for this use are Philips Gardco or Bega equivalent. 


 Preferred lighting fixtures/technologies are: 


• Finelite HPR recessed/surface mounted 1’x4’, 2’x2’, and 2’x4’ lighting fixtures. 
• Lutron LED drivers. 
• Osram Sylvania fluorescent lamp and ballast combinations. 
• Philips or Lunera LED Type C tube and remote driver combinations.   


Refer to Appendix C List of Products for additional information.  


All alternative lighting fixtures/technologies must be approved by MIT Systems Engineering 
Group (FEG) in writing.   


4.4 Exit Signs 


All new interior exit signs shall be Signtex CRS series, LED edge lit exit sign (or equal).  Provide 
all exit signs with mirrored rack or core.  Green exit signs shall be provided for new spaces. Red 
may be used if the space has existing to remain red exit signs. 


For new exit signs in industrial or back of house spaces, provide the McPhilben Chloride Series, 
LED edge lit exit sign.   







MIT Design Standards 2022 | Division 26 - Electrical Page 30 of 35 
 
 


 


APPENDIX A:  LIST OF PRODUCTS 


 
Product Type MIT Requirements 
 
1. Conduit raceways No preference 


2. Surface mounted raceways Carlon, Hubbell and Wiremold 


3. Medium voltage cable Okonite and Kerite 


4. Low voltage cable Southwire, Rome 


5. Enclosed Safety Switches GE/ABB, Eaton, and Square-D 


6. Transformers GE/ABB, Eaton, GE, and Square-D 


7. Load breaker primary loop switches G & W Electric Co. 


8. Low voltage unit substation ABB, Eaton, GE, and Square-D 


9. Motor control centers Allen-Bradley, Eaton, GE, and Square-D 


10. Motor starters Allen-Bradley, EATON, GE and Square-D 


11. Motors Baldor, Emerson, GE, Marathon 


12. Distribution panels Square D I-line, Eaton Pow-R-Line 5P, GE equal 


13. Lighting panels Eaton, GE, and Square-D 


14. Engine generators Caterpillar and Cummins 


15. Enclosed Safety Switches Easton, GE, and Square-D 


16. Automatic transfer switches Russelectric, ASCO, or Eaton 


17. Automatic fire pump transfer switches Russelectric 


18. Automatic transfer switches Russelectric 


19. Manholes and handholes No preference 


20. Metering Eaton, GE, and Square-D 
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21. Wiring devices Hubbell, Arrow-Hart, Leviton, Pass & Seymour 


22. Motion and daylight sensors Lutron, Sensor Switch, Leviton, 


 Greengate, Wattstopper 


23. Local lighting controls Lutron, Sensor Switch, Leviton, 


 Greengate, Wattstopper, Hubbell 


24. Network lighting controls Lutron and Crestron 


25. Exit signs Signtex (or equal) 


26. Fuses Bussman, Ferraz Shawmut, and Mersen 


27. Disconnect switches Eaton, GE, and Square-D 


28. Busways Eaton, GE, and Square-D 


29. Power factor correction No preference 


30. Grounding Cadweld and Burndy 


31. Transient Voltage Surge Protection Eaton, GE, and Square-D 


32. Lightning Protection No preference 


33. Variable Frequency Drives Allen-Bradley, Emerson, ABB, Eaton, 


 Schneider, Yaskawa 


34. Uninterruptible Power Supplies (UPS) Liebert and Mitsubishi, APC, Emerson, 


 Powerware 


35. Heat Tracing systems Raychem and Nelson 


36. Cathodic Protection systems No preference 


37. Leak Detection systems No preference 


38. Fire Stops No preference 
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APPENDIX B:  POWER SYSTEM STUDY - SAMPLE 


SPECIFICATION 


 
POWER SYSTEM STUDY 


PART 1 - GENERAL 


1.01 WORK INCLUDED 


A. A Short Circuit Study, Protective Device Evaluation Study, and Protective 
Device Coordination study shall be performed, stamped and signed by a 
Professional Engineer registered in the Commonwealth of Massachusetts 
engaged to carry out such studies by the distribution equipment manufacturer. 
The cost of this study shall be included in the bid of the Electrical Sub-
Contractor. 


B. The studies shall be submitted to the Architect for review with the distribution 
equipment shop drawings and shall under no circumstance be submitted after the 
final release of equipment for manufacture. 


C. The studies shall include all portions of the electrical distribution system 
including any equipment pre-purchased by the owner and installed by the 
Electrical Contractor, as well as the next 13.8kV primary upstream over-current 
protection device and all downstream devices in the building including all normal 
and emergency sources of power and motor loads within the building. 


D. The Electrical Subcontractor shall be responsible for coordinating the execution 
of these studies in a timely manner and shall be responsible for supplying all 
required data in preparation for the study. 


E. The studies shall be performed with SKM Power Tools software and shall be in 
accordance with the latest applicable IEEE and ANSI standards. 


F. The report shall include, but not be limited to a statement of calculation methods 
and assumptions, the base per unit quantities selected, one-line diagrams, source 
impedance data, calculations, tabulations, results, conclusions and 
recommendations. 


G. Provide Time-current curves graphically indicating proposed coordination for the 
system. With each curve, provide a detailed description of particular devices 
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identifying manufacturer, type, function, and time-current characteristics. 
Provide associated partial one-line diagram and tabulate recommended device 
tap, time dial, pickup, instantaneous, and time delay settings. 


H. Include all adjustable settings for ground fault and recommendations for settings 
and delays for these devices. 


I. Include phase and ground coordination of the engine-generator devices. Show the 
generator decrement curve and damage curve along with the operating 
characteristics of the protective devices. Obtain the required information from the 
generator manufacturer and include the generator actual impedance values, time 
constants, and current boost data in the study. Do not use typical values for the 
generator. 


J. The Electrical Sub-Contractor shall make all the final adjustments to overcurrent 
devices as recommended in the study.  The Electrical Sub-Contractor shall 
prepare and install all Arc Flash labels in accordance with the results of the 
Power System Study. 


1.02 STUDY REPORT  


A. The results of the power study report shall be summarized in a final report. Six 
(6) bound copies of the final report shall be submitted to the Architect and MIT 
Senior Electrical Engineer for review. 


B. The report shall contain the following sections and documents: 


1. Descriptions, purpose, basis and scope of the study. 


2. Tabulations of circuit breakers, fuses and other protective device ratings 
versus calculated short circuit duties, and commentary regarding same. 


3. Protective device time versus current coordination curves, tabulations of relay 
and circuit breaker trip settings, fuse selections, fuse selection and commentary 
regarding same. 


4. A table listing all settable /adjustable devices with the values they are set to 
and the date the work was completed by the Electrical Sub-Contractor. 


5. Fault current calculations including a definition of terms and guide for 
interpretation of computer printout. 


6. Provide (2) compact disk copies of entire SKM model file including device 
library, system one-line diagram, impedance diagrams, available short circuit 
currents, coordination curves for each section of the distribution system, arc flash 
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energies and boundaries at each piece of electrical equipment, and the 
recommended coordination settings for each piece of adjustable electrical 
equipment in the distribution system. 


7. Provide (2) 24” x 48” copies of the entire electrical distribution system riser 
diagram in both SKM format as well as in the original Autocad Building 
Electrical System Power One-Line Diagram Format showing SKM values for 
available short circuit current and available Arc Flash energy at each bus within 
the distribution system.   


 


PART 2 - PRODUCTS 


2.01 TESTING MATERIALS 


A. Include all material, equipment and devices necessary for testing to demonstrate 
satisfactory performance and compliance with specifications. 


PART 3 - TESTING 


3.01 TESTING 


A. Before an application for final acceptance of the work will be considered, all tests 
deemed necessary by the Architect to show proper execution of the work shall 
have been performed and completed in the presence of an Architect's 
representative.  Scheduling of all testing procedures shall be arranged to suit the 
convenience of the Architect.  The Owner shall be notified two working 
minimum days prior to any acceptance testing. 


B. In particular, testing of the emergency power system shall be provided complete 
in accordance with all of the requirements specified in Section 5-13, "Installation 
Acceptance" of NFPA 110, "Standard for Emergency and Standby Power 
Systems." 


C. The electrical work shall include the provision of any assistance (such as removal 
of panelboard trims and junction and pull box covers) deemed necessary by the 
Architect to demonstrate compliance with the requirements of the drawings and 
specifications. 


D. Where electricity utilizing equipment, supplied separate from the electric work, is 
energized, controlled or otherwise made operative by electric work wiring 
systems, the testing to provide the proper functional performance of such wiring 
systems shall be conducted by the trade responsible for the equipment.  The 
electrical work shall, however, include cooperation in such testing and the 
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making available of any necessary electrical testing equipment.  Also, testing 
shall be included in the electric work to show the proper functioning of lighting 
fixtures regardless of who furnishes them. 


E. Electrical Acceptance Tests and Inspections: Furnish the Architect and the 
Owner with certificates or reports of testing and inspection of electrical systems 
by an independent testing company.  Certificates or reports shall indicate 
approval of authority having jurisdiction and conformance to specifications. 


 
END OF DOCUMENT 
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1.  MIT IS&T INFRASTRUCTURE COMMUNICATION 


SYSTEM GOALS  


Information Systems and Technology (IS&T) is MIT's central IT organization, tasked with 
supporting MIT's core mission: "...to advance knowledge and educate students in science, 
technology, and other areas of scholarship that will best serve the nation and the world in the 21st 
century." 


The organization's role is to provide modern, efficient, and cost-effective IT services to the entire 
MIT community.  IS&T provides the technical infrastructure, services, and support to enable the 
diverse work that takes place at MIT, from high speed networks and state-of-the-art data centers 
supporting faculty research collaboration, to academic software packages and teaching systems 
used by MIT's over 10,000 undergraduate and graduate students.  Through partnerships with 
other academic and administrative units, IS&T strives to continuously improve the Institute, 
streamlining business processes and lowering administrative costs wherever possible. 


MIT's IT environment is large and diverse. MIT’s network infrastructure in the 
Cambridge/Boston area is made up of more than 7,500 miles (12,070 km) of fiber, more than 
10,000 wireless access points, and more than 4,000 switches providing on-campus wired 
connectivity. The MIT Kendall Wi-Fi network covers approximately 1,000,000 ft2 (92,903 m2) 
of outdoor space in the Kendall Square area and surrounding neighborhoods. The MIT Regional 
Optical Network—a 2,500 mile (4,023 km) optical ring—connects the MIT network to New York 
City and about 10 other locations, including the Massachusetts Green High-Performance 
Computing Center. MIT’s 100-gigabit backbone supports connections to Internet2 and the Energy 
Sciences Network, which in turn provides access to the CERN Large Hadron Collider. MIT also 
has 10-gigabit dedicated connections to Amazon, Comcast, and Apple, as well as dual redundant 
10-gigabit links to the commodity internet.  


In addition to end-user computing, MITnet also supports a large data center environment. IS&T 
operates infrastructure across 6 data centers and numerous co-location sites supporting a wide 
array of academic, administrative, and research applications: email, web publishing, learning 
management, academic records, financial data, and many others. These applications are supported 
by more than 3,500 virtual servers backed by more than 1 petabyte of disk storage. Additionally, 
17 petabytes of data from about 1,000 Institute servers are stored in near-line backups, while 
more 20,000 MIT community desktops and laptops are being actively backed up to the cloud. 


IS&T’s Campus Safety and Security team manages the infrastructure, systems, and software that 
provide campus physical security services including video surveillance, access control, alarms, 
key management, intercoms, and emergency phones. MIT’s physical security and access control 
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systems include more than 750 panels for access control and intrusion alarm systems and more 
than 4,700 card readers supporting both physical ID cards and MIT’s digital ID for smartphones. 


IS&T support teams handle more than 80,000 help requests each year. They provide 24/7 IT help 
by phone or email to any member of the MIT community, as well as direct support to more than 
50 departments, labs, and centers. 


To learn more about the organization, please visit: http://ist.mit.edu. 


2.  PURPOSE  


2.1 Overview  


MIT Information Systems & Technology has developed this document to establish a uniform 
standard for IS&T infrastructure, services, and support systems criteria that is required for 
building IT infrastructure Tel/Data Rooms (TR)’s and pathway systems at MIT.  The purpose of 
the IS&T Standards is to ensure that secure, appropriately sized, environmentally controlled, and 
sustainable TR’s and pathway systems are built consistently for structured cabling, network, and 
technology systems deployed and operated by IS&T at MIT.  Each environment will have its own 
unique requirements based on these standards, local codes and regulations. 


MIT IS&T will provide design guidance for these systems, and the designer shall coordinate the 
implementation with MIT IS&T.   


2.2 Terminology  


There are a number of names and acronyms used to describe Tel/Data Rooms, also referred to as 
Telecommunication Rooms, (TR) including: Main Distribution Frame (MDF), Building 
Distribution Frame (BDF), Intermediate Distribution Frame (IDF), Tele/Data Closet, Equipment 
Rooms (ER), etc. The purpose of this document is to focus on two types of telecommunication 
rooms, the BDF and IDF.  IS&T reserves the use of the MDF or Data Center to spaces that 
support multiple services, campus buildings, or the entire Campus.  Telecommunication rooms 
(TR) provide environmentally suitable and secure spaces for installing cables, network switching 
equipment, associated hardware, racks and wall mounted technology equipment.  Abbreviations 
throughout this document and related standards include:    


1. BDF: Building Distribution Frame.  
2. EF: Entrance Facility.  
3. ER: Equipment Room.  
4. HC (FD): Horizontal Cross-Connect (Floor Distributor).  
5. IDF: Intermediate Distribution Frame.  
6. MDF: Main Distribution Frame or Data Center.  
7. PDU: Power Distribution Unit.  
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8. TR: Telecommunications or Tel/Data Room.  


2.3 Application  


Each new building or addition to an existing building should include consistent spaces designated 
for the location of networking and technology equipment, incorporated into project documents by 
architects and engineers in accordance with design criteria herein.  Such spaces must be 
specifically considered in the Program Statement phase or similar planning or planning processes 
used to define the scope of a project. Consideration for structured cabling pathways should also 
be included in project planning and documentation processes.  The sizing guidelines set forth in 
the latest version of the BICSI Telecommunications Distribution Methods Manual (TDMM), 
should be adhered to when sizing TR’s.  If deviations are required from the guidelines set forth in 
the latest version of the BICSI TDM Manual, the minimum requirements stated in this document 
should be followed when reviewing the needed TR and pathway infrastructure requirements for 
projects. If there are discrepancies in the existing building environment or areas of planning that 
cannot be accommodated with the designs as described or shown in the BICSI TDM Manual, 
then the design team must review and coordinate all exceptions with IS&T. 


Refer to individual thematic folders for more information on particular equipment, for example 
Classrooms and Lecture Halls. 


 


3.  DESIGN CRITERIA FOR BUILDING DISTRIBUTION 


FRAMES (BDF) 


The BDF is the main Technology Room for each building and will support the termination of 
backbone and campus cabling and house centralized communications equipment supporting the 
entire building.  In addition to the BDF, a separate Entrance Facility (EF) should be built for 
connections to the campus outside plant (OSP) optical fiber and data network backbone and 
should be able to support two physically separate points of entry, and the outside plant (OSP) 
copper cabling backbone.  This means that a building shall have two separate Entrance Facilities 
connecting to the BDF to allow for redundancy of connection to the campus system.  Splitting the 
feed after the Entrance Facility point is not acceptable. 


1. Entrance Facility (EF): Built for connections to the campus outside plant (OSP) optical 
fiber and data network backbone, and the outside plant (OSP) copper cabling backbone. 
Access should be controlled through a secured door with an IS&T specific key core and 
card access. 


The BDF may also support other building information systems such as security in Division 28, 
Building Management Systems (BMS) in Divisions 23 and 25, and other building signaling 
systems in coordination with IS&T.  In most cases the BDF will also support the function of one 
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or more Intermediate Distribution Frames (IDF) supporting the connection points between 
backbones and horizontal cabling infrastructure. 


3.1 BDF Room and Location Physical Requirements 


BDF Room Size: 


1. The minimum space allocated to the BDF shall be 153 square feet with a minimum 
dimension of 17 feet in one direction.  Any deviation from this standard must be reviewed 
and approved by IS&T. 


2. Refer to the appendix for drawings of typical BDF room layouts. 


BDF Room Location: 


1. The BDF, including if also serving as an IDF, requires a centralized location no further 
than 295 feet in cable length from the furthest communication outlet.  Vertical rise shall 
be included in the length calculation.  Architects shall include at least one floor-to-floor 
height with overall linear separation when evaluating BDF locations.  BDFs shall be 
located off of a main corridor with doors that open into the corridor.  Ideally, BDFs will 
be stacked directly under IDFs to support the vertical distribution of services between 
rooms.  


2. Do not locate BDFs in any place that may be subject to water infiltration, steam 
infiltration, humidity from nearby water or steam, heat (e. g., direct sunlight) or any other 
corrosive atmospheric or adverse environmental conditions. 


3. Locate BDFs above any threat of flooding.  Avoid locations that are below elevation of 
'plus 26.0 feet' referenced to the Cambridge base.  BDF should not be located below 
grade and may need to start as high as the 2nd or 3rd level.  Avoid BDF locations that are 
below or adjacent to areas of potential water hazard (e. g., restrooms and kitchens).  


4. Locate BDFs far enough away from sources of Electromagnetic Interference (EMI) to 
reduce interference with network and telecommunications cabling, including EMI from 
electrical power supply transformers, motors, generators, and induction heating devices. 
Because BDFs are frequently occupied by technicians and sensitive electronic equipment, 
the room location should not be adjacent to sources of constant, excessive, low or high 
frequency noise, such as air-handling equipment, pumps, generators, etc. 


BDF Room Use: 


1. Room occupancy class, including requirements for cooling, power, and expected 
availability shall comply with ANSI/TIA-942 Telecommunications Infrastructure 
Standard for Data Centers defined levels (tiers) for each space.  Tier levels may vary for 
BDFs depending on room contents. Coordinate with IS&T as required.  


2. The BDF shall be dedicated solely to technology and related facilities including voice, 
data, wireless, security, access control, building management system, and cellular 
distributed antenna systems indicated in project engineering narratives and contract 
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documents. 
3. Equipment that does not support the BDF (e. g., pipes, duct work, distribution of building 


power) shall not be located in or pass through the BDF.  While strongly discouraged, in 
cases where alternatives are punitive to the project’s overall interests, electrical conduits 
and non-liquid plumbing piping only may pass through an BDF provided that they are 
located no lower than any other overhead obstruction in the room and that there are no 
pull boxes, valves or other devices that require access by staff other than IS&T. In the 
case where a conduit must pass through the BDF, written approval from IS&T is required 
before routing and final placement. 


3.2 BDF Architectural Requirements 


BDF Structural Requirements: 


1. The floor rating under distributed loading must be greater than 4.8 kPa and the rating for 
concentrated loading must be greater than 8.8 kN in areas that will support network and 
telecommunications equipment such as batteries and UPS equipment. If access flooring 
is used in the BDF, it must be rated accordingly. 


BDF Wall Requirements: 


1. BDF walls shall extend from the finished floor to the structural ceiling (e.g., the slab). 
2. BDFs should not have windows installed on any wall.  Coordinate with IS&T where 


existing windows cannot be changed. 
3. At least 8 feet of contiguous wall space shall be reserved for access control panels and 


security panels in the BDF. 
4. Backboards: AC-grade fire rated plywood, 8 feet high with a minimum thickness of 3/4 


inch around the perimeter of the room over drywall, painted on one side with MIT white.  
The bottom of the plywood shall be mounted 6 inches above finished floor.  


5. Wall Base:  Resilient base shall be 6 inches high typical.   


BDF Connecting Sleeves and Slots: 


1. Firestop Requirements:  Comply with Division 07 “Firestopping”. 


BDF Service Doors and Security: 


1. Door Type:  Hollow metal, minimum STC 35 with sound gaskets.   
2. Minimum Size: 3 foot 6 inches wide and 80 inches tall. 
3. Door sills and thresholds impede the movement of equipment, block ventilation, and are 


not recommended. 
4. Doors that open outward provide additional usable space and reduce constraints on BDF 


layout. 
5. BDF door hardware requires control against unauthorized access, typically a mechanical 







 MIT Design Standards 2022 | Division 27 — Communications  Page 8 of 27 
 


 


lock and key and IS&T card access.  Doors shall include hinges with non-removable 
pins, single cylinder lockset with card access.  Doors should remain open until manually 
closed.  Automatic door closers shall not be used.  


6. A security camera will be installed in each BDF.  Comply with additional requirements 
in the security documents. 


BDF Ceilings: 


1. The minimum ceiling height is 8 feet 6 inches above the finished floor with ceiling 
protrusions (e. g., sprinkler heads) placed to assure a minimum clear height of 8 feet, 
clear of obstructions, to provide space over the equipment frames for cables and 
suspended ladder racks. 


2. To permit maximum flexibility and accessibility of cabling pathways, ceilings are not 
allowed in BDFs. 


3. Exposed ceilings with fireproofing or other non-smooth, potentially dust collecting 
surfaces shall be reviewed with IS&T and may require enclosure. 


4. Require exposed slabs above or concrete floors to be sealed and painted white to 
improve visibility and minimize dust. 


BDF Floors: 


1. Floor Finish:  Static dissipative resilient flooring unless otherwise indicated, provide the 
following.  Comply with additional requirements in Division 09 “Flooring”. 
a. Static Resistance: to ESD-S7.1 and ASTM F-150, Point to point and point to 


ground: 106 to 109 ohms. 
b. Static Generation: to ESD STM 97.2. 
c. Static Decay: Flooring in combination with ESD shoes and a person (5000 volts 


to zero): 0.5 seconds. 


3.3 BDF Fire Suppression Requirements 


Provide sprinkler heads in wire cages to prevent accidental operation. Coordinate the layout of fire 
protection systems with the equipment layout to avoid obstructing sprinklers, access to the alarm 
or other protective measures. 


Comply with additional requirements in the local building code and Division 21 “Fire 
Suppression”. 


3.4 BDF HVAC Requirements 


Provide BDF with dedicated cooling equipment; e.g., a CRAC or fan coil unit that is dedicated to 
cooling the BDF and that is monitored by the Building Automation System (BAS).  Comply with 
additional requirements in ANSI/TIA-942 and Divisions 23 “HVAC” and 25 “Integrated 
Automation”.   Cooling shall not be from chilled water as this prohibits normal shutdown of the 
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building chilled water system for repair, construction and maintenance.  Cooling shall be local DX 
equipment rejecting heat to the ambient air. 


The BAS should be configured to identify the room as being an IT room on the operator’s screen 
in the event of an alarm. 


Technology equipment requires the HVAC system to function 24 hours per day, 365 days per year.  


If a standby power source is available in the building, connect the HVAC system that serves the 
BDF to standby power. 


The HVAC system that serves the BDF should be tuned to maintain a positive air pressure 
differential with respect to surrounding areas with a minimum of one air change per hour. Provide 
equipment to maintain the following acceptable ranges: 


1. Temperature of 75 degrees F with no humidity control. 


Estimated Heat Loads: ~ 5,000 to 7,500 BTU per equipment rack. Confirm heat loads with 
equipment to be deployed with the IS&T Project Manager as some equipment may generate more 
heat than others. Note: UPS and stand-alone air conditioning systems produce additional heat, if 
present. 


3.5 BDF Electrical Requirements 


Comply with additional requirements in Division 26 “Electrical”.    


BDF Lighting: 


1. Provide adequate and uniform lighting that provides a minimum equivalent of 50 foot-
candles when measured 3 feet above the finished floor level.  


2. Locate light fixtures a minimum of 8 feet 6 inches above finished floor level. Any 
variation should be coordinated with the IS&T Project Manager.  


3. Locate light switches near the entrance to the BDF. 
4. Coordinate lighting layout with the equipment rack layout, especially overhead ladder 


rack, to ensure that light is not obstructed.  Preference is for lights over aisles rather than 
racks. 


5. Power for the lighting should be separated from circuits that power technology equipment. 
6. Provide non-heat generating LED lamps unless otherwise indicated. 


BDF Equipment Power: 


1. Provide individual branch circuits serving a single load from the feeder panel directly to a 
branch circuit receptacle (for cord- and plug-connected equipment), or equipment power 
terminal (for hardwired equipment).  


2. Provide branch circuits for equipment power that are protected and wired for 120V, 20A. 
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Confirm the need for 120V, 30A circuits with the IS&T Project Manager.  
3. As a minimum, provide four 120V, 20A (NEMA 5-20R) dedicated circuits with one 


duplex receptacle per circuit per equipment rack. 


BDF Convenience Power: 


1. Provide separate duplex 120V, 20A convenience outlets (NEMA 5-20R) for tools, test 
sets, etc., located at least 18 inches above the finished floor, placed at approximately 6 
foot intervals around perimeter walls and identified and marked “Convenience Power”.  


BDF Dedicated Power Feed and Panel: 


1. Provide BDFs with a power supply circuit that serves only the BDF and terminates in its 
own electrical panel within the BDF (see typical BDF drawings in Appendix B).  


2. The feeders that supply the power for technology equipment in BDFs should be dedicated 
only to supplying that equipment and should be designed to facilitate future growth. 
More than one dedicated feeder may be required for large installations with a wide variety 
of technology equipment.  


3. The dedicated power panels should be wired and capable of future generator support if 
the standby power support is not already installed for the building. 


BDF Bonding and Grounding: 


1. Provide a complete Grounding/Bonding system per EIA/TIA 607-B and current BICSI 
Grounding and Bonding standards.  


2. Comply with additional requirements in Divisions 26 “Grounding and Bonding” and 27 
“Grounding and Bonding for Communications Systems.” 


BDF Conduit Sleeve Penetrations: 


1. Provide horizontal and backbone conduit sleeves into the BDF for the distribution of the 
horizontal and backbone cable from the ladder rack. Provide vertical conduit sleeves from 
the BDF if stacked above to support the distribution of backbone cables. If the IDFs are 
not stacked with the BDF, provide continuous conduit.  


2. Conduit and conduit sleeves consist of a minimum of four 4 inch conduits/sleeves stubbed 
into the BDF extending 6 inches on both sides if sleeved. Additional conduits/sleeves 
may be required depending on the cable density.  


3. All conduit and conduit sleeve counts shall be coordinated and approved by the IS&T 
Project Manager.  Comply with additional requirements in Division 27 “Conduits and 
Backboxes for Communications Systems”. 
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3.6 BDF Communications Requirements 


Comply with additional requirements in Division 27 including “Communications Cable 
Management and Ladder Racks”, “Communications Cabinets, Racks, Frames and Enclosures”, 
and “Grounding and Bonding for Communications Systems”.    


BDF Overhead Ladder Rack: 


1. Provide overhead ladder rack within the BDFs to route cable to or from sleeves, risers, 
ducts, ladder racks to termination fields within equipment racks or mounted on walls. 
This overhead ladder system shall be contained within the confines of the BDF.  


2. Overhead ladder rack encircling the TR will be minimum 18 inches wide; actual size 
should be calculated to accommodate the cabling within the room at its maximum 
density.  


3. Overhead ladder rack crossing over the 19 inch equipment racks will be minimum 20 
inches wide. 


BDF Overhead Ladder Rack Materials and Applications: 


1. BDF overhead ladder rack may be mounted horizontally or vertically on walls and over 
equipment racks.  


2. Vertical ladder rack will be used to support riser cable from floor to ceiling as it passes 
between floors.  


3. The overhead ladder rack system shall be mounted to walls, the top of equipment rack 
while leaving appropriate space for the proper tray fittings, or hung with threaded rods for 
bracing and support in compliance with seismic codes. 


BDF Overhead Ladder Rack Bonding and Grounding: 


1. In the BDFs, the overhead ladder rack system shall be bonded to the Telecommunications 
Grounding Busbar with 6AWG stranded copper wire per current BICSI 
Grounding/Bonding standards.  


BDF Equipment Racks: 


1. Provide 7 foot by 19 inch Equipment Racks in the BDF with vertical wire management.  
2. All equipment racks should have two 10 inch vertical cable managers, one cable manager 


per side. This may change depending on cabling densities, but any deviation from this 
standard should be reviewed and approved by IS&T.  


BDF Power Accessory Requirements: 


1. Each equipment rack is to have a minimum of two vertically mounted Power Distribution 
Units (PDU) at the rear of the rack.  


2. Both PDUs will connect to the rack-mounted UPS systems; one UPS will be installed per 
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dedicated 20amp circuit.  
3. The power receptacles on the PDU shall be NEMA 5-20R compatible. The plug shall be 


NEMA 5-20P compatible. 
4. The IS&T Project Manager will provide the PDU and UPS specification. 


BDF Equipment Rack Installation Requirements: 


1. Provide all racks.  Provide mounting components and accessories to securely fix 
equipment racks to floor. 


2. Provide appropriate seismic transverse and longitudinal bracing per any local codes and 
the current National Uniform Seismic Installation Guidelines (NUSIG).  


3. Provide cable bend management fixtures to maintain the proper bend radius as cables 
drop into equipment racks. 


4. Do not allow cables to be unsupported at distances greater than 4 feet, or sag more than 3 
inches, as they run from conduit or cable ladder to equipment racks.  Comply with BICSI 
and TIA 569-C for additional requirements. 


5. Non-continuous pathway supports shall be UL listed. 


BDF Equipment Racks Bonding and Grounding: 


1. The equipment racks shall be bonded to the Telecommunications Ground Bus with 
6AWG stranded copper wire per current BICSI Grounding/Bonding standards.  


2. Comply with additional requirements in Divisions 26 “Grounding and Bonding” and 27 
“Grounding and Bonding for Communications Systems”.  


4.  DESIGN CRITERIA FOR INTERMEDIATE 


DISTRIBUTION FRAMES (IDF) 


4.1 IDF Room and Location Physical Requirements 


IDF Room Size: 


1. IDFs shall have a minimum clear dimension of 9 feet in one direction. The program, port 
density, and the desired technology requirements will drive the actual room size.  Provide 
36 inches of clearance from front of equipment to any obstruction. 


2. As a general rule, use the following parameters to determine the minimum TR size: 


a. 9 by 11-1/2 feet - (3) Rack TR = 20,000 usable square feet coverage area. 
b. 9 by 14 feet - (4) Rack TR = 40,000 usable square feet coverage area. 
c. 9 by 17 feet - (5) Rack TR = 60,000 usable square feet coverage area. 


3. Refer to the appendix for drawings of a typical IDF room layout in 3-rack, 4- rack or 5-rack 
versions. 
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IDF Room Location: 


1. Provide at least one IDF room per floor.  Floor plates over 10,000 square feet may require 
more than one TR.  


2. Multiple rooms are required on a floor if the cable length between the IDF and the most 
distant telecommunications outlet, including slack, exceeds 295 feet including both vertical 
and horizontal dimensions 


3. All TRs should be located off of a main corridor with door(s) opening into the hallway. 
4. Locate IDFs above any threat of flooding. Avoid locations that are below or adjacent to 


areas of potential water hazard (e. g., restrooms and kitchens).  Comply with flooding 
prevention requirements for BDF above. 


IDF Room Use: 


1. The IDF shall be dedicated solely to Technology and related facilities including voice, data, 
wireless, security, access control, and cellular distributed antenna systems indicated in 
project engineering narratives and contract documents.  


2. Equipment that does not support the IDF (e. g., pipes, duct work, distribution of building 
power) shall not be located in or pass through the IDF. While strongly discouraged, in cases 
where alternatives are punitive to the project’s overall interests, electrical conduits and non-
liquid plumbing piping only may pass through an IDF provided that they are located no 
lower than any other overhead obstruction in the room and that there are no pull boxes, 
valves or other devices that require access by staff other than IS&T. In the case where a 
conduit must pass through the IDF, written approval from IS&T is required before routing 
and final placement. 


4.2 IDF Architectural Requirements 


IDF Structural Requirements: 


1. Provide a minimum floor loading of 50 pounds per square foot.  


IDF Wall Requirements: 


1. IDF walls should extend from the finished floor to the structural ceiling (e.g., the slab).  
2. The IDF should not have windows installed, nor is it desirable to locate IDFs on 


perimeter walls where windows comprise the majority surface of the wall.  
3. At least 8 feet of contiguous wall space should be set aside for access control panels and 


security panels in the IDF. 
4. Backboards: AC-grade fire rated plywood, 8 feet high with a minimum thickness of 3/4 


inch around the perimeter of the room over drywall, painted MIT white.  The bottom of 
the plywood shall be mounted 6 inches above finished floor.  


5. Wall Base:  Resilient base shall be 6 inches high typical. 
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IDF Connecting Sleeves and Slots: 


1. Firestop Requirements:  Comply with Division 07 “Firestopping”. 


IDF Service Doors and Security: 


1. Door Type:  Hollow metal, minimum 1-hour fire rated, minimum STC 35 with sound 
gaskets.   


2. Minimum Size: 3 foot 6 inches wide and 80 inches tall. 
3. Door sills and thresholds impede the movement of equipment, block ventilation, and are 


not recommended. 
4. Doors that open outward provide additional usable space and reduce constraints on IDF 


layout. 
5. IDF door hardware requires control against unauthorized access, typically a mechanical 


lock and key and IS&T card access.  Doors shall include hinges with non-removable 
pins, single cylinder lockset with card access. Doors should remain open until manually 
closed. Automatic closers shall not be used.  


6. A security camera will be installed in each IDF.  Comply with additional requirements 
in the security documents. 


IDF Ceilings: 


1. The minimum ceiling height is 8 feet 6 inches above the finished floor with ceiling 
protrusions (e. g., sprinkler heads) placed to assure a minimum clear height of 8 feet, 
clear of obstructions, to provide space over the equipment frames for cables and 
suspended ladder racks. 


2. To permit maximum flexibility and accessibility of cabling pathways, ceilings are not 
allowed in IDFs. 


3. Exposed ceilings with fireproofing or other non-smooth, potentially dust collecting 
surfaces shall be reviewed with IS&T and may require enclosure. 


IDF Floors: 


1. Floor Finish:  Static dissipative resilient flooring unless otherwise indicated, provide the 
following.  Comply with additional requirements in Division 09 “Flooring”. 


a. Static Resistance: to ESD-S7.1 and ASTM F-150, Point to point and point to 
ground: 106 to 109 ohms. 


b. Static Generation: to ESD STM 97.2. 
c. Static Decay: Flooring in combination with ESD shoes and a person (5000 volts 


to zero): 0.5 seconds. 
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4.3 IDF Fire Suppression Requirements 


Provide sprinkler heads in wire cages to prevent accidental operation.  Coordinate the layout of fire 
protection systems with the equipment layout to avoid obstructing sprinklers, access to the alarm 
or other protective measures. 


Comply with additional requirements in the local building code and Division 21 “Fire 
Suppression”. 


4.4 IDF HVAC Requirements 


Provide HVAC that will maintain continuous and dedicated environmental control (24 hours per 
day, 365 days per year).  Cooling shall not be from chilled water as this prohibits normal 
shutdown of the building chilled water system for repair, construction and maintenance.  Cooling 
shall be local DX equipment rejecting heat to the ambient air. 


The HVAC system that serves the IDF should be tuned to maintain a positive air pressure 
differential with respect to surrounding areas with a minimum of one air change per hour. Provide 
equipment to maintain the following acceptable ranges: 


1. Temperature of 75 degrees F with no humidity control. 


Estimated Heat Loads: ~ 5,000 BTU per equipment rack.  Confirm heat loads with equipment to 
be deployed as some equipment may generate more heat than others.  UPS and stand-alone air 
conditioning systems produce additional heat, if present. 


Comply with additional requirements in Division 23 “HVAC”. 


4.5 IDF Electrical Requirements 


Comply with additional requirements in Division 26 “Electrical”.    


IDF Lighting: 


1. Provide adequate and uniform lighting that provides a minimum equivalent of 50 foot-
candles when measured 3 feet above the finished floor level.  


2. Locate light fixtures a minimum of 8 feet 6 inches above finished floor level. Any 
variation should be coordinated with the IS&T Project Manager.  Preference is for lights 
over aisles rather than racks. 


3. Locate light switches near the entrance to the IDF. 
4. Coordinate lighting layout with the equipment rack layout, especially overhead ladder 


rack, to ensure that light is not obstructed.  
5. Power for the lighting should be separated from circuits that power technology equipment. 
6. Provide non-heat generating LED lamps unless otherwise indicated. 
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IDF Equipment Power: 


1. IDFs shall be equipped to provide adequate electrical power.  As a minimum, provide 
four 120V, 20A dedicated circuits, with one duplex receptacle per circuit per equipment 
rack.  Confirm the need for 120V, 30A circuits with the IS&T Project Manager.  


IDF Convenience Power: 


1. Provide separate duplex 120V, 20A convenience outlets (NEMA 5-20R) for tools, test 
sets, etc., located at least 18 inches above the finished floor, placed at approximately 6 
foot intervals around perimeter walls and identified and marked “Convenience Power”.  


IDF Dedicated Power Feed and Panel: 


1. Provide IDFs with a dedicated power supply circuit that serves only the IDF and 
terminates in its own electrical panel within the IDF (see typical IDF drawings in 
Appendix B).  The feeders that supply the power for technology equipment in IDFs 
should be dedicated only to supplying that equipment and should be designed to facilitate 
future growth.  


2. The dedicated power panels should be wired and capable of future generator support if 
the generator support is not already installed for the building.  


IDF Backup Power: 


1. Because of the “mission-critical” nature of the IDF, backup power should be provided if 
possible.  


2. Additionally, a rack-mounted UPS with a minimum of 30- minute battery capacity per 
each active rack circuit for each rack at full load shall be provided.  


IDF Bonding and Grounding: 


1. Provide a complete grounding/bonding system per EIA/TIA 607-B and current BICSI 
Grounding and Bonding standards.  


2. Comply with additional requirements in Divisions 26 “Grounding and Bonding” and 27 
“Grounding and Bonding for Communications Systems.” 


IDF Conduit Sleeve Penetrations: 


1. Provide horizontal and backbone conduit sleeves into the IDF for the distribution of the 
horizontal and backbone cable from the ladder rack.  Provide vertical conduit sleeves 
from the IDF if stacked above to support the distribution of backbone cables.  If the IDFs 
are not stacked with the BDF, provide continuous conduit.  


2. Conduit and conduit sleeves consist of a minimum of four 4 inch conduits / sleeves 
stubbed into the IDF extending 6 inches on both sides if sleeved.  Additional 
conduits/sleeves may be required depending on the cable density.  
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3. All conduit and conduit sleeve counts shall be coordinated and approved by the IS&T 
Project Manager.  Comply with additional requirements in Division 27 “Conduits and 
Backboxes for Communications Systems”. 


4.6 IDF Communications Requirements 


Comply with additional requirements in Division 27 including “Communications Cable 
Management and Ladder Racks”, “Communications Cabinets, Racks, Frames and Enclosures”, 
and “Grounding and Bonding for Communications Systems”.  


IDF Overhead Ladder Rack: 


1. Provide overhead ladder rack within the IDFs to route cable to or from sleeves, risers, 
ducts, ladder racks to termination fields within equipment racks or mounted on walls. 
This overhead ladder system shall be contained within the confines of the IDF.  


IDF Overhead Ladder Rack Materials and Applications: 


1. IDF overhead ladder rack may be mounted horizontally or vertically on walls and over 
equipment racks.  Vertical overhead ladder rack will be used to support riser cable from 
floor to ceiling as it passes between floors.  The overhead ladder rack system shall be 
mounted to walls, the top of equipment rack, or hung with threaded rods for bracing and 
support in compliance with seismic codes.  


IDF Overhead Ladder Rack Bonding and Grounding: 


1. In the IDFs, the overhead ladder rack system shall be bonded to the Telecommunications 
Grounding Busbar with 6AWG stranded copper wire per current BICSI Grounding / 
Bonding standards.  


IDF Equipment Racks: 


1. Provide between three and five 7 foot by 19 inch Equipment Racks in the IDF with two 
10 inch double-sided vertical wire managers depending on the usable square footage 
served.  See square footage served information in section “Room Size”.  


IDF Power Accessory Requirements: 


1. Each equipment rack is to have a minimum of two vertically mounted Power Distribution 
Units (PDU) at the rear of the rack.  


2. Both PDUs will connect to the rack-mounted UPS systems; one UPS will be installed per 
dedicated 20amp circuit.  


3. The power receptacles on the PDU shall be NEMA 5-20R compatible.  The plug shall 
be NEMA 5-20P compatible. 


4. The IS&T Project Manager will provide the PDU and UPS specification. 
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IDF Equipment Rack Installation Requirements: 


1. Provide all mounting components and accessories to securely fix equipment racks to 
floor.  Provide appropriate seismic transverse and longitudinal bracing per any local 
codes and the current National Uniform Seismic Installation Guidelines (NUSIG).  


2. Provide cable bend management fixtures to maintain the proper bend radius as the cables 
drop into the equipment racks. 


3. Do not allow cables to be unsupported at distances greater than 4 feet, or sag more than 3 
inches, as they run from conduit or cable ladder to equipment racks.  Comply with BICSI 
and TIA 569-C for additional requirements. 


4. Non-continuous pathway supports shall be UL listed. 


IDF Equipment Racks Bonding and Grounding: 


1. The equipment racks shall be bonded to the Telecommunications Ground Bus with 
6AWG stranded copper wire per current BICSI Grounding / Bonding standards.  


2. Comply with additional requirements in Divisions 26 “Grounding and Bonding” and 27 
“Grounding and Bonding for Communications Systems”.  


5.  DESIGN CRITERIA FOR THE COMMUNICATION 


CABLE SYSTEM SUPPORT INFRASTRUCTURE  


The horizontal communication cable system infrastructure includes the pathway and support 
hardware that concentrates supports and protects horizontal cable between its origination point in 
the IDF or BDF and the workstation outlet location. It also provides a permanent pathway that 
facilitates the addition or replacement of cable over time.  Horizontal support hardware is further 
defined as continuous, (e.g., conduit, cable tray) and non-continuous (e.g., J-Hooks, Saddle 
Bags).   


5.1 Communication Cable Trays  


Distribution cable tray shall be installed above the accessible ceiling for the creation of main 
pathways for the management of high volumes of cable through corridors, and for access and 
egress to BDF and IDFs.  Comply with additional requirements in Division 27 “Cable Trays for 
Communication Systems”. 


Construction: 


1. Cable tray shall be the wire basket type manufactured of ASTM A510 high strength steel 
wires or equal, and comply with NEMA VE1.   


2. The cable tray shall be Underwriters Laboratory (UL) listed. 
3. Any variation of this shall be approved by the IS&T Project Manager. 
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Dimensions: 


1. The cable tray shall be a minimum of 18 inch wide, with a depth of 4 inches.  Comply 
with NEC requirement for 40% fill ratio when determining size.   


2. Narrower cable tray may be used for locations with lower volumes of cable. 
3. All cable tray dimensions shall be approved by the IS&T Project Manager. 


Support Requirements: 


1. A trapeze-style support shall be used along the span of the cable tray. The trapeze shall 
be constructed of channel stock and minimum 5/8 inch galvanized or stainless steel 
threaded rods. The trapeze support elevation should allow a minimum of 12 inches 
between the top edge of the cable tray and the slab above. Appropriate threaded rod 
anchors shall be selected and installed per manufacturer's instructions.  Trapeze supports 
shall be selected based on project requirements and placed a minimum of every 10 feet 
and at cable tray intersections and terminations.   


2. Seismic bracing for the cable tray as required by code, shall be installed along cable tray 
routes.  Coordination of lateral and oblique bracing locations shall be coordinated with 
the other disciplines whose equipment and systems share the area above the suspended 
ceiling with coordination drawings or Building Information Model (BIM) clash detection. 


Bonding and Grounding Requirements: 


1. The cable tray shall be bonded to the Telecommunications Grounding Busbar in the 
IDF(s) per current BICSI Grounding/Bonding standards.  All non-contiguous segments of 
the cable tray shall be bonded together using 6AWG stranded copper wire, with crimp-on 
lugs bolted to each segment of the cable tray to ensure electrical continuity throughout 
the length of the cable tray system.   


Cable Tray Firestopping Requirements: 


1. Cable trays that penetrate fire-rated walls shall be equipped with wall penetration sleeves 
at each location, and have appropriate firestopping materials installed after the placement 
of cable has been completed.   


5.2 Communication Cable System Conduit 


Provide Communications cable conduit in locations where access to cable tray is unavailable or 
where portions of the pathway span are inaccessible (i.e., embedded in walls or inaccessible 
ceilings). Provide conduit for small quantities of cable where cable tray is impractical. Conduit 
materials may be used to house non-rated cables between end points to ensure NEC Code 
compliance. 
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Conduits serving individual workstation outlets shall be a minimum of 1 inch. The conduits shall 
be connected to double-gang, deep device boxes 2-1/8 inches deep, equipped with a single-gang 
mud ring at the outlet location. Individual workstation conduits are to be dedicated to only one 
outlet box each, and shall not be “daisy- chained” together. 


The following conduit type shall be utilized as described below.  Comply with additional 
requirements in the local building code and Divisions 26 “Electrical” and 27 “Communications.” 


1. Rigid Galvanized Steel (RGS): 


a. Rigid galvanized steel conduit shall be used in areas exposed to the outside 
elements above ground and used for the containment of non-rated cable as 
specified in the NEC. 


b. RGS shall be installed using threaded couplers and fittings and should be left 
with pull strings for future use.   


2. Thinwall Electrical Metallic Tubing (EMT): 


a. EMT shall be used for installations within the confines of an environmentally 
controlled building and should be left with pull strings for future use. EMT 
conduit is not acceptable for non-rated cable installations. EMT conduit may be 
used, however, to carry riser-rated cable and innerduct in vertical and horizontal 
cable applications. EMT conduit may be used as sleeves for wall penetrations, 
and for floor core riser penetrations. 


b. EMT conduit connectors and fittings shall be installed using “Set-Screw” type or 
airtight “Compression” type fittings.   


3. Flexible Conduit (“Flex”): 


a. Flexible conduit shall not be used for communication cable installation when 
EMT conduit is available. 


b. Flex conduit may be used for connections into modular furniture or similar 
applications and should be left with a pull string for future use.   


c. When using Flex conduit, increase the diameter of the Flex by one trade size over 
what the requirement would be using smooth-wall conduit. 


4. Plastic Conduit / Polyvinyl Chloride: 


a. Plastic and PVC conduit shall be used for underground duct construction between 
buildings and vaults. 


b. Plastic and PVC conduit shall be used for underground duct construction between 
buildings and vaults.   
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5. PVC: 


a. The PVC conduit shall be a minimum of Schedule 40 PVC. Plastic and should be 
left with mule tape or pulling rope for future use. 


5.3 Conduit Installation Guidelines 


Communication Cable System Conduit:  


1. Support Requirements: 


a. Conduits shall be installed with support systems such as channel stock/threaded 
rod trapeze supports. Individual conduits may be supported using threaded rods 
with clamps. Conduits may be affixed to walls where practical. Seismic bracing 
shall be installed as required by local building codes and NUSIG (National 
Uniform Seismic Installation Guidelines). 


b. Accommodations for lateral and oblique bracing struts must be coordinated with 
the other disciplines that vie for critical ceiling space. 


2. Bonding and Grounding: 


a. Bonding of conduits to the Telecommunications Grounding System is required.  
At the termination of conduit runs within IDFs, attachment of a ground wire 
between the Telecommunications Ground Bus to grounding rings installed on 
conduit box connectors should be accomplished to ensure electrical continuity of 
the conduit system. 


3. Firestopping:  


a. Partially filled and empty conduits that pass through fire-rated walls or through 
floors shall be firestopped in accordance with Local Fire Codes. Material shall be 
flexible firestopping putty or pillows. 


5.4 Communication Cable System Pull Boxes 


1. Pull Boxes: A pull box shall be installed in conjunction with conduit installations to 
provide access to cables at appropriate locations for distribution to tributary locations, 
and to facilitate cable installation. 


2. Materials:  For indoor use, use NEMA Type 1 pull boxes. For exterior applications or 
areas exposed to heavy moisture, chemicals or weather elements, NEMA Type 3 or 4 
pull boxes shall be installed.  The pull box shall be equipped with hinged covers, or 
removable covers that are screwed or bolted on. The pull boxes shall have hardware for 
supporting and securing cabling and pulling eyes to facilitate cabling installation. 
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3. Placement:  A pull box shall be installed after 100 feet of conduit has been placed, 
and/or after 180 degrees of directional change in the conduit pathway has been affected. 
The installation of a pull box shall not be used for directional change. 


4. Support Requirements:  Pull boxes shall be attached directly to the ceiling slab, or 
suspended by 4-point threaded rod supports anchored to the ceiling. Pull boxes require 
seismic bracing to comply with Local Building Codes. Seismic bracing shall be installed 
as required by local building codes and National Uniform Seismic Installation 
Guidelines (NUSIG).   Accommodations for lateral and oblique bracing struts must be 
coordinated with the other disciplines that vie for critical ceiling space. 


5.5 Horizontal Cable Support Hardware (Non-Continuous) 


Horizontal Cable Support Hardware such as J-Hooks shall be used in locations where the 
communication cable cannot be supported by continuous systems such as cable trays or conduit. 
Note: Saddle Bags are also acceptable as per products listed in this Section. 


Provide J-Hooks every 48 inches at a minimum, attached to threaded rod or ceiling hangers to 
provide support for cable bundles. The J-Hooks shall be metal stampings configured in a “J” 
form providing a broad cradle or saddle for supporting for of cable. 


5.6 Jack Numbering Sequence 


Faceplates shall have an applied P-Touch label with building number, room number and sequence 
jack number, for example W92-212-13. 


Sequence numbering for jacks within a room shall be clockwise, starting as you enter the room, 
with lowest to highest number. 


Patch panels shall have matching labels. 


Green snap trim shall be used to indicate that the jack is connected to MITnet. 


6.  TEL/DATA DESIGN LAYOUT DRAWINGS 


6.1 Room Diagrams 


Comply with design layout drawings attached at the end of this document.  Consult with IS&T 
prior to modifying design layout drawings. 
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APPENDIX A:  IS&T PRODUCT LIST 


The following materials are to be used for each of the components of the IT structured cabling 
systems at MIT.  All products listed in this section shall be installed per the manufacturer’s 
product installation instructions.  Basis-of-design products which have been used at MIT are 
listed; equal products by comparable manufacturer's will be considered during the submittal 
process, except where 'no substitutions' is indicated. 
 
Installers shall provide all factory fittings and accessories required for a complete 
installation in accordance with the manufacturers instructions.  


A. Structured Cabling System - No Substitutions 
Commscope, 760092429, MGS600-262, GigaSPEED X10D® MGS600 Series Information 
Outlet, white. 


Commscope, 760105940, 2091B GR 4/23 R1000, GigaSPEED X10D® 2091B ETL Verified 
Category 6A U/UTP Cable, white jacket, 4 pair count, 1000 ft (305 m) length, reel. 


Commscope, 760105858, 1091B SL 4/23 R3000, GigaSPEED X10D® 1091B ETL Verified 
Category 6A U/UTP Cable, slate jacket, 4 pair count, 3000 ft (914 m) length, reel. 


Commscope, 874036404/10, CS44P-10 Indoor/Outdoor Category 6AU/UTP Cable, plenum, 
outdoor rated, black jacket, 4 pair count, 1000 ft (305 m) length, reel. 


Commscope, 760152587, 360-IPR-1100-E-GS6-1U-24, SYSTIMAX 360™ GigaSPEED X10D® 
1100GS6 Evolve Category 6A U/UTP Patch Panel, 24 port. 


Commscope, 760152595, 360-IPR-1100-E-GS6-2U-48, SYSTIMAX 360™ GigaSPEED X10D® 
1100GS6 Evolve Category 6A U/UTP Patch Panel, 48 port. 


Commscope, 108168469, M12L-262, L Type Flush Mounted Faceplate, two port white. 


Commscope, M106FR2-262, M106 Flush Mounted Modular Mounting Frame, two port, white. 


Commscope, M106FR4-262, M106 Flush Mounted Modular Mounting Frame, four port, white. 


Commscope, 108168469, M12L-262, L Type Flush Mounted Faceplate, two port, white. 


Commscope, 108168543, M14L-262, L Type Flush Mounted Faceplate, four port, white. 


B. Racks And Cable Management Components - No Substitutions 
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Chatsworth Products, 55053-703, Two-Post Standard Rack. 


Chatworth Products, 30163-703, CCS Combination Cabling Section. 


Chatworth Products, 30139-719, Universal Horizontal Cable Manager.  


C. Power Strips 
Chatsworth Products, 12848-756, Metered Power Strip, Vertical Mount. 


D. Cable Tray For Tel/Data Rooms (Tr) 
Type 1: Chatsworth Products, Cable Runway Pathway Dividers. 


Type 2: Chatsworth Products, Universal Cable Runway  


Connecting Components:  To be determined.  


E. Cable Tray For Distribution Systems  
Chatsworth Products, Pemsa Wire Mesh Cable Tray System. 


F. Horizontal Cable Support Hardware 
Erico, CAT32HP, Caddy Cat HP, J-Hook. 


Erico, CAT425, Adjustable Cable Supports. 


G. Indoor Ribbon Cable - No Substitutions 
Corning, 012EC8-14101-A3_NAFTA_AEN, Ribbon Interlocking Armored Cable, Plenum, 24 F, 
Single-mode (OS2). 


Corning, 024EC8-14101-A3_NAFTA_AEN, Ribbon Interlocking Armored Cable, Plenum, 12 F, 
Single-mode (OS2). 


Corning, 036EC8-14101-A3_NAFTA_AEN, Ribbon Interlocking Armored Cable, Plenum, 36 F, 
Single-mode (OS2). 


Corning, 048EC8-14101-A3_NAFTA_AEN, Ribbon Interlocking Armored Cable, Plenum, 48 F, 
Single-mode (OS2). 


Corning, 072EC8-14101-A3_NAFTA_AEN, Ribbon Interlocking Armored Cable, Plenum, 72 F, 
Single-mode (OS2). 


Corning, 096EC8-14101-A3_NAFTA_AEN, Ribbon Interlocking Armored Cable, Plenum, 96 F, 
Single-mode (OS2). 


Corning, 144EC8-14101-A3_NAFTA_AEN, Ribbon Interlocking Armored Cable, Plenum, 144 
F, Single-mode (OS2). 
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H. Indoor-Outdoor Ribbon Cable - No Substitutions 
Corning, 012ECF-14101-A1_NAFTA_AEN, FREEDM Ribbon Interlocking Armored, Gel-Filled 
Cable, Riser, 12 F, Single-mode (OS2). 


Corning, 024ECF-14101-A1_NAFTA_AEN, FREEDM Ribbon Interlocking Armored, Gel-Filled 
Cable, Riser, 24 F, Single-mode (OS2). 


Corning, 036ECF-14101-A1_NAFTA_AEN, FREEDM Ribbon Interlocking Armored, Gel-Filled 
Cable, Riser, 36 F, Single-mode (OS2). 


Corning, 048ECF-14101-A1_NAFTA_AEN, FREEDM Ribbon Interlocking Armored, Gel-Filled 
Cable, Riser, 48 F, Single-mode (OS2). 


Corning, 072ECF-14101-A1_NAFTA_AEN, FREEDM Ribbon Interlocking Armored, Gel-Filled 
Cable, Riser, 72 F, Single-mode (OS2). 


Corning, 096ECF-14101-A1_NAFTA_AEN, FREEDM Ribbon Interlocking Armored, Gel-Filled 
Cable, Riser, 96 F, Single-mode (OS2). 


Corning, 144ECF-14101-A1_NAFTA_AEN, FREEDM Ribbon Interlocking Armored, Gel-Filled 
Cable, Riser, 144 F, Single-mode (OS2). 


I. Outdoor Ribbon Cable - No Substitutions 
Corning, 012EC5-14100D53_NAFTA_AEN, SST-Ribbon Single-Tube, Gel-Free, Armored 
Cable, 12 F, Single-mode (OS2). 


Corning, 024EC5-14100D53_NAFTA_AEN, SST-Ribbon Single-Tube, Gel-Free, Armored 
Cable, 24 F, Single-mode (OS2). 


Corning, 036EC5-14100D53_NAFTA_AEN, SST-Ribbon Single-Tube, Gel-Free, Armored 
Cable, 36 F, Single-mode (OS2). 


Corning, 048EC5-14100D53_NAFTA_AEN, SST-Ribbon Single-Tube, Gel-Free, Armored 
Cable, 48 F, Single-mode (OS2). 


Corning, 072EC5-14100D53_NAFTA_AEN, SST-Ribbon Single-Tube, Gel-Free, Armored 
Cable, 72 F, Single-mode (OS2). 


Corning, 096EC5-14100D53_NAFTA_AEN, SST-Ribbon Single-Tube, Gel-Free, Armored 
Cable, 96 F, Single-mode (OS2). 


Corning, 144EC5-14100D53_NAFTA_AEN, SST-Ribbon Single-Tube, Gel-Free, Armored 
Cable, 144 F, Single-mode (OS2). 


J. Rack-Mount Hardware – Option 1 - No Substitutions 
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Corning, CCH-01U_NAFTA_AEN, Closet Connector Housing (CCH), one rack unit, holds two 
CCH connector panels. 


Corning, CCH-02U_NAFTA_AEN, Closet Connector Housing (CCH), two rack units, holds four 
CCH connector panels. 


Corning, CCH-03U_NAFTA_AEN, Closet Connector Housing (CCH), three rack units, holds six 
CCH connector panels. 


Corning, CCH-04U_NAFTA_AEN, Closet Connector Housing (CCH), four rack units, holds 
twelve CCH connector panels. 


Corning, CCH-CS12-AE-P00RJ_NAFTA_AEN, Closet Connector Housing (CCH) Pigtailed 
Splice Cassette, 12 F, Shuttered LC UPC duplex, Single-mode (OS2), ribbon fiber. 


Corning, CCH-CS24-AE-P00RJ_NAFTA_AEN, Closet Connector Housing (CCH) Pigtailed 
Splice Cassette, 24 F, LC UPC duplex shuttered, Single-mode (OS2), ribbon fiber. 


K. Rack-Mount Hardware – Option 2 - No Substitutions 
Corning, CCH-CP12-A9-P03RJ_NAFTA_AEN, Closet Connector Housing (CCH) Panel, ribbon 
pigtailed, LC Connectors, Duplex, UPC, 12 F, Single-mode (OS2). 


Corning, CCH-CP24-A9-P03RJ_NAFTA_AEN, Closet Connector Housing (CCH) Panel, ribbon 
pigtailed, LC Connectors, Duplex, UPC, 24 F, Single-mode (OS2). 


A LANscape Solutions Product, LAN-340-EN - heat shrinks 2806031-012, Fusion Splice 
Protection. 


Corning, M67-076_NAFTA_AEN, Splice Tray, Mass Fusion Splices or Heat-shrink Fusion 
Splices, 0.4-inch; 6 mass fusion splices or 12 heat-shrink fusion splices. (Part number is valid, but 
does not fit in PCH-01U housing). 


Corning, PC1-SPLC-04R_NAFTA_AEN, Splice Tray Bracket for PCH-01U. 


Corning, PC2-SPLC-6SR_NAFTA_AEN, Splice Tray Bracket for PCH-02U. 


Corning, PC4-SPLC-12SR_NAFTA_AEN, Splice Tray Bracket for PCH-04U. 


Corning, PCH-01U_NAFTA_AEN, Pretium Connector Housing (PCH), one rack unit, holds two 
CCH connector panels.  


Corning, PCH-02U_NAFTA_AEN, Pretium Connector Housing (PCH), two rack units, holds 
four CCH connector panels. 


Corning, PCH-04U_NAFTA_AEN, Pretium Connector Housing (PCH), four rack units, holds 
twelve CCH connector panels. 
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L. Rack-Mount Hardware - No Substitutions 
Corning, M67-076_NAFTA_AEN, Splice Tray, Mass Fusion Splices or Heat-shrink Fusion 
Splices, 0.4-inch; 6 mass fusion splices or 12 heat-shrink fusion splices. (For the WSH not the 
OSE housing). 


Corning, OSE-LD0-0T-1-L_NAFTA_AEN, Optical Splice Enclosure (OSE) Universal, low 
density, 432 single fiber / 864 mass fusion splice, standard cable entry, with “T” slot mounting kit 
and lockable. 


Corning, OSE-ST-3_NAFTA_AEN, Optical Splice Enclosure (OSE) Splice Trays, Mass Fusion 
(Ribbon). (For the OSE housing not the WSH). 


Corning, WSH-11SPT-F_NAFTA_AEN, Wall-Mountable Splice Housings (WSH), for up to 
eleven 0.4-inch category 4S, 4R, or 4A splice trays. 


M. Splicing Hardware - No Substitutions 
Commscope, 931866-000, FOSC450-D6-6-NT-0-D6V, Fiber Optic Splice Closure, Gel Cable 
sealing, no pre-installed tray, 6 cable attach/six ground feedthrough lugs w/test valve. (Singled-
ended round – Inside/OSP use). 


Corning, HFC-FURC-KIT-C_Furction for Gel-Filled/Gel-Free Corning Central Tube Ribbon 
Cables 12-216F_1 kit per cable end. (Ribbon to Ribbon Splicing). 


Corning, HFC-FURC-KIT-C_Furction for Gel-Filled/Gel-Free Corning Central Tube Ribbon 
Cables 12-216F_1 kit per cable end. (Termination in Splicing cassettes/SOC’s). 


END OF DOCUMENT 
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1.  MIT FIRE ALARM SYSTEM GOALS  


The goal of MIT's fire alarm system is to provide the highest level of fire detection, alarming and 
notification, including select toxic gas monitoring, for the safety of our MIT community, facility 
occupants and emergency responders.  Goals secondary to public safety include reducing the 
Institute's exposure to property loss and interruption of education and research.  A tertiary goal is 
to design a system capable of delivering intelligible mass notification messages.  In order to meet 
these goals, fire detection coverage is required in 100% of all facilities.  In existing buildings, 
projects will bring all renovated areas into conformance with Institute standards and current 
building codes based on the level of the alteration. 


MIT operates a Proprietary Supervising Central Station fire alarm system.  The system monitors 
only MIT alarms from contiguous and non-contiguous campus properties.  The central station 
also monitors categories of alarms such as water flow, low air pressure, and other categories as 
necessary based on the program. 


2.  CODES AND FM GLOBAL 


The Design Consultant is responsible for designing facilities which are in compliance with the 
most current codes and regulations for all projects which have been adopted by Massachusetts.   


Current codes include, but are not limited to, the Massachusetts State Building Code - 780 CMR 
and the Massachusetts Comprehensive Fire Safety Code 527 CMR 1.00: Modifications to NFPA 
1 Fire Code - 2015 Edition. 


MIT’s Underwriter is FM Global which has design and product requirements that must be 
adhered to.  These requirements often exceed the requirements of the NFPA and Building Codes.  
FM Global now posts all of its data sheets online at www.fmglobaldatasheets.com.  The 
appropriate FM Global data sheets must be reviewed during the schematic and design 
development phases of a project to ensure requirements for a particular project are incorporated 
into the design.  The Engineering Design Professional must submit the basis of design, working 
drawings and relevant calculations for review and approval of the FM loss prevention consultant 
in addition to review by MIT.  Further and of important note, all MIT facility designs are 
reviewed by FM Global for acceptance and/or comment. 
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3.  NFPA 241 PLAN 


All demolition and/or new construction operations to comply with  NFPA 241 in accordance with 
527 CMR Chapter 16. 


NFPA 241 Construction Fire Safety Plan to be submitted with the Cambridge ISD Building 
Permit application as required by the City of Cambridge. All documentation to be provided to the 
MIT Construction Project Manager for internal review and approval prior to submitting to 
Cambridge ISD.  


Development of the NFPA 241 Construction Fire Safety Plan to be inclusive but not limited to 
the following: 


o Be developed by an individual knowledgeable of the applicable standards. 
o Include a review of the existing space to identify existing life safety and fire 


protection features as necessary 
o Acknowledge and be coordinated with the MIT Campus Master NFPA 241 


Construction Fire Safety Program 
o Inclusive of items included on the provided MIT Checklist including but not 


limited to: 
! Roles and Responsibilities 
! Fire Protection & Life Safety Impairments 
! Existing Fire Protection & Life Safety Systems 
! Hot work Procedures 
! Site Logistics 
! Construction Floor Plans 
! Impairment Logs 
! CFD FPPM Form 


 


4.  DESIGN REVIEW CHECKLIST 


The Design Consultant is responsible for submitting this information at each phase of design for 
review by MIT Facilities Engineering Group. The following sections outline the items which are 
expected to be submitted at each phase of the design process. 


3.1 Schematic Design (SD) Phase  


MIT will use this submittal to develop comprehensive cost scoping for project budget 
development. In addition to information noted below, the documents shall include statements of 
conditions, known and unknown, that could affect project cost (i.e. “This portion of the ceiling is 
extremely tight and may require relocation of some existing services” or, “length of corridor may 
require multiple FA closets depending on length of wire runs and exact placement of equipment”) 
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It is the intent of MIT Department of Facilities that these documents identify areas of cost 
implication that the contractor can use to identify scope and costs that can be tracked through 
future phases of development. 
 
Provide the following information in the Schematic Design submittal: 
 


1. Provide the International Existing Building Code Level of Alteration for renovation work 
2. Review of applicable codes, regulations, and standards. 
3. Review and report on existing building infrastructure’s impact on the design. If status is 


unknown through site investigation, consult with fire alarm system manufacture 
representative and MIT facilities engineering group fire alarm engineers. 


4. System descriptions (Basis of Design/Narrative. 
5. Alternative design concepts. 
6. Outline specifications. 
7. Equipment cut sheets. 
8. Statement of probable costs. 
9. Simplified one-line diagram depicting all devices. 
10. Cost (order of magnitude) of third party testing. 


3.2 Design Development (DD) Phase  


1. Design development should include sufficient detail to capture the expected scope of the 
project for pricing 


2. Provide documentation of applicable codes, regulations, and standards. 
3. Update system descriptions/narrative/Basis of Design. 
4. Alternative design concepts that require pricing. 
5. Riser diagram specific to the building.  Diagram shall be substantially developed in 


comparison to the Schematic Phase.  
6. Sequence of operation input /output matrix on the drawings. Narrative form is not 


acceptable as required by NFPA 72. 
7. Include wiring chart matching MIT standards, including color codes of new circuits. 


Include color coding of wiring. This will assist with the future repair, maintenance and 
testing. 


8. Design specifications coordinated with drawings and project scope. 
9. Floor plans including; 


a. Floor identification  
b. Location on floor  
c. Room names and numbers  
d. Locations of primary power sources feeding fire alarm equipment for 


disconnecting purposes  
e. North arrow  
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f. Graphical scale  
g. Existing and new devices for in scope and adjacent spaces  
h. Terminal cabinets  
i. Control panels  
j. Features that will affect placement of fire alarm equipment. 


10. Identify on plans locations of high ceilings, ceiling types, beams, and solid joists. 
11. Equipment cut sheets. 
12. Settings of wattage of speakers. 
13. Settings of candela ratings of strobes. 
14. Confirm synchronization of strobes or provide design to synchronize. 
15. Alternating circuits shown for speakers and for strobes. 
16. Coordinate with architect on acoustic limitations of space for assurance of speaker 


intelligibility.  
17. Mounting requirements for devices. Include extra deep boxes where required by MIT 


standards.  
18. Fire Alarm electrical loads coordinated with electrical drawings. 
19. Coordination with fire suppression systems.  
20. Coordination with HVAC systems 
21. Coordination with Gas systems and MIT EHS requirements for fire alarm integration 
22. Variances approved by responsible authorities. 
23. Labeling requirements shown per MIT standards. 
24. Coordination with 3rd party testing agent included in scope.  


3.3 90% Construction Documents and Construction Documents (CD) Phase  


1. Include documentation required in design development phase 
2. Include additional documentation and details required for a constructible system specific 


to the project needs, which may include building-wide fire alarm requirements outside of 
the project boundaries. 


3. List of design changes from the Design Development issue. 
4. Updated equipment cut sheets. 
5. Include labeling details that match MIT latest standards. FEG or the system manufacturer 


can provide. 


3.4 Shop Drawing Phase  


1. Ensure that the shop drawing submittals comply with all aspects of the contract 
documents. 


2. Note in writing any deviations for discussion with MIT.  
3. Provide written certification that shop drawing submittals are compliant. 
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3.5 Record Drawing Phase  


1. A draft living document of the fire alarm as-built documents and matrices shall be 
maintained on the job site and updated on a progress and testing basis. 


2. Review record drawings and final submittals for compliance.  
3. Provide a written report of compliance or deviations. 


5.  FIRE ALARM SYSTEMS DESIGN CRITERIA  


All fire alarm systems must conform to the latest edition of NFPA 1, Fire Code, as adopted by 
The Massachusetts State Building Code as well as to 527 CMR 1. The design requirements that 
appear in the following paragraphs are based on experience with operating and maintaining 
MIT’s fire alarm system. These requirements are to be followed without deviation, unless through 
discussion with the project manager and the MIT Fire Protection Engineer an alternate path is 
agreed on. MIT is open to alternate approaches. 


This Design Guideline is not part of the contract documents that will direct the contractors work 
and will be the basis for a legal agreement between MIT and the general contractor. It is the 
responsibility of the fire alarm system designer to incorporate MIT’s standards and direction into 
the contract documents in a manner that will provide clear direction to the contractor during both 
the bidding and execution phases of the project. Failure to do so will result in RFI’s and 
eventually in change orders, since the contractor will be unaware of the areas where MIT’s 
requirements differ from minimum code requirements. 


4.1 General Requirements  


For future mass notification, voice notification (emergency voice / alarm communication (EVAC) 
shall be designed for all new fire alarm systems.  


Horns are only permitted for extensions or modifications to existing fire alarm systems.  


4.2 Annunciator  


An annunciator is to be located in the fire command center or main closet location if a fire 
command center is not required in the building, per NFPA 1.  


A remote annunciator is to be located at each entrance used by the fire department access to the 
building, per NFPA 1. 


All annunciators must be configured with the same layout and functionality, as requested by the 
fire department and allowed by NFPA 1. This may require each annunciator to be a node 
depending on the manufacturer.  







MIT Design Standards 2022 | Division 28 — Fire Alarm  Page 8 of 30 
 


 


 


The annunciators must have indicators (alarm and trouble) and bypass switches for each initiating 
device type (smoke detector, heat detector, manual station, water flow, tamper, etc.) by floor. 


Each annunciator is required to have a microphone to broadcast live voice messages. 


All annunciators are to have expanded displays with a minimum of 640 characters for detailed 
annunciation. 


4.3 Initiating Devices  


General: Any detector installed in normally locked rooms shall be provided with a remote 
indicating light outside the room. Control modules are needed when multiple RAIs will be 
installed. Provide MIT standard mounting detail on the drawings. 


Heat-Sensing Fire Detectors: Heat detectors shall be of the fixed temperature type only, rate of 
rise detectors are not permitted. Any heat detectors mounted in normally locked rooms shall have 
a remote indicating light outside the room. Control modules are needed when multiple RAIs will 
be installed. 


Devices for new and renovated systems, shall be circuited to the floors located on. 


Smoke-Sensing Fire Detectors: 


1. Smoke detectors are to be installed in all electrical and mechanical rooms. Often 
electrical panels are installed in open areas such as corridors, offices, laboratories and 
other spaces. Sometimes these are adjacent to transformers. These pose the same risk as 
panel and transformers in electrical closets. The project team and Design Engineer shall 
consider installing smoke detectors for early warning at these locations. 


2. Smoke detectors are to be installed in plumbing rooms that contain pumps and motors.  
3. Smoke detectors may be required in certain laboratory and research areas.  


Smoke Detection for Air Duct Systems: 


1. Duct smoke-sensing fire detectors shall be mounted so that they are accessible for service 
and have an accessible remote test and indicating station that can be reached from the 
floor or a ladder of no more than six feet in height.  


2. Air sampling type smoke detectors might be required when duct smoke detectors are not 
accessible. This allows the components that are likely to require service to be located in a 
location that accessible.  


3. Duct detectors shall be programmed to provide a distinct supervisory signal to the MIT 
operations center. 


4. Occasionally, a duct will be laid out in the shop drawings in a manner that will require 
multiple duct detectors. The drawings or specifications should note that the additional 
detector is to be provided if necessary. 
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Projected Beam-Type Smoke Detectors: The use of beam detectors is discouraged due to 
maintenance costs; aspiration type systems should be considered first, unless  there is no other 
solution.  


Air Sampling-Type Smoke Detectors: Aspirating detection systems shall be engineered and 
detailed drawings shall be provided. Return sampling tube must be provided and unions must be 
provided where required for maintenance. 


Radiant Energy Sensing Fire Detectors: 


1. Only where required by Code, flame detectors should be provided in areas where 
combustion engines for generators, fire pumps or similar are located within a building. 
These provide the earliest warning of a fire such as at a battery arcing or along the fuel 
lines. 


Gas Detection for Carbon monoxide: Are required in all residential and child-care, day-care or 
similar occupancies where sleeping may occur. The installed locations should be based on the 
Technical Options in accordance with 527 CMR 31.05 where detectors are located in areas that 
contain fossil fuel burning appliances including boilers, generators, etc. 


Other locations where gas detection is required shall be designed per building codes and per 
NFPA requirements. Refer to MIT EH&S standards for gas detection integration with the fire 
alarm system. 


Sprinkler Waterflow Alarm-Initiating Devices: 


1. Water flow detectors shall be vane type with retard.  
2. A main water flow switch shall be provided. 
3. The main water flow switch should be set to activate between 45 and 60 seconds, and the 


floor or zone water flow switch should be set to activate between 30 and 40 seconds. 


Manually Actuated Alarm-Initiating Devices: Pull stations shall be double-action and mounted at 
48 inches AFF. Surface mounted manual stations shall be mounted on back boxes matching the 
manufacturer of the manual station. 


Supervisory Signal, Initiating Devices, Generator & Transfer Switches: 


1. The status (running or fault) of the generator is required to be displayed on the fire alarm 
control unit and all annunciators. 


2. The automatic transfer switch position (normal power or secondary power source) is 
required to be displayed on the fire alarm control unit and all annunciators. 
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4.4 Notification Appliances  


Horn / strobes, speaker / strobes and strobes are required to be installed so that the entire strobe 
lens is between 80 and 96 inches above the finished floor per NFPA 72. The notification 
appliances shall be located at a uniform height throughout the building. The mounting height 
should consider the location of notification appliances in connecting buildings when determining 
the mounting height. 


The designer should assume that the fire alarm system will be used for mass notification in the 
future. NFPA 72 prohibits the appliances to be labeled ‘Fire’ if the equipment is used for 
notification purposes other than fires. The label on the appliances is required to be labeled “Alert” 
or not labeled. 


A UL 1971 listed red 24 VDC strobe (beacon) shall be provided and mounted outside of the 
building at the location of fire department entry in accordance with requirements of the fire 
department. 


The designer shall verify synchronized or unsynchronized state of existing strobes.  Modify for 
synchronization as required. 


The designer shall verify “ALERT” or “FIRE” on existing devices.  


In areas where multiple circuits are provided and serve the same area, the load on each circuit 
should be distributed within 20% of the average of all circuits on that floor. The intent is to 
distribute the load over the circuits and not load circuits to their maximum. The circuits shall be 
loaded up to a maximum 70%. 


The drawings which locate speakers and strobes shall also indicate the speaker tap setting (1/4 
Watt, 1/2 Watt etc.) as part of the drawing CAD symbol. These settings shall be based on the 
engineers experience and knowledge of the program use for the space. Alternatively, required 
sound pressure levels may be indicated (75 dB, 81 dB etc.) Since it is inevitable that some of the 
settings will require adjustment, the specifications should require that the contractor provide one 
readjustment of the settings and should ask for a unit price should more than one adjustment be 
required. 


The designer must indicate those spaces which will have notification appliances and those that 
will not, at the Design Development phase. 


Voice intelligibility is required in sleeping units, corridors, common offices areas, conference 
rooms, classrooms and similar spaces. Intelligibility may be required in other areas depending on 
the fire alarm and mass notification strategy. For example, campus lock down procedures may 
require individuals to remain in private offices and if walls are soundproofed, a speaker may be 
required in each individual office to provide intelligibility in the offices. Locations where 
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intelligibility will be required should be reviewed with the MIT Fire Protection Engineer at 
Schematic Design phase. 


If a speaker is not provided in each individual office, the fire alarm raceway system should be 
designed to allow for future improvements. 


Confirm that required audibility will be provided in all spaces within the scope or altered by the 
scope. New walls or acoustic treatments may reduce audible signals below requirements.  


Consider ceiling devices where they may improve visibility and audibility coverage. 


Coordinate color of devices with existing and the ceiling color. 


The NFPA 72 ’Distinctive Evacuation Signal’ is required to use square wave with a fundamental 
frequency of 520 Hz ± 10 percent in all buildings regardless if the building has sleeping areas. 


Where very early smoke detection apparatus are used, unions shall be provided where 
maintenance requires the removal and reinstallation of the tubing. 


An electric bell is to be provided above all of the fire department connections to the sprinkler 
system. The water flow bell is to be powered from a 24 VDC power supply that is separate from 
the fire alarm system and capable of being activated if the fire alarm system is not operational. 


4.5 Interfacing  


General: The fire alarm system will likely be required to interface with a number of building 
systems. This interfacing is required to be coordinated through the design process. The strategy 
should be agreed in the design development phase and interface locations should be coordinated 
in the construction document phase. 


Mass Notification: 


1. The fire alarm system is required to be configured to receive one analog line level (0.707 
VRMS or greater) audio input. 


2. The fire alarm system is required to be provided with a ‘low priority mass notification 
input’ which will activate the strobes and broadcast the received audio signal through the 
fire alarm speakers. This signal will be configured to not override any active fire alarm 
messages and if a fire alarm occurs when a low priority message is active the fire alarm 
message is to be broadcast. 


3. The fire alarm system is required to be provided with a ‘high priority mass notification 
input’ which will activate the strobes and broadcast the received audio signal through the 
fire alarm speakers. This signal will be configured to override any active fire alarm 
messages and if a fire alarm occurs when a high priority message is active the fire alarm 
message will not be broadcast. 


4. The use of the fire alarm mass notification inputs will be determined in the future. The 
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use will be determined through the risk analysis and documented in the emergency 
response plan. 


HVAC System Controls: 


1. The HVAC systems should not rely on logic from the building management system to 
shutdown air handling units unless permitted by the MIT Fire Protection Engineer.  


2. Shutdowns are preferred to be completed at the motor starter or VFD. 
3. Duct smoke detectors with sampling tubes require a minimum velocity to operate, this 


will likely require the smoke dampers to close if the air handling unit is not operational. 
4. Complex smoke control systems are preferred to be controlled by a building management 


system that is listed to perform smoke control functions. This strategy shall be 
coordinated with the designer and the MIT Fire Protection Engineer during detailed 
design. 


5. Provide separate input/output matrix for HVAC, SMOKE, FIRE SMOKE damper 
controls. 


6. Fire/Smoke dampers must be coordinated with HVAC.  They must be able to be 
controlled from the 24V fire alarm system without inducing currents on the SLC circuits. 


7. Each supply / return fan in the building over 2,000 cfm in capacity shall be monitored for 
airflow status by the fire alarm system and have a dedicated hand-off-auto (HOA) switch 
located on one of the cabinets located at the main fire alarm control unit and any other 
annunciator cabinets featuring LED / bypass switches. The HOA shall be programmed to 
be “green” when the airflow status device is made, “red” when the airflow device is not 
made, and “white” when the HOA is in AUTO. 


8. Each fan shall be equipped with three (3) addressable relay modules: one “start” module 
to interface with the fan’s starter or VFD, one “stop” module to interface with the fan’s 
start or VFD, and one module to provide an output signal to the BMS that the fan has 
been manually commanded to start through an HOA switch. The designer shall 
coordinate the location of the dedicated BMS control module with Division 23. Each fan 
shall also be equipped with one (1) addressable monitor module to supervise airflow 
status from a dedicated pressure transducer on the fan. 


9. A single dedicated addressable relay module shall be provided for the building that 
communicates to the BMS that the HVAC bypass switch on a main fire alarm control 
unit cabinet or remote annunciator cabinet has been actuated. This relay will allow for 
any fan which is shutdown during testing to automatically restart once the fire alarm 
system has been reset or returned to normal status. 


10. Fire / smoke dampers, when provided, shall be monitored for position status (open / 
closed), regardless of whether they are associated with a smoke control system or not. 
Non-smoke control fire / smoke dampers shall have their status annunciated at a main fire 
alarm control unit cabinet and any remote annunciator cabinet with LED / bypass 
capabilities. All fire / smoke dampers shall be equipped with a pre-manufactured 
accessory enclosure cabinet by Space Age Electronics containing four (4) addressable 
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modules and a local bypass switch: one addressable relay provided for damper control 
(interfaced with 120VAC power through an interposing relay), two addressable monitor 
modules for damper position status supervision and one addressable monitor module for 
bypass switch supervision. 


11. Fire / smoke dampers equipped with duct detectors requiring a minimum airflow velocity 
shall be programmed to close when all of the fans associated with the dampers are off. 
Each air system associated with a set of fire / smoke dampers shall be provided with an 
addressable monitor module that will supervise a “damper open” signal from the BMS 
when a system comes out of unoccupied mode. Once the signal is received, the fire / 
smoke dampers shall be commanded to open. 


12. Where air handling systems enter a rated shaft with a fire / smoke damper that when 
closed would cutoff supply to the riser, the duct detector associated with said damper 
shall be programmed to shutdown the associated air system and after a 60 second delay 
close all fire / smoke dampers in the associated ductwork. 


Access Control: 


1.  Control modules must be provided at each security card access controller for control of 
floor exit and stairwell doors for egress, elevators, and other similar functions. The team 
must coordinate with campus security. 


2. All fire alarm control panels shall be provided with a switch for manual release of doors. 
3. The use of delayed egress doors may require smoke detectors located within the vicinity 


of the doors or complete smoke detection in the areas. 


4.6 System Power  


If a generator exists in the building to provide emergency or standby power, the fire alarm system 
should be connected to an emergency or standby power source. The NFPA 72 reduction in 
duration to 4 hours is not permitted because generators on campus are not provided with 24 hour 
fuel supply. 


The secondary power supply calculations should be based on operating the fire alarm system for 
24 hours in standby operation followed by 15 minutes for full building alarm including all 
increases for future expansion and all addresses are used on each SLC card. The batteries shall be 
sized to provide an additional 50 percent of the calculated load, i.e. calculations require 50 AH 
batteries, 75 AH batteries are required to be provided. 


The MIT campus Red Loop which provides emergency power to many of the older buildings on 
campus shall not be considered the same as having a generator specifically serving the building or 
buildings. 


The calculations should assume that the signaling line circuit cards and amplifiers are fully 
loaded. This eliminates the need to update the power supply calculations when a detector or 
speaker is added to the circuit. 
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Upon loss of AC power the doors shall release after 10 seconds, therefore the load is not required 
to be included in the standby battery calculation. 


4.7 Raceway and Conduit  


Communication wiring from node to node in the fire alarm system shall be provided with 2-hour 
rating for survivability. 


Fire alarm conduit shall be 3/4 inch minimum, EMT conduit with fittings painted red. Conduit fill 
shall not exceed 40 percent.  The conduit fill should include 20 percent spare space in all conduits 
and 40 percent in all risers for installation of cabling in the future. This allows for addition 
conductors without having to add raceways. 


Extension rings are not permitted. The contract documents will need to require extra deep or 
specialty back boxes to be provided. 


Above 10 feet and where concealed and not visible, MC cable is permitted; below 10 feet install 
fire alarm cable in rigid conduit. 


Terminal cabinets shall be 14 GA steel painted red with a continuous piano hinge and marked 
“Fire Alarm Terminal Cabinet”. The cabinets shall include tool-less terminal strips. The terminal 
cabinets are required to have a keyed lock that is keyed the same as the fire alarm system in the 
building. 


Provide terminal cabinets on each floor where served from a node on a floor above or below. 
Terminal cabinets shall be located for maintenance without the use of a ladder. 


If speakers are not installed in each individual office, an additional junction box should be located 
in the raceway system to allow for a speaker to be easily added to the office in the future. This 
has been beneficial when the acoustics for the office have been revised to reduce sound from 
outside the office. 


In architecturally sensitive finished areas where conduit must be exposed specify surface mounted 
raceway, Wiremold 700 or equal. 


In locations where surface mounted conduit is installed, skirts shall be provided around junction 
boxes for devices and appliances. The size of the skirts is to be coordinated with the fire alarm 
equipment manufacturer. The skirts are to be continuously welded at all seams, the welds sanded 
smooth and painted to match the installed surface.  


For ceiling mounted devices, provide extra deep backboxes by SpaceAge or otherwise sized to 
improve maintenance. 
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4.8 Circuiting and Cabling  


General: 


1. MIT has a specific color code for all fire alarm cabling. The color must be in accordance 
with the table that follows this section as an appendix. MIT has developed this legend to 
make future system maintenance and troubleshooting is easier for the Repair and 
Maintenance personnel and reduce system downtime, which is an important safety factor 
as well. While the wire is available from local suppliers it is not always a stock item and 
there could be lead time and minimum order issues. Be sure that there is language to get 
this requirement on the table early in the contractor’s submittal process. The documents 
must require that the cable be submitted early in the construction phase. 


2. Communication wiring from node to node in the fire alarm system shall be provided with 
2-hour rating for survivability. 


3. For renovation projects, the extension of existing circuits shall match the existing circuit 
color codes. 


4. The minimum wire size of any conductor is 16 AWG. 
5. All wiring is required to be stranded. All cabling is required to be 7 strands. 
6. All fire alarm cabling is required to be installed in conduit to provide mechanical 


protection. 
7. All calculations shall be completed using the lump sum method, distributed load 


calculations are not acceptable. 
8. No splices, t-taps or inline terminal block connections are allowed. All wiring shall be 


point to point from device to device. The use of wire nuts is not permitted, since loose 
cables connected by wire nuts are difficult to find and trouble shoot. 


9. The cable shall terminate under saddle plates or be terminated with an insulated fork 
compression terminal where saddle plates are not provided. 


10. End of line resistors, where used, shall be in the floor terminal cabinets at the riser. End 
of line resistors are permitted to be installed in the monitored device (i.e. water flow, 
tamper switch, four wire carbon monoxide detector, etc.) when only one device is being 
monitored by the fire alarm system. 


11. MIT will provide the cabling for the Active Multiplex Transmission System (XA loop). 
The contractor will be responsible for determining the length, acquiring, installing and 
returning the unused cabling to MIT The contractor will work with the MIT electricians 
on the termination of the cabling. 


Signaling Line Circuits: 


1. All signaling line circuits are required to be designed as a Class X circuit. Isolation is 
required between floors. Field isolation modules are not preferred. 


2. New installations are not permitted to exceed 70 percent of the total available addresses. 
This allows for additional equipment to be installed on the fire alarm system. 
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Notification appliance circuits: 


1. The NAC calculations should include an additional 20% increase in circuit load and 
length for future expansion. This is a minimum requirement as buildings that are 
expected to undergo significant changes may require a larger increase for future 
expansion. 


2. Class A circuits should use the entire circuit length with the load located at the end. 
Assuming the load is at the middle of the circuit is not acceptable. 


3. A minimum of two notification appliance circuits are required per floor. The circuits 
should alternate so that a fault on one circuit would maintain notification on a floor. If a 
room contains two notification appliances, each appliance should be connected to a 
different circuit. 


4. Class B notification appliance circuits are permitted for dedicated speakers in stairs. 
5. In dormitories, the speakers in the corridor are to be connected to different circuits than 


the sleeping and dwelling units. This allows for the speakers to remain operational in the 
corridors in the event of tampering within the rooms. 


6. In dormitories, the audible and visible notification circuits serving notification appliances 
within the housemaster’s apartment are required to be connected to a dedicated circuit. 
This requirement is intended to minimize disruption caused by testing. 


4.9 Residential Fire Alarm  


Each dormitory room or suite requires a single station addressable smoke sensor with sounder 
base. Standalone smoke alarms (directly powered with 120V power) are not permitted to be 
installed. System smoke detectors are used. 


The designer shall indicate suites on the design drawings. All sounders shall operate when any 
detector within the suite is activated. 


Sounder bases shall be programmed to sound the NFPA 72 ‘Distinctive Evacuation Signal’ 
(Temporal Three) tone. 


A dedicated SLC loop is required for dormitory room or suite smoke sensors on each floor. 


Tampering of any fire alarm equipment within the sleeping or dwelling unit should not impact the 
operation of the fire alarm equipment that is not located in the sleeping or dwelling unit. The floor 
devices (smoke sensors, manual pull stations, water flow devices) shall be independent of the 
SLC loop that monitors the dorm room / suite sensors. 


The SLC loop shall be a dedicated channel from the fire alarm control unit and shall not be 
“isolated” or “split” from the SLC loop monitoring other floor devices. This requirement may 
differ from normal fire alarm practice and must be specifically called to the contractor’s attention. 
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Where there are two or more rooms that form a suite with a common hallway or study area, a 
smoke sensor shall be installed in the hallway/common area in addition to the bedrooms. 


Tactile notification appliances (bed shakers) will be required in rooms occupied by hearing 
impaired students. A detail of the wiring for this system is attached at the end of this section. 


A dedicated fire alarm annunciator that monitors the room/suite smoke sensors and is labeled 
“Dorm Room Smoke Sensors” is required in these locations: 


1. In the front lobby adjacent to the building fire alarm annunciator. 
2. In the building managers office. 
3. Adjacent to the main Fire Alarm Control Panel. 


4.10 Supervising Station  


All new fire alarm systems are required to be provided with the following interfaces to report 
signals to the MIT Supervising Station. Note some of these interfaces will be used at system 
acceptance and others may be used in the future. 


1. Dry electrical relay contacts to Active Multiplex Transmission System as required. 
2. Digital Alarm  Transmitter (DACT). 
3. RS-232 interface. 


Active Multiplex Transmission System: The fire alarm system will need to provide electrical 
contacts to communicate with a Data Gathering Panel (DGP). The DGP must be a separate 
Simplex 4100ES with an XA Loop Interface card. The DGP will translate the signals received to 
the status of a XA loop address. Note existing systems may be interfaced through AutoCall XA 
loop interface circuit boards, these circuit boards are no longer being manufactured and there is a 
significant premium on these components. Existing AutoCall XA loop interface circuit boards 
may be reused if spare inputs are available. The central station needs to receive the following 
separate signals: 


1. Fire alarm (pull station, heat, smoke). 
2. Water flow. 
3. Duct smoke activation. 
4. Any trouble in the system. 
5. Any unacknowledged new trouble. This signal is activated any time that a trouble is not 


acknowledged within 20 seconds, this signal clears once the trouble is acknowledged. 
6. Fire pump motor or engine running for electric and diesel fire pumps. 
7. Electric fire pump supervisory signals to include controller connected to alternate source 


(loss of primary power), phase loss and phase reversal. Due to address limitations on the 
existing active multiplex transmission system, these may be combined into one 
supervisory signal. 
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8. Diesel fire pump supervisory signals to include controller is off or manual and trouble on 
controller or engine. Due to address limitations on the existing active multiplex 
transmission system, these may be combined into one supervisory signal. 


9. Supervisory signals which are to be individually reported, shall include but are not 
limited to: 


a. Valve tamper. 
b. Low and high air pressure. 
c. Low water pressure to the building if not fed by the campus fire protection loop. 
d. Low space temperature in dry sprinkler rooms. 
e. Loss of power to air compressors. 
f. CO, methane or other gas detection. 
g. Fire pump supervisory signals. 
h. Low battery alarm on gas monitoring systems. 
i. Panel trouble on gas monitoring systems. 
j. Highly toxic, toxic, pyrophoric gas detection. 
k. Flammable gas detection. 
l. Flammable liquid vapor and liquid leak detection. 
m. Low oxygen detection. 
n. High priority mass notification message active that has overridden an active 


notification message. 
o. Solenoid disconnect 


Digital Alarm Communicator Transmitter (DACT): The fire alarm system shall be programmed 
to transmit a unique address for each system component. The DACT shall be programmed to 
output signals in the Contact ID format. As part of the Contractor submission, a complete list of 
all signals is required to be provided to MIT for programming of the supervising station 
equipment. 
 


RS-232 Interface: The fire alarm system is required to have an RS-232 interface to communicate 
signals to a printer or to a centralized system associated with the supervising station. 


4.11 Bi-directional Antenna Systems 


During an emergency, reliable communication is critical. Clear radio transmissions and the ability 
to communicate between first responders inside a building and emergency personnel outside the 
building can help expedite an emergency response, prevent further injuries and potentially save 
lives. Emergency Responders lose communications when in-building radio signals are weakened 
by structures such as concrete, metal, and low-E glass windows. At MIT, this primarily takes 
place in the lower levels and tunnel system.  To solve these communication challenges, Bi-
Directional Amplifier (BDA) Systems are installed with the Fire Alarm Systems and provides 
signal boosting to enhance in-building radio frequency (RF) signal coverage. 
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A BDA System is a critical component to the fire alarm systems and therefore a life safety 
system. BDA is a code driven requirement. Please refer to NFPA 72 and 1221, IBC Section 916, 
and IFC Section 510.  


Cambridge Fire Department requires that prior to a new building or major renovation being given 
its Certificate of Occupancy (CO) that a communications study be completed to determined radio 
signal strength throughout the structure. If the study indicates no or limited coverage, then a radio 
enhancement system will be required. The radio enhancement system is known as a Bi-directional 
Antenna System (BDA).  


The study is conducted when the structure is 85% - 90% complete (i.e. building envelope, roof, 
walls, windows, and ceilings in place).  As such, the extent of the enhanced radio coverage 
requirement is unknown until that time.  Therefore, it is recommended that the space for the BDA 
equipment and vertical cable pathway be determined during architectural design and if feasible, 
those areas built during the project.  Both of these spaces must meet strict fire rating requirements 
and it is significantly less expensive to build them as part of the overall construction project then 
to attempt to determine how and where to “fit them in” later after the RF survey determines a 
BDA system is necessary. 


The BDA system must be monitored by the building’s fire alarm system and annunciate the status 
of any signal booster(s). The monitoring panel shall provide visual and labeled indication of the 
following for each signal booster: 


• Normal AC power 
• Signal booster trouble 
• Loss of normal AC power 
• Failure of battery charger 
• Low-battery capacity 
• Donor antenna trouble 


BDA Systems have proven to be effective and valuable to the MIT Campus and should be 
included for consideration in the following scenarios: 


1. New buildings. 
2. In all renewals of whole fire alarm systems, either part of a project or as a stand-alone 


renewal.   


As with all life safety systems, the BDA System shall be designed by a registered professional 
engineer, installed by a qualified vendor who shall oversee the start-up, testing and 
commissioning, permitted, inspected and approved by CFD, and final acceptance of both the 
design prior to installation and the installed system shall be provided by CFD, the Engineer of 
Record, and MIT.  


Lastly, in support of projects, the BDA systems, when aligned with the two points above, shall 
always be considered during the very early planning stages of projects.  
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4.12 Building Level Emergency Power Off System 


Emergency Power Off stations are commonly known for their uses in Data Centers and provides 
a means for disconnecting electrical power to electronic and Information Technology equipment, 
as noted in NFPA 25. NFPA 25 is technically a recommended standard and not required by law 
unless adopted or deemed a requirement by the authority having jurisdiction. The Massachusetts 
Electrical Code, on the other hand, does require EPOs at some locations as outlined below.  


In recent years, Cambridge Fire Department has requested that Emergency Power Off buttons 
(EPO’s) be installed as a means of remoting disconnecting due to their ability to disconnect all 
building level power (does not include medium voltage equipment) using a single action, 
remotely, typically located near the entrance to the facility or within the Fire Command Center. 
The ability to disconnect power in a centralized and remote manner aids to the well-being, safety 
and expeditious response of emergency personnel.  


Although not mandated by Code, but highly desirable to CFD, the provisions of an EPO shall 
always be considered in projects where the scope of work aligns with the functional change. 
Those projects include: 


1. All new buildings. 
2. Entire building renovations and alterations (which would include Infrastructure renewal 


of entire electrical service switchboards and first level main overcurrent protective 
device(s). 


3. Select maker spaces or shop spaces, room based EPO typically located near the entrance 
to the space. 


The Massachusetts Electrical Code requires EPOs in the following locations:  


1. To shut down information technology rooms (i.e. - large IT rooms and data 
centers), including all mechanical equipment serving the room.  This requirement 
mimics NFPA 75. 


2. Remote shutdown of generators.  This includes emergency and standby 
generators. Note: there is an exception to the above if there are personnel 
available 24/7/365 with knowledge of where/how to shut off the aforementioned 
systems. 


 
Lastly, in support of projects, the EPO system, when aligned with the three points above, shall 
always be considered during the very early planning stages of projects. 
 


6.  DESIGN DOCUMENTATION 


6.1 Designer Responsibilities  


The designer is responsible for producing the following documentation: 
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1. Specifications. 
2. Drawings including the following: 


a. Floor plans indicating all walls, device and appliance locations, control units, 
risers, terminal cabinets. 


b. Riser diagrams.  Riser diagram device quantities shall match those indicated on 
the Drawings. 


c. Input / output Matrix of Operation. 
d. Annunciator layout of switches and buttons. 
e. Equipment mounting heights. 


6.2 Submittal Requirements 


Contractor Documentation is to include the following items. The designer needs to require the 
contractor to provide documentation in accordance with the “Documentation” chapter in the latest 
edition of NFPA 72. Product data including data sheets and installation instructions that clearly 
indicate which model is being provided. 


1. Shop Drawings (Installation Documentation): 


a. Floor plans indicating conduit routing and contents. 
b. Riser diagrams. 
c. Control unit diagrams for the interior and exterior of the equipment. 
d. Typical wiring diagrams. 
e. Input / output Matrix of Operation. 
f. Calculations including power supplies, voltage drop, dB loss and conduit fill. 


6.3 As-Built Documentation  


The contractor will be required to update the product data for all equipment installed. 


The contractor is to update the shop drawings to reflect the actual installed condition. 


The Engineer of Record shall review all changes to the Input / output Matrix of Operation. The 
Input / output Matrix of Operation is to reflect the programming logic of the fire alarm system. 


 


7.  COORDINATION 


The fire alarm system interfaces with a number of building systems. It is important that the fire 
alarm system is coordinated with the other systems during the design phase. The interfacing 
strategy must consider the project phasing and material selection. Once system components are 
purchased it is usually too late to make modifications without a significant cost impact to the 
project. 
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The following items should be considered when coordinating the fire alarm system: 


1. Sprinkler systems including wet, dry, pre-action, etc. interfaces. 
2. Fire pump monitoring 
3. Elevator recall. 
4. HVAC equipment shutdown. 
5. Activation of the post fire smoke purge system. 
6. Emergency power for fire alarm equipment. 
7. Monitoring of generator and transfer switch. 
8. Smoke control system. 
9. Stair pressurization. 
10. Kitchen suppression system. 
11. Access control system. 
12. Door hardware for door releasing. 
13. Gas detection systems. 
14. Audio visual systems. 


The designer is responsible for determining the quantity of inputs and outputs for each system 
requiring coordination. For example, an elevator requires coordination for the recall levels 
between the elevator controller and the fire alarm system, and in the case of multiple elevator cars 
located in the same bank may require an interface with each controller. 


The installation must be coordinated between various contractors. In many cases there is usually 
wiring that is provided by one contractor, which is terminated at each end by a different 
contractor. There is also a need for the configuration and programming to occur on each of these 
systems. 


 


8.  ACCEPTANCE TESTING 


The Massachusetts State Building Code requires that the fire alarm system be installed and 
constructed in accordance with NFPA 1 and, therefore,  NFPA 72, National Fire Alarm and 
Signaling Code. The AHJ requires compliance prior to issuing a certificate of occupancy.   


A summary of key issues follows this paragraph but the designer is expected to fully understand 
the testing requirements and to clearly explain them in the documents. The designer should 
understand that MIT will commission an independent third party test of all new or modified fire 
alarm systems and that this test is also required by the City of Cambridge. The contractor is 
expected to allow time and budget in his schedule and bid to support this testing and the designer 
is expected to make this requirement clear. 
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An NFPA 72 System Record of Completion is required for all projects. The form is available 
from NFPA (nfpa.org/72). The Contract Documents must make clear the requirement for this 
Record of Completion. 


MIT in conjunction with Johnson Controls has created a Fire Alarm Acceptance Testing 
Procedure. A copy of that procedure is available from MIT The following paragraphs summarize 
the key requirements of that testing procedure. These must be incorporated into the contract 
documents in a manner that ensures that the contractor allows sufficient time and budget to 
successfully comply with their requirements. 


1. General Instructions: The acceptance testing must be completed by the system installer, 
typically the electrical subcontractor, and by a representative of the fire alarm provider. 
This provider is often but not always Johnson Controls. The results of the system testing 
must be recorded on the NFPA 72 System Record of Completion and NFPA 72 System 
Record of Inspection and Testing forms. A copy of the forms may be obtained from 
NFPA (http://www.nfpa.org/72). 


2. Off-Site Monitoring: Most MIT building fire alarm systems will be connected to the MIT 
Supervising Station. The contractor is required to make the Operations Center aware of 
any testing and its expected duration. The MIT Supervising Station does not have the 
capability to log signals. Where acceptance testing can be extremely disruptive to staff in 
the Operations Center, the connection to report signals to the MIT Supervising Station is 
not permitted to occur until after contractor and third-party testing is completed. 


3. Occupant Notification: In occupied buildings, the contractor is required to notify 
occupants of any testing that would impact them. The method of notification will vary by 
building and must be discussed with MIT The contractor shall provide notification 
through the fire alarm system prior to beginning and when testing is completed at the end 
of the day. Individuals may enter the building after the announcement is made. Therefore, 
it is important that the contractor is responsible for providing signage at entrances when 
testing is occurring. It is not acceptable for the signs to remain when testing is not being 
completed. 


4. Fire Alarm Power: A series of tests to confirm fire alarm normal and emergency power, 
grounding, circuit protection and other wiring is required. All fire alarm systems will 
have a battery backup and a connection to a circuit powered by an emergency generator, 
if a generator is present in the building.  The NFPA 72 forms contain detailed information 
about the battery testing, care must be taken to ensure that these requirements are fully 
spelled out in the contract documents. Other details covering testing of fire alarm power 
are contained in the above referenced document. 


5. Fire Alarm Control Panel Testing: Some control panel testing must be performed prior to 
powering the panel for the first time. Details of the control panel testing are given in the 
MIT and Johnson Controls document this also includes considerable detail on testing of 
fiber-optic cables which should also be communicated to the contractor. Additional panel 
testing will include notification appliance tones and indicator illuminations at the panel. 
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6. Testing of Electrically Supervised Circuits: A total of 10 percent of the devices on each 
circuit must be tested to be sure that a troubled condition is reported to the fire alarm 
control panel if the circuit is connected to ground or broken. 


7. Functional Testing of Initiating Devices: Each initiating device must be verified for 
proper labeling using the input-output matrix. The fire alarm contractor shall verify that 
room numbers are present prior to beginning testing to confirm that the description for 
each device is correct. In existing buildings, the contractor should bring these locations to 
the attention of MIT and a sign will be provided. In major renovations and new buildings, 
temporary room numbers must be present for the fire alarm testing. The list of initiating 
devices will include but not be limited to: 


a. Manual pull stations. 
b. Smoke detectors. 
c. Duct smoke detectors. 
d. Heat detectors. 
e. Flame detectors. 
f. Projected beam smoked detectors. 
g. Aspirating smoke detection systems. 
h. Carbon monoxide detectors. 


Sprinkler system flow switches require a testing procedure which is outlined in the above 
referenced document. 


1. Functional Testing of Notification Appliances: This portion of the testing is intended to 
ensure that notification appliances can be seen and heard as required. This includes voice 
activation or mass notification systems and contains requirements for the intelligibility of 
announcements delivered over the systems. Require that the contractor prepare a drawing 
showing the ambient sound pressure level and  the level achieved by the notification 
appliance in each space. If a space or a whole project is designated as one requiring voice 
intelligibility, then the drawing must indicate the means by which acceptable 
intelligibility is determined. 


2. Other System Tests: Functional testing of other systems is required. These systems 
include but are not limited to: 


a. Elevator recall. 
b. Auxiliary relays. 
c. Smoke door release. 
d. Override switches. 
e. Bypass switches. 
f. Fan control and fan override systems. 
g. Connection to the supervising station. 
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3. Documentation: Documentation required at the completion of testing includes: 


a. As built drawings of the system. 
b. A signed Record of Completion. 
c. Record of Inspection and Testing 
d. A copy of the test log results. 
e. A complete copy of the points list. 
f. A final copy of the input / output matrix in editable (XLS) form or on the 


drawing. 
g. An engineer’s performance acceptance certificate. This certificate is not a 


formality with MIT 


The designer is required to review and approve the submitted documentation. 


8.1 Third Party Testing  


Third-party testing is mandated by the Cambridge Fire Department as allowed by NFPA 1.15 
Technical Assistance. The need for third party testing shall be determined at the schematic phase. 


For systems such as smoke control and other complex systems integrated testing may be required.  
Refer to NFPA 3 and 4. 


The company performing the third-party testing of the fire alarm system is hired directly by MIT 
The installing contractor of the fire alarm system will be responsible for supporting the third-
party testing with staff, materials and programming expertise. The third-party testing contractor 
will not perform any work on the fire alarm. The contractor will need to be responsible for having 
a manufacturer’s representative available during the third-party testing to review and make 
changes to the fire alarm system program as necessary. 


The contract documents should include an estimated duration of the third-party testing. MIT can 
provide historical durations for third party testing for similar projects. This duration is dependent 
on the quality of the design documents and the installation. The duration is important, since it is 
one aspect that is not included initially in the project schedule and can delay occupancy of the 
building. 


The third-party testing will include integrated thorough testing. The intent of the integrated 
testing is to confirm that the interconnections are complete and the anticipated functionality is 
verified. For example, the integrated testing for a fire alarm and stair pressurization system would 
confirm that the stair pressurization fans activate when a smoke detector activates, it is not the 
intent of the integrated testing to confirm that the pressure is sufficient and the door opening 
forces are within code requirements. Representatives for each of the interconnected systems need 
to be available for this integrated testing. The contract documents must reflect this requirement. 
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9.  PRACTICES AND PROCEDURES 


9.1 General Comments to the Fire Alarm System Designer 


The designer must require that the contractor follow NFPA 241: Standard for Safeguarding 
Construction, Alteration and Demolition Operations and FM Global Property Loss Prevention 
Data Sheet 1-0, ‘Safeguards During Construction, Alteration, and Demolition’ during 
construction. Requirements will differ for each project and must be discussed with MIT  


The fire alarm designer must require that the contractor maintain fire alarm equivalency during 
demolition and renovations. This will, generally, require that the contractor submit an impairment 
plan for MIT’s approval. The designer must discuss this need with MIT prior to completion of the 
contract documents.  


The fire alarm system designer must prepare a narrative and sequence of operations as required 
by the Massachusetts State Building Code for all fire alarm systems. This is to be presented in 
preliminary form at the Design Development stage of the project. 


The designer must require that the contractor follow the MIT Shutdown Notification Procedure 
whenever any fire alarm system is to be impaired. The MIT project manager should be contacted 
for additional details on this procedure.  


Narratives, drawings and  supplemental design documentation will be required at a each phase of 
the design process. 


A fire alarm input / output matrix will be required for all fire alarm installations. A draft of this 
matrix will be required at the Design Development stage. This must be submitted in editable form 
such as Microsoft Excel, or AutoCAD and must be made available to the contractor in that same 
form as part of the contract documents.  


The designer must require that the input / output matrices be updated by the contractor along with 
as-built drawing and approved by the design professional before final approval and payment to 
the contractor. The designer must require that a draft, actively marked up set of as-built 
documents and matrices be maintained on the job site and updated on a 48-hour basis.  


The fire alarm design professional is required to periodically perform reviews of the work that 
include verification of as-built conditions and compliance with approved contract documents. The 
contract documents should specify the required content and format of the final close-out 
documents. These reviews are referred to as Construction Control in the Massachusetts State 
Building Code, 780 CMR: State Board of Building Regulations and Standards. These are reviews 
and spot-checks only. 


Designers shall required that the contractor provide adequate time in his schedule and budget in 
his bid to accomplish the level of initial acceptance testing that is expected. This testing, while 
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not exceeding the requirements in NFPA 72, is expected to strictly conform to the requirements 
of that document. That expectation likely differs from that which most owners have. 


Designers shall require that the contractor must maintain fire alarm and notification functionality 
during demolition and renovations. This usually requires submission of an impairment plan for 
MIT’s approval. The designer must discuss this need with MIT prior to completion of the contract 
documents.  


Designers shall require that the contractor coordinate testing of fire alarm, emergency power, 
HVAC, FCS, elevators and any other systems connected to the fire alarm system. . The contract 
documents need to require support from the contractors that are familiar with the systems that are 
interconnected with the fire alarm system. 


The building must have full coverage of audible notification appliances. Visible notification 
appliances are to be provided in all public, common and high noise areas of the building. These 
must also provide clear voice intelligibility in the identified areas. These requirements are 
particularly important in a college environment where emergency notification may be required 
and in a lab environment where noise from testing machines or lab experiments may create 
difficulties in hearing an alarm or announcement. MIT’s requirements in this area are strictly 
enforced and may cause the addition of notification devices if coverage is not seen to be 
sufficient. Additionally, a record of the contractors testing of the achieved sound pressure levels 
is required. 


Stranded wire that is properly color coded is required for all fire alarm work. While the Code 
allows the use of solid wire, MIT does not. This requirement is based on MIT’s experience in 
maintaining and repairing its own fire alarm systems. Stranded wire is more reliable and the color 
coding makes service considerably easier. Most owners contract out the maintenance and are 
indifferent to wire type or color coding. 


Contractors sometimes install systems requiring special staging or ladders longer than standard 
stepladder for routine maintenance or testing. This is not acceptable at MIT Accessibility and 
maintainability must be prime criteria in locating fire detection devices, the specification must 
address this issue. Air sampling smoke detection may be required in high ceiling areas. 


Design professionals shall coordinate with DOF prior to meeting with the fire department without 
MIT approval or without a representative from MIT in attendance. 


9.2 Areas Where MIT Requirements May Differ from Common Practice 


These differences must be understood by the designer and must be clearly spelled out in the 
contract documents.  Failure of the contractor to understand these differences and a consequent 
bid and schedule based on common practice will result in delays, RFI’s and potential change 
orders. 
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1. The contractor must provide adequate time in his schedule and budget in his bid to 
accomplish the level of initial acceptance testing that is expected.  This testing, while not 
exceeding the requirements in NFPA 72, is expected to strictly conform to the 
requirements of that document.  That expectation likely differs from that which most 
owners have. 


2. The contractor must maintain fire alarm and notification functionality during demolition 
and renovations.  This usually requires submission of an impairment plan for MIT’s 
approval.  The designer must discuss this need with MIT prior to completion of the 
contract documents.  


3. The contractor must coordinate testing of fire alarm, emergency power, HVAC, FCS, 
elevators and any other systems connected to the fire alarm system.  Projects for other 
owners may not require this work.  The contract documents need to require support from 
the contractors that are familiar with the systems that are interconnected with the fire 
alarm system. 


4. The building must have full coverage of audible notification appliances.  Visible 
notification appliances are to be provided in all public, common and high noise areas of 
the building.  These must also provide clear voice intelligibility in the identified areas.  
These requirements are particularly important in a college environment where emergency 
notification may be required and in a lab environment where noise from testing machines 
or lab experiments may create difficulties in hearing an alarm or announcement.  MIT’s 
requirements in this area are strictly enforced and may cause the addition of notification 
devices if coverage is not seen to be sufficient.  Additionally, a record of the contractors 
testing of the achieved sound pressure levels is required. 


5. Stranded wire that is properly color coded is required for all fire alarm work. While the 
Code allows the use of solid wire, MIT does not.  This requirement is based on MIT’s 
experience in maintaining and repairing its own fire alarm systems.  Stranded wire is 
more reliable and the color coding makes service considerably easier.  Most owners 
contract out the maintenance and are indifferent to wire type or color coding.  


6. Contractors sometimes install systems requiring special staging or ladders longer than 
standard stepladder for routine maintenance or testing.  This is not acceptable at MIT  
Accessibility and maintainability must be prime criteria in locating fire detection devices, 
the specification must address this issue.  Air sampling smoke detection may be required 
in high ceiling areas. 


7. MIT has a close relationship with the Cambridge Fire Department.  That relationship is 
often beneficial in explaining the special conditions that often exist in campus buildings.  
Design professionals should not meet with the fire department without MIT approval or 
without a representative from MIT in attendance. 


8. MIT’s residential fire alarm requirements have been explained elsewhere.  These differ 
from common practice and must be clearly explained. 


9. Items such as circuit loading and battery capacity differ from common practice.  These 
requirements flow from the need to maintain extra capacity which will facilitate the many 
changes that MIT buildings undergo. 


9.3 Areas Where MIT Requirements or Practice Differ from Code 


Fire alarm systems must conform to the requirements of NFPA 72, the National Fire Alarm and 
Signaling Code and to Massachusetts 527 CMR 24.00. 
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1. The Code devotes 2-1/2 pages to discussion of the audible characteristics of notification 
appliances.  It requires the documentation of required sound pressure levels for each 
space and, if required by the AHJ, the documentation of actual sound pressure levels 
achieved.  MIT has adopted this latter requirement though CFD has not generally asked 
for such documentation.  This requirement would have a modest cost impact. 


2. The Code requires that voice intelligibility standards be met when the system will be used 
for Emergency Notification.  Such a notification system is under consideration by 
Security and Emergency Management Office (SEMO) at this time.  The fire alarm 
systems are not presently designed to support Emergency Notification but some decisions 
have been made to allow more cost effective implementation in the future.  These 
decisions include the following: 


a. Change wording on horn or speaker strobes from “fire” to “alert”, this has no cost 
impact. 


b. Require some additional junction boxes in the notification circuit wiring to 
facilitate the addition of more speakers in the future.  Modest cost impact. 


3. Code allows either solid or stranded wire for fire alarm systems.  MIT limits the 
contractor to stranded wire that must match the MIT color coding chart.  No cost impact. 
 


9.4 Fire Alarm Tagging Details and Wire List 
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9.5 Fire Alarm and Antenna Details 


As attached following this section 
 


END OF DOCUMENT 
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1.  311000 - SITE CLEARING 


1.1 Project Includes 


Site clearing includes the following as applicable to the project: 


1. Protection of previously installed erosion control devices and/or stormwater BMPs. 
2. Protection of existing trees, vegetation, landscaping, and site improvements not 


scheduled for clearing which might be damaged by construction activities. 
3. Trimming of existing trees and vegetation as recommended by arborist for protection 


during construction activities. 
4. Clearing and grubbing stumps and vegetation, removal and disposal of debris, rubbish, 


designated trees, and site improvements. 
5. Topsoil stripping and stockpiling. 
6. Temporary erosion control, siltation control, and dust control. 
7. Temporary protection of adjacent property, structures, benchmarks, and monuments. 
8. Temporary removal and relocation of site lighting, site furnishings, fencing, play 


structures and other site improvements scheduled for reuse. 
9. Watering of trees and vegetation during construction activities. 
10. Removal and legal disposal of cleared materials. 


1.2 Operations 


Prevent damage to existing improvements indicated to remain, including improvements on and 
off site. Protect existing trees and vegetation indicated to remain.  Do not stockpile materials, and 
disallow traffic within drip line of existing trees to remain.  Provide and maintain temporary 
guards to encircle trees or groups of trees to remain; obtain approval of protective measures 
before beginning work. 


Water vegetation as required to maintain health.  Do not tear or rip tree roots during excavation 
with machinery; certified arborist shall root prune utilizing an air spade  prior to excavating or 
trenching as directed by Owner. Cover temporarily exposed roots with wet burlap and backfill as 
soon as possible.  


If construction operations damage vegetation, repair or replace vegetation or pay damages as 
acceptable to the MIT Project Manager.   Remove heavy growths of grass before stripping.  
Stockpile satisfactory topsoil containing no large stones, foreign matter and weeds on site for 
reuse. 
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Completely remove all improvements including stumps and debris except for those indicated to 
remain.  Remove below grade improvements at least 12 inches below finish grade and to the 
extent necessary so as not to interfere with new construction.  Remove abandoned mechanical 
and electrical work as required.  Consult with Owner for permission before leaving any 
abandoned utilities in place.  


Prevent erosion and siltation of bare soils.  Protect streets, sidewalks, catch basins and piping 
from sedimentation.  Control windblown dust. Cover or seed stockpiles remaining longer than 14 
days. Any soils required for removal will be tested and stockpiled at end of day, and off-site 
disposal will be coordinated thru Owner and MIT EHS at MIT approved sites.  Remove waste 
materials and unsuitable soil from site and dispose of in a legal manner with MIT approval. 


 


2.  312000 - EARTH MOVING 


2.1 Project Includes 


Earthwork operations.  Refer to Division 01 for construction specifications for Section 013514 - 
MIT Specialized Root Zone and Soil Excavation and Section 013515 - MIT Imported Fill Criteria 
and Management. 


2.2 Quality Assurance 


Compaction:   


1. Under structures, building slabs, steps, pavements, and walkways, 95 percent maximum 
density, ASTM D1557.  


2. Under lawns or unpaved areas, 90 percent maximum density, ASTM D1557. 


Grading Tolerances Outside Building Lines:   


1. Lawns, unpaved areas, and walks, plus or minus 1 inch.  
2. Pavements, plus or minus 1/2 inch. 


Grading Tolerance for Fill Under Building Slabs:   


1. Plus or minus 1/2 inch measured with 10-foot straightedge.  


2.3 Products 


1. Earth moving materials may include:  


a. Subbase Material:  Graded gravel or crushed stone.  
b. Bedding Course:  Graded crushed gravel and sand. 
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c. Borrow Soil:  Off-site soil for fill or backfill. 
d. Drainage Fill:  Washed gravel or crushed stone. 
e. Common Fill:  Mineral soil free from unsuitable materials. 
f. Structural Fill:  Graded gravel. 
g. Impervious Fill:  Gravel and sand mixture. 


2. Applications may include:   


a. Excavation, filling, compacting and grading operations both inside and outside 
building limits as required for below-grade improvements and to achieve grades 
and elevations indicated.  Provide trenching and backfill for mechanical and 
electrical work and utilities. 


b. Subbase materials, drainage fill, common fill, and structural fill materials for 
slabs, pavements, and improvements. 


c. Suitable fill from off-site if on-site quantities are insufficient or unacceptable, 
and legal disposal of excess fill off-site. 


d. Imported fill materials will be tested and approved by MIT according to Section 
312322 prior to shipment to MIT. 


3. Rock excavation without blasting unless blasting is specifically authorized. 


2.4 Installation 


Excavation is unclassified and includes excavation to subgrade regardless of materials 
encountered. Repair excavations beyond elevations and dimensions indicated as follows:  


1. At Structure: Concrete or compacted structural fill. 
2. Elsewhere: Backfill and compact as directed. 


Maintain stability of excavations; coordinate shoring and bracing as required by authorities 
having jurisdiction. Prevent surface and subsurface water from accumulating in excavations. 
Stockpile satisfactory materials for reuse, allow for proper drainage and do not stockpile materials 
within drip line of trees to remain or RPZ, whichever is larger. 


Compact materials at the optimum moisture content as determined by ASTM D 1557 by aeration 
or wetting to the following percentages of maximum dry density: 


1. Structure, Pavement, Walkways: Subgrade and each fill layer to 95 percent of maximum 
dry density to suitable depth. 


2. Unpaved Areas: Top 6 inches of subgrade and each fill layer to 90 percent maximum dry 
density. 


Place acceptable materials in layers not more than 8 inches loose depth for materials compacted 
by heavy equipment and not more than 4 inches loose depth for materials compacted by hand 
equipment to subgrades indicated as follows: 
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1. Structural Fill: Use under foundations, slabs on grade in layers as indicated. 
2. Drainage Fill: Use under designated building slabs, at foundation drainage and elsewhere 


as indicated. 
3. Common Fill: Use under unpaved areas. 
4. Subbase Material: Use under pavement, walks, steps, piping and conduit. 


Grade to within 1/2 inch above or below required subgrade and within a tolerance of 1/2 inch in 
10 feet. 


Protect newly graded areas from traffic and erosion. Recompact and regrade settled, disturbed 
and damaged areas as necessary to restore quality, appearance, and condition of work. 


Control erosion to prevent runoff into sewers or damage to sloped or surfaced areas. 


Control dust to prevent hazards to adjacent properties and vehicles. Immediately repair or remedy 
damage caused by dust including air filters in equipment and vehicles. Clean soiled surfaces. 


Dispose of waste and unsuitable materials off-site in a legal manner. 


3.  312500 - EROSION AND SEDIMENTATION 


CONTROLS 


3.1 Project Includes 


Implementing an erosion and sediment control program to minimize erosion and siltation during 
the construction phase of all campus sites subject to land disturbance.  


1. Projects that meet the City of Cambridge requirements for the Land Disturbance 
regulations are required to develop and follow a site specific Stormwater Pollution 
Prevention Plan (SWPPP) and shall follow the erosion and sedimentation controls as 
outlined in this plan. 


 
These erosion and sediment control provisions are the minimum requirements for an erosion 
control program.  The Contractor shall provide additional erosion and sediment control materials 
and methods as required to affect the erosion and siltation control principles described herein. 


1. Erosion control measures shall be established at the beginning of construction and 
maintained during the entire period of construction.  On-site areas which are subject to 
severe erosion, and off-site areas which are especially vulnerable to damage from erosion 
and/or sedimentation, are to be identified and receive special attention. 


2. All land-disturbing activities are to be planned and conducted to minimize the size of the 
area to be exposed at any one time, and the length of time of exposure. 


3. Surface water runoff originating upgrade of exposed areas should be controlled to reduce 
erosion and sediment loss during the period of exposure. 
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4. When the increase in the peak rates and velocity of storm water runoff resulting from a 
land-disturbing activity is sufficient to cause accelerated erosion of the receiving stream 
bed, provide measures to control both the velocity and rate of release so as to minimize 
accelerated erosion and increased sedimentation of the stream. 


5. All land-disturbing activities are to be planned and conducted so as to minimize off-site 
sedimentation damage. 


6. The Contractor is responsible for cleaning out and disposing of all sediment once the 
storage capacity of the sediment facility is reduced by one-half. Sediment disposal will be 
conducted to meet regulatory requirements. 


7. Inspect, repair, and maintain erosion and sedimentation control measures during 
construction until permanent vegetation has been established. Condition of erosion 
control device shall be checked twice each month or more frequently as required.  
Damaged and/or deteriorated items shall be replaced.  


8. Remove erosion and sedimentation controls and restore and stabilize areas disturbed 
during removal. 


3.2 Submittals 


Proposed methods, materials to be employed, and schedule for effecting erosion and siltation 
control and preventing erosion damage shall be submitted for approval.  Submittals shall include: 


1. Proposed methods for effecting erosion and siltation control including 1" = 40' scale 
plans indicating location of erosion control devices and siltation basins. 


2. List of proposed materials, including manufacturer's product data. 
3. Schedule of erosion control program indicating specific dates from implementing 


programs in each major area of work. 


3.3 Quality Assurance 


The objective is to minimize to the maximum extent practicable, sediments or pollutants 
exiting the site, entering the public right-of-way or being deposited into any Water Resource 
or stormwater drainage system. 


1. In order to meet these objectives, the Contractor shall: 
 


a. Implement measures intended to keep soil on site or out of water resources, 
stormwater drainage systems or the public right-of-way as the first step in any 
development. 


b. Remove any soil that enters the public right-of-way. 
c. Protect stormwater inlets that are functioning during the course of the development 


by approved sediment control measures so that sediment-laden water cannot enter the 
inlets without first being properly treated. 


d. Apply permanent or temporary soil stabilization to denuded development site areas in 
conformance with the City of Cambridge Wastewater and Stormwater Management 
Guidelines. 


e. Plant replacement vegetative cover in accordance with the City of Cambridge 
Wastewater and Stormwater Management Guidelines. 
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f. Secure or protect soil stockpiles throughout the project with temporary or permanent 
soil stabilization measures, protect all stockpiles on the site and those transported 
from the site. All handling of soils shall be done in accordance with the City of 
Cambridge Wastewater and Stormwater Guidelines and all applicable federal, state 
and local laws, rules and regulations. Soil stockpiles will be covered at the end of the 
day. Stockpiles remaining greater than 14 days must be seeded. 


g. Post signage on the site of the permitted land disturbing activity that identifies the 
DPW 24-hour Hotline Number (617-349-4800). 


h. Sequence activities to minimize simultaneous areas of land disturbance. 
i. Maximize groundwater recharge as approved by DPW. 
j. Properly manage on-site construction and waste materials. 
k. Site Dewatering: Water pumped from the site shall be reviewed by MIT EHS for 


possible permit implications and shall be treated by temporary sedimentation basins, 
grit chambers, sand filters, upflow chambers, hydro-cyclones, swirl concentrators or 
other appropriate controls. Water shall not be discharged in a manner that causes 
erosion or flooding of the site or receiving channels or a wetland. 


 
When MIT or the Architect determines that special site conditions may prevent compliance 
with the objectives outlined above, MIT or Architect may require additional erosion, 
sediment and pollutant control measures as set forth in the City of Cambridge Wastewater 
and Stormwater Management Guidelines. 


 1. Special site conditions may include, but are not limited to, the following: 
a. Slopes before development that are greater than 10 percent (1 Vertical: 10 


Horizontal). 
b. Land disturbance of a natural vegetative buffer within 50 feet of a wetland and or 


waterbody. 
c. The development site is located entirely or partially within a Flood Plain Overlay 


District. 
2. Required additional control measures may include but are not limited to: 


a. Requiring that a Massachusetts registered professional engineer (P.E.), other 
professional certified by the State of Massachusetts with experience or 
qualifications in preparing erosion and sediment control plans, a registered 
CPESC or Massachusetts registered Landscape Architect prepare or implement 
the Erosion and Sediment Control Plan. 


b. Limiting the quantity of denuded soil at any given time 
c. Requiring a bond, letter of credit or other guarantee. 


 


Comply with governing codes and regulations. Provide products of acceptable manufacturers 
which have been in satisfactory use in similar service for three years.  


Use experienced installers.  


Deliver, handle, and store materials in accordance with manufacturer's instructions. 
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3.4 Products 


Silt fence shall be a wire-bound woodroll snow fence covered with filter fabric.  Fence shall be 4 
ft. high minimum, and shall have 3/8 in. by 1-1/2 in. wide pickets, approximately 2 in. apart, 
bound together with at least 13 gage minimum, galvanized steel wire. 


Hay bales for construction of erosion control devices shall be new, firm, wire- or nylon-bound 
livestock feed-grade and free of weed seed. 


Erosion Control Blankets shall be specifically designed and engineered using 100% 
biodegradable materials for ecologically sensitive areas like wetlands, stream bank stabilization, 
forest lands.   


1. Utilize woven nettings of type and material to ensure consistent quality and performance 
while limiting the potential for wildlife entanglement. 


Temporary Seed shall conform to MHD Specifications Section M6.03.0, "Seed for Slopes and 
Shoulders". 


Filter baskets shall be Fossil Filter, manufactured by Kristar Enterprises, Inc. KriStar Enterprises, 
Inc. Cumming, Georgia or approved equal. Baskets shall be installed at all catch basins in lieu of 
Hay Bale Catch Basin Filters.  


3.5 Installation 


Install materials and systems in accordance with manufacturer's instructions and approved 
submittals. Install materials and systems in proper relation with adjacent construction. Coordinate 
with work of other sections. 


3.6 Maintenance and Removal of Erosion Control Devices 


Wetland areas, water courses, and drainage swales adjacent to construction activities shall be 
monitored twice each month, within 24 hours after rainfall, or daily if there is an active 
Stormwater Pollution Prevention Plan (SWPPP) in place for the site, for evidence of silt intrusion 
and other adverse environmental impacts, which shall be corrected immediately upon discovery. 


Culverts and drainage ditches shall be kept clean and clear of obstructions during construction 
period. 


Maintenance of Erosion Control Devices unless required otherwise by the SWPPP: 


1. Sediment behind the erosion control device shall be checked twice each month and after 
each heavy rain.  Silt shall be removed if greater than 6 in. deep. 


2. Condition of erosion control device shall be checked twice each month or more 
frequently as required.  Damaged and/or deteriorated items shall be replaced.  Erosion 
control devices shall be maintained in place and in effective condition. 
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3. Hay bales shall be inspected frequently and maintained or replaced as required to 
maintain both their effectiveness and essentially their original condition.  Underside of 
bales shall be kept in close contact with the earth below at all times, as required to 
prevent water from washing beneath bales. 


4. Sediment shall be removed from the retention ponds at the completion of the Project and 
periodically during construction. Sediment deposits shall be removed when sediment has 
accumulated to a depth of 12 in. or as directed. 


5. Sediment deposits shall be disposed of off-site, in a location and manner which will not 
cause sediment nuisance elsewhere. 


 
Removal of Erosion Control Devices 


1. Erosion control devices shall be maintained until all disturbed earth has been paved or 
vegetated, at which time they shall be removed.  After removal, areas disturbed by these 
devices shall be regraded and seeded. 


2. Erosion control netting shall be kept securely anchored until start of permanent turf 
construction. 


3. Erosion protection material shall be kept securely anchored until acceptance of completed 
slope or entire Project, whichever is later. 


 


4.  313100 - SOIL TREATMENT 


4.1 Integrated Pest Management (IPM) 


Comply with MIT integrated pest management requirements, included in the EH&S Thematic 
Folder. 


END OF DOCUMENT 
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1.  321313 - CONCRETE PAVING 


1.1 Project Includes 


For cast-in-place exterior flatwork, the MIT campus standard is broom finish, with control joints 
saw-cut (not troweled).  For Cambridge City ROW, meet the Cambridge DPW Specification. 
 
2.  321314 – EXPOSED AGGREGATE CONCRETE 


PAVING 


2.1 Project Includes 


Use of exposed aggregate paving shall be limited to: 
 
1. Where used to match a larger field of existing exposed aggregate paving.  
2. In Killian Court, with review by Office of Campus Planning (OCP). 


 
3.  321400 - UNIT PAVING 


3.1 Project Includes 


Concrete unit paving. 


3.2 Quality Assurance 


Comply with governing codes and regulations. Provide products of acceptable manufacturers 
which have been in satisfactory use in similar service for three years. Use experienced installers. 
Deliver, handle, and store materials in accordance with manufacturer's instructions. 
Mock-Ups: Provide mock-up as required to demonstrate quality of workmanship. 


3.3 Products 


Refer to the MIT Campus Standard Unit Pavers schedule following this Section. 
 
Pavers shall be Hanover Prest-Brick, hydraulically precast concrete pavers, manufactured by 
Hanover Architectural Products, Inc., 5000 Hanover Road, Hanover, PA 17331; Tel. 717-637-
0500; Fax: 717-637-7145; Web; www.hanoverpavers.com, or approved equal. 


1. Pavers shall have an average minimum compressive strength of 8000 psi, with no 
individual unit less than 7,200 psi, in accordance with ASTM C 93. 


2. Water absorption shall be 5% or less. 
3. Color and finish shall be selected by the Architect from the manufacturer's full range of 


standard colors and finishes, with first priority given to colors in the Campus Standard 
Unit Paver Schedule, and review by OCP. 
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4. Traffic types may include: 
Driveways and entrances 
Exterior commercial walkways 
Low traffic walkways and patios 


 
Setting Bed Materials: 


1. Mortar: Latex-modified Portland cement setting-bed mortar. 
2. Bond Coat: Latex-modified Portland cement slurry. 
3. Grout: Latex-modified Portland cement grout. 
4. Asphalt cement/fine aggregate bituminous setting bed with neoprene-modified asphalt 


adhesive. 
5. Clean, sharp, natural sand conforming to ASTM C 33, except that the fineness modulus 


shall be 2.25 + 0.10. 
6. Stone dust of decomposed granite or trap rock conforming to the gradation requirements 


of AASHTO M 43, No. 10, or "stone dust" minus 1/4 in. screenings. 
7. Paver Spacer:  Provide 3/16 in. “T” masonry spacer capable of ensuring even joint 


spacing of pavers. 
8. Setting Beds may include:  


a. Mortar over concrete slab. 
b. Bituminous setting bed over concrete base slab. 
c. Bituminous setting bed over bituminous concrete base. 
d. Sand or stone dust over compacted aggregate base. 
e. Sand over perforated concrete base slab. 


Joints may include:  


1. Hand-tight joints with stone dust filler. 
2. Hand-tight joints with sand filler. 
3. Hand-tight joints with polymeric sand filler. 
4. Latex-Modified Portland cement grout. 


Edge Restraints: 


1. Steel Edge Restraints:  Painted commercial steel edging with loops pressed from or 
welded to face to receive stakes at 36 inches (900 mm) o.c., and steel stakes 15 inches 
(380 mm) long for each loop. 


2. Extruded-aluminum edging with loops pressed from face to receive stakes at 12 inches 
(300 mm) o.c., and aluminum stakes 12 inches (300 mm) long for each loop. 


3. Plastic Edge Restraints:  Manufacturer's standard triangular PVC extrusions designed to 
serve as edge restraints for unit pavers; rigid type for straight edges and flexible type for 
curved edges, with pipe connectors and 3/8-inch (9.5-mm) diameter by 12-inch- (300-
mm-) long steel spikes. 
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3.4 Installation 


Install materials in accordance with manufacturer's instructions and approved submittals. Install 
materials in proper relation with adjacent construction and with uniform appearance. Coordinate 
with work of other sections. 
 
Do not use unit pavers with chips, cracks, voids, discolorations, and other defects that might be 
visible or cause staining in finished work. 
 
Mix pavers from several pallets or cubes, as they are placed, to produce uniform blend of colors 
and textures. 
 
Cut unit pavers with motor-driven masonry saw equipment to provide clean, sharp, unchipped 
edges.  Cut units to provide pattern indicated and to fit adjoining work neatly.  Use full units 
without cutting where possible.  Hammer cutting is not acceptable. 
Tolerances:  


1. Where slopes to drains are critical: Do not exceed 1/32-inch (0.8-mm) unit-to-unit offset 
from flush (lippage) nor 1/8 inch in 10 feet (3 mm in 3 m) from level, or indicated slope, 
for finished surface of paving. 


2. Where normal control of paving is acceptable:  Do not exceed 1/16-inch (1.6-mm) unit-
to-unit offset from flush (lippage) nor 1/8 inch in 24 inches (3 mm in 600 mm) and 1/4 
inch in 10 feet (6 mm in 3 m) from level, or indicated slope, for finished surface of 
paving. 


 
Expansion and Control Joints:  Provide for sealant-filled joints at locations and of widths 
indicated.  Provide joint filler as backing for sealant-filled joints where indicated.  Install joint 
filler before setting pavers.   
Install edge restraints before placing unit pavers. 
 
Aggregate material for base beneath concrete pavers shall be applied in lifts less than or equal to 
6 in. thick, compacted measure.  Each lift shall be separately compacted at optimum moisture 
content to not less than 95% of maximum density as determined by ASTM D 1557. 
Setting on Mortar Bed: 


1. Apply latex-modified bond coat and mortar setting bed in accordance with 
manufacturer’s printed instructions. 


2. Mix and place only that amount of mortar bed that can be covered with pavers before 
initial set.  Cut back, bevel edge, remove, and discard setting-bed material that has 
reached initial set before placing pavers. 


3. Tamp or beat pavers with a wooden block or rubber mallet to obtain full contact with 
setting bed and to bring finished surfaces within indicated tolerances.  Set each paver in a 
single operation before initial set of mortar; do not return to areas already set and disturb 
pavers for purposes of realigning finished surfaces or adjusting joints. 


4. Provide 3/8 inch (10 mm) nominal joint width with variations not exceeding plus or 
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minus 1/16 inch (1.6 mm). 
5. All joints, except expansion joints, shall be completely filled with mortar, then raked out 


to a depth of not less than 3/4 in. Raked joints shall be brushed clean and pointed with 
mortar grout to a flat cut joint. 


 
Setting on Bituminous Bed: 


1. Bituminous setting bed shall be installed over the fully cured concrete or bituminous 
concrete base. 


2. Place bituminous material and power roll to produce a smooth, firm, and even nominal 
3/4 inch (19 mm) thick setting bed. Adjust thickness as necessary to allow accurate 
setting of unit pavers to finished grades indicated. 


3. Apply neoprene-modified asphalt adhesive to cold setting bed by squeegeeing or 
troweling. After the modified asphalt adhesive dry to the touch, carefully place the 
concrete pavers by hand with hand tight joints and uniform top surface. 


4. Spread dry sand and fill joints.  Follow manufacturer’s printed instructions if using 
polymeric sand joint filler.  


 
Setting on Sand or Stone Dust Bed: 


1. If installing over perforated concrete base then first fill vertical weep holes with drain 
stone and cover with filter fabric. 


2. Spread sand or stone dust over concrete base slab or compacted aggregate base as a 
setting bed for pavers.  Place leveling course and screed to a thickness of 1 to 1-1/2 
inches (25 to 38 mm), taking care that moisture content remains constant and density is 
loose and constant until pavers are set, leveled and compacted to required slope and 
grade. Bed shall not be compacted until pavers are installed.  


3. Set pavers with a minimum joint width of 1/16 inch (1.6 mm) and a maximum of 1/8 inch 
(3 mm), being careful not to disturb leveling base.  If pavers have spacer bars, place 
pavers hand tight against spacer bars.  Use string lines to keep straight lines.  Fill gaps 
between units that exceed 3/8 inch (10 mm) with pieces cut to fit from full-size unit 
pavers. 


4. Spread dry sand and vibrate pavers into leveling course. Add sand until joints are 
completely filled, then remove excess sand.   


5. Follow manufacturer’s printed instructions if using polymeric sand joint filler.  
 
Restore damaged pavers. Clean and protect work from damage 
 


4.  321600 - CURBS 
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4.1 Project Includes 


All curbs shall be granite. 


4.2 Quality Assurance 


• Comply with governing codes and regulations.   
• Provide products of acceptable manufacturers which have been in satisfactory use in 


similar service for three years.   
• Use experienced installers.  
• Deliver, handle, and store materials in accordance with manufacturer's instructions. 


 
Construction Tolerance:  


• 1/8 inch in 10 feet for grade and alignment 
• 1/4 inch 10 feet for vertical or sloped face on longitudinal axis. 
• Mock-Ups: Provide mock-up as required to demonstrate quality of workmanship. 


4.3 Products 


Granite Curbs: conforming to  MHD Specifications Section M9.04.0 and ASTM C 615, Class I 
Engineering Grade, suitable for curbstone use. 


1. Vertical Granite Curb: Sawed top and smooth quarry split face. 
2. Sloped Granite Curb: Smooth quarry split face. 


4.4 Installation 


Provide acceptable materials and install curbing in strict compliance with Commonwealth of 
Massachusetts Highway Department;  Standard Specifications for Highways and Bridges, Section 
501. 
 
Set curbs on compacted gravel base with joints between curb pieces from 1/8 inch to 3/4 inch 
wide. Provide concrete haunch if indicated on the Drawings. Point joints with mortar and tool 
concave; remove surplus mortar and clean curbs. 
 
5.  321800 – PLAYGROUND SAFETY SURFACING 


5.1 Project Includes 


Playground safety surfacing. 


5.2 Quality Assurance 


Comply with governing codes and regulations. Provide products of acceptable manufacturers 
which have been in satisfactory use in similar service for three years. Use experienced installers. 
Deliver, handle, and store materials in accordance with manufacturer's instructions. 
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Poured In Place Surfacing - Performance Requirements: Provide a 2 layer rubber-polyurethane 
playground surfacing system which has been designed, manufactured and installed to meet the 
following criteria:  


1. Shock Attenuation (ASTM F1292):  
a. Gmax: Less than 200.  
b. Head Injury Criteria: Less than 1000.  


2. Flammability (ASTM D2859): Pass.  
3. Tensile Strength (ASTM D412): 60 psi (413 kPa).  
4. Tear Resistance (ASTM D624): 140%.  
5. Water Permeability: 0.4 gal/yd2/second.  
6. Accessibility: Comply with requirements of ASTM F1951.  
 


Certified test data indicating that safety surface meets or exceeds the following: 
1. Current Consumer Product Safety Commission (CPSC) guidelines issued in "A 


Handbook for Public Playground Safety" (latest edition) for a minimum fall height of 6 
feet . 


2. Current Americans with Disabilities Act Guidelines (ADAG).  
3. Current ASTM F-1292 requirements.  


5.3 Products 


Playground Safety Surfacing Systems: 


1. Manufacturers: Surface America, Williamsville, NY 14231, Telephone: (800) 999-0555, 
(716) 632-8413; Fax: (716) 632-8324; E-mail: info@surfaceamerica.com; website: 
http://www.surfaceamerica.com., or approved equal. 


2. Application: Playground Safety Surfacing. 
3. Types may include:  


a. Playground Safety Surfacing ace, base mat type. 
b. Playground Safety Surfacing face, full pour type. 


4. Colors: as selected by Architect and Owner. 


5.4 Installation 


Install materials and systems in accordance with manufacturer's instructions and approved 
submittals. Install materials and systems in proper relation with adjacent construction. Coordinate 
with work of other sections. 
Restore damaged surfaces and protect work. 
 
6.  323300 - SITE FURNISHINGS 


6.1 Project Includes 


Loose and fixed seating, bike racks, and railings and related items. 
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Refer to the list of MIT Campus Standard Furnishings at the end of this Section. 


6.2 Quality Assurance 


Comply with governing codes and regulations.  Provide products of acceptable manufacturers 
which have been in satisfactory use in similar service for three years.  Use experienced installers. 
Deliver, handle, and store materials in accordance with manufacturer's instructions.  Where 
appropriate, and when approved by the Architect, manufacturer's catalogue cuts may be 
substituted for shop drawings. 
 
Certificate of wood treatment shall be submitted upon delivery of treated wood items. 
 
Submit assembly instruction drawings showing layout(s), connections, bolting and anchoring 
details as per manufacturer's standards. 
 
A report of site furnishing parts consisting of recycled materials.  Product specification data, 
providing test information for deflection and creep in accordance with ASTM D 648 and ASTM 
D 2990  for site furnishings which use plastic lumber as a component, shall be submitted.  The 
data shall provide a comparison of deflection and creep measurements to other comparable 
materials. 
 
Furnish evidence indicating that source of Ipe wood or other sustainably-sourced tropical 
hardwoods used for table and bench construction is a plantation farm or other designated source 
practicing sustain yield concept in forestry, and regulated by governing authorities regarding the 
growing, harvesting, and replanting of tropical hardwood trees. 


6.3 Products 


Refer to the MIT Campus Standard Furnishings schedule at the end of this Section.  All proposed 
colors, materials, and finishes shall be reviewed by OCP. 


6.4 Installation 


Install site furnishings in accordance with manufacturer's instructions and approved submittals. 
Install materials and systems in proper relation with adjacent construction. Coordinate with work 
of other sections. 
 
Restore damaged surfaces and protect work. 
 
 
7.  328000 - IRRIGATION 


7.1 Project Includes 


Irrigation systems for exterior lawn and planting areas. 
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Contact the MIT Office of Camplus Planning for a copy of the Standards Catalogue for additional 
information. 


7.2 Quality Assurance 


Comply with governing codes and regulations. Provide products of acceptable manufacturers 
which have been in satisfactory use in similar service for three years. Use experienced installers. 
Deliver, handle, and store materials in accordance with manufacturer's instructions. 
Water Coverage for Turf Areas: 100 percent. 
Water Coverage for Planting Areas: 100 percent. 
Testing: Hydrostatic test at 100 psi. 
All applicable ANSI, AWWA, and ASTM Standards and Specifications, and all applicable 
building codes and other public agencies having jurisdiction upon the work. 
 


Contractor shall be responsible for constructing the system in complete accordance with all local 
codes, ordinances and laws. Any modification made to conform with said codes, laws and 
ordinances shall be completed at the Contractor's expense with no additional compensation 
allowed. 
Protection of Existing Plants and Site Conditions: The Contractor shall take necessary precautions 
to protect site conditions to remain. Should damages be incurred, this Contractor shall repair the 
damage to its original condition at his own expense. Any disruption, destruction, or disturbance 
of any existing plant, tree, shrub, or turf, or any structure shall by completely restored to the 
satisfaction of the Owner, solely at the Contractor's expense. 
Permits and Fees: Obtain all permits and pay required fees to any governmental agency having 
jurisdiction over the work. Inspection required by local ordinances during the course of 
construction shall be arranged as required. On completion of the work, satisfactory evidence shall 
be furnished to Architect to show that all work has been installed in accordance with the 
ordinances and code requirements. 
On-Site Observation: At any time during the installation of the irrigation system by the 
Contractor, the Owner may visit the site to observe work underway. Upon request, the Contractor 
shall be required to uncover specified work as directed by the Owner without compensation. 
Should the material, workmanship or method of installation not meet the standards specified 
herein, the Contractor shall replace the work at his own expense. 
Workmanship: All work shall be installed by skilled personnel, proficient in the trades required, 
in a neat, orderly, and responsible manner with recognized standards of workmanship. The 
Contractor shall have had considerable experience and demonstrated ability in the installation of 
sprinkler irrigation systems of this type. 
Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 
Interruption of Existing Water Service:  Do not interrupt water service to facilities occupied by 
Owner or others unless permitted under the following conditions and then only after arranging to 
provide temporary water service according to requirements indicated: 


1. Notify Owner no fewer than two days in advance of proposed interruption of water 
service. 


2. Do not proceed with interruption of water service without Owner's written permission 
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7.3 Products 


Irrigation Systems: 


1. Manufacturers: Provide components from preferred manufacturers included in MIT 
Design Standards . 
a. All rotor heads used for installation shall be Hunter I-20, Hunter I-25, or Hunter 


MP rotator.  
b. All spray heads installed shall be Hunter Prospray PRS30 or Rainbird 1800 SAM 


PRS heads for use with variable arc or fixed pattern nozzles.  
c. All spray heads installed shall be Hunter Prospray PRS40 heads for use with 


Hunter MP rotator heads.  
d. All exterior electric valves installed shall be Rainbird PEB or PESB Series valves 


or Hunter ICV valves.  
e. All drip irrigation tubing installed shall be Netafim Techline .9 GPH piping.  
f. All Valve boxes installed shall be Carson or Amtek.  
g. All automated irrigation controllers installed should be Rainbird ESP-SAT Series 


controllers for intended use with Maxicom.  
h. All Quick coupler valves installed should be 1” Rainbird 5RC valves for use with 


a 55K Quick coupler key. For use on systems using non-potable water, locking 
rubber cover shall have molded-in warnings of "DO NOT DRINK" in English 
and Spanish.  


i. All PVC piping should be SDR 21 (class 200) or thicker walled.  
j. All new irrigation systems should contain a master valve and flow sensor.  
k. All Hunter I-25 heads to be installed on Spears schedule 80 swing joints.  


2. Applications may include:  
a. Irrigation for site plantings.  
b. Irrigation for lawns.  


3. Piping may include:  


a. Copper. 
b. PVC plastic. 
c. Polyethylene 


4. Valves: Cast bronze. 
5. Backflow Preventers: Cast bronze. 
6. Sprinkler Heads: Suitable for service. 
7. Quick coupling valves shall be 1 in. heavy duty brass construction one-piece body 


design, with locking rubber cover. Furnish to the Owner the following additional items:  
three hollow coupler keys and three swivel hose ell adapters. 


a. For use on systems using non-potable water, locking rubber cover shall have 
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molded-in warnings of "DO NOT DRINK" in English and Spanish. 
 


8. Control and ground wiring shall be minimum Type "UF", #12 wire, 600 volt, solid 
copper, single conductor wire with PVC insulation and shall bear UL approval for direct 
underground burial feeder cable. 


9. Rain sensor shall be a micro-electronic solid-state type, capable of interrupting the power 
from the irrigation controller to the valves when rainfall exceeds a preselected quantity. 


10. Automatic Control Systems, UL listed and tested, may include:  


a. Interior locations. 
b. Exterior locations. 


7.4 Installation 


Coordinate all installation with landscape planting work, especially plant locations, fine grading, 
and soil preparation for planting areas. Protect existing landscaping from damage. Repair and 
repave cut paving to match paving in original condition. 
 
Excavation required for the installation of the irrigation system shall conform to ASTM F 690. 
Install materials and systems in accordance with manufacturer's instructions and approved 
submittals. Install materials and systems in proper relation with adjacent construction. Coordinate 
with work of other sections. 
Coverage Test: After completion of the system, test the operation of entire system and adjust 
sprinklers as directed by the Owner. Demonstrate to the Owner that all irrigated areas are being 
adequately covered. Furnish and install materials required to correct inadequacies of coverage 
due to deviations from the Drawings or where the system has been willfully installed when it is 
obviously inadequate or inappropriate without bringing it to the attention of the Owner. 
Instruct Owner's personnel in proper operation and maintenance procedures. 
At the end of the first irrigation season, the system shall be fully drained by use of compressed air 
(600 CFM or larger; do not exceed 50 psi) and shutdown for the season. 
Prior to the start of the second irrigation season, the system shall be restarted, checked, and 
repaired.  This start up procedure shall include but not be limited to: 


1. Testing of all system components, (valves, heads, controllers, quick coupling valves, 
piping, etc.) for proper working order. 


 
2. Adjustments, repair, or replacement of all system components that are not in proper 


working order. 
 
8.  329000 - PLANTING 


8.1 Project Includes 


Trees, shrubs, ground covers, perennials, seed lawns and sod lawns. 
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8.2 Quality Assurance 


Comply with governing codes and regulations. Provide products of acceptable manufacturers 
which have been in satisfactory use in similar service for three years. Use experienced installers. 
Deliver, handle, and store materials in accordance with manufacturer's instructions. 
Balled and Burlapped Plants and Trees: Graded to American Standard for Nursery Stock, ANSI 
Z60.1. 
Fall digging hazards shall conform to American National Standards Institute, Inc. (ANSI) species 
and guidelines 
Testing: Laboratory testing for suitable soil amendments and fertilizer. 
Storage:  Unless specific authorization is obtained from the Architect, plants shall not remain on 
the site of work longer than three days prior to being planted. 
Plants shall be guaranteed for a period of two years after the date of Acceptance by the Owner. 


8.3 Products 


Plants:  
 


1. Except as otherwise specified, size and grade of plant materials shall conform to ANSI 
Z60.1, latest edition.  In no case shall ball size be less than 11 in. in diameter for each 
inch of caliper. 


a. Shade Trees:  Single-stem trees with straight trunk, well-balanced crown, and 
intact leader, of height and caliper indicated, complying with ANSI Z60.1 for 
type of trees required. Minimum 6 ft. height above root flare for branches. 


b. Small Trees:  Branched or pruned naturally according to species and type, with 
relationship of caliper, height, and branching according to ANSI Z60.1. 


c. Multistem Trees:  Branched or pruned naturally according to species and type, 
with relationship of caliper, height, and branching according to ANSI Z60.1. 


d. Deciduous Shrubs:  Form and Size:  Deciduous shrubs with not less than the 
minimum number of canes required by and measured according to ANSI Z60.1 
for type, shape, and height of shrub. 


e. Coniferous Evergreens:  Form and Size:  Normal-quality, well-balanced, 
coniferous evergreens, of type, height, spread, and shape required, complying 
with ANSI Z60.1. 


f. Broadleaf Evergreens:  Form and Size:  Normal-quality, well-balanced, broadleaf 
evergreens, of type, height, spread, and shape required, complying with 
ANSI Z60.1. 


2. All trees and shrubs shall be labeled.  Labels shall be durable and legible, stating the 
correct plant name and size in weather-resistant ink or embossed process.  Labels shall 
be securely attached to all plants prior to delivery to the site, being careful not to restrict 
growth. 


3. Container grown plants shall be well rooted and established in the container in which 
they are growing.  They shall have grown in the container for a sufficient length of time 
for the root system to hold the planting medium when taken from the container, but not 
long enough to become root bound.  Container grown plants exceeding the sizes 
indicated in ANSI Z60.1 shall have containers which are not less than 75% of the ball 
sizes for comparable B&B plant material.  Each container plant shall be inspected and 
root pruned as needed. 
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4. Ground Cover and Perennials:  Provide ground cover and perennials of species 
indicated, established and well rooted in pots or similar containers, and complying with 
ANSI Z60.1 . 


 
Planting Soil and Amendments:  


 
1. Planting soil and amendments shall be as specified in Specification Section 329115 - 


MIT PLANTING SOILS and meet MIT Imported Soil Specification for sourcing and 
testing in Section 312322 - MIT Imported Fill Criteria and Management. 


 
Planting Accessories:  


 
1. Accessories 


a. Shredded pine bark mulch 
b. Wood Stakes:  Straight, sound, rough sawn lumber 2 in. x 2 in., if square, or 2-


1/2 in. diameter, if round; stained dark green.  Wire for staking shall be 12 gauge 
steel. 


c. Strapping: Arbortie, manufactured by DeepRoot Green Infrastructure, LLC, 530 
Washington Street, San Francisco, CA 94111 Tel: 800 458 7668 or 415 781 
9700; Fax: 800 277 7668 or 415 781 0191, or approved equal.  


d. Wrapping: Arbor Tape, supplied by American Arborist Supplies, 882 S Matlack 
Street, Unit A, West Chester, PA 19382: Phone: 800-441-8381/610-430-1214; 
Fax: 610-430-8560; E-mail Address: info@arborist.com, or approved equal.  


e. Edging: extruded aluminum, 6063 alloy, T-6 hardness, maintenance strip edging 
for straight-line and gentle curve applications in corrugated L-shaped profile. 


f. Antidessicant shall be an emulsion specifically manufactured for plant protection 
which provides a protective film over plant surfaces which is permeable enough 
to permit transpiration. 


g. Root barrier shall be linear type root barrier or  root box, capable of blocking tree 
roots from interfering with adjacent pavement without sacrificing secondary 
lateral root growth for stability, similar to "Deep Root" tree barrier, manufactured 
by Deeproot Partners, L.P., Burlingame, CA 94010; "Shawtown Root Barrier 
Panels” manufactured by NDA Inc., Lindsey, CA  93247; or approved equal. 


h. Tree watering system shall be 20 gallon Treegator, a slow release watering 
system for new trees., capable of delivering  a high volume of water directly to 
the root system of a newly planted tree with no run-off or evaporation, 
manufactured by Spectrum Products, Inc., Youngsville, North Carolina, 27596;  
supplied by PlanetGreenSpot.com PO Box 674 Pasadena, MD 21123, Tel. 
888.574.6348. 


i. Tree watering stake shall be Deep Drip Tree Watering Stake, manufactured by 
Green King, LLC – World Headquarters,162 W. Boxelder Place – Suite #2,  
Chandler, AZ 85225;Tel: (480) 422-0251http://www.deepdrip.com/contact/ - #; 
Fax: (480) 503-2329http://www.deepdrip.com/contact/ - #; Email: 
info@deepdrip.com, or approved equal. 


Lawns:  
 


1. Part Shade Lawn Seed mix shall be as follows. 
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a. % by Weight Minimum % Minimum % 
Name of Seed  in Mixture Purity  Germination 
 
Jasper 
Creeping Red Fescue 25%  95 87 
Victory 
Chewings Fescue 25%  95 87 
Spartan Hard Fescue 25%  95 87 
America 
Kentucky Bluegrass 15%  90 87 
Jefferson 
Kentucky Bluegrass 10%  90 87 


 
2. Full Sun and High Traffic Lawn Seed mix shall be as follows. 


 
a. Characteristics:  A general purpose sports field mixture that features Rebel Turf-


Type Tall Fescues, Perennial ryegrass and Kentucky bluegrass. It shall be a very 
durable mix that offers heat and drought tolerance. This mix shall be appropriate 
for high use sites that have limited watering capabilities. All chosen varieties shall 
be from the MD/VA recommended list as specified by the latest edition of The 
University of Maryland’s Turfgrass Technical Update #TT-77 (formally 
Agronomy Mimeo 77).  


 
 % by Weight Minimum %  Minimum % 
Name of Seed  in Mixture Purity  Germination 
 
Houndog 6 or, Coronado Gold;  
Olympic Gold., or  
Endeavor Tall Fescue 80 95 90 
Keystone 2, or  
Palmer III, or Brightstar II 
Perennial Ryegrass 10 98 90 
Geronimo, or Gold Rush 
Kentucky Bluegrass  10 98 90 


 
3. Sod shall be as follows. 


 
a.  Certified Turfgrass Sod:  Superior sod grown from certified, high quality seed of 


known origin or from plantings of certified grass seedlings or stolons. It shall be 
inspected by the certification agency of the state in which it is grown to assure 
satisfactory genetic identity and purity, overall high quality and freedom from 
noxious weeds as well as excessive quantities of other crop and weedy plants at time 
of harvest. All seed or original plant material in mixture must be certified. Turfgrass 
sod shall meet the published state standards for certification. 
 
1. Full Sun Mix – Sod - Premium Kentucky Bluegrass Blend supplied by 


Tuckahoe Farms - #305 Hubbard Rd, Berwick, ME 03901, or other sod farm 
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capable of meeting the sod farm growing medium specified in Section 329115, 
PLANTING SOILS. 


2. Alternate:  Part Shade Mix  - Fine Fescue/Bluegrass supplied by Tuckahoe 
Farms - #305 Hubbard Rd, Berwick, ME 03901 or other sod farm capable of 
meeting the sod farm growing medium specified in Section 329115, 
PLANTING SOILS. 


 
4. Sod Characteristics: 


 
a. Thickness of Cut:  Sod shall be machine cut at a uniform soil thickness of 5/8 in., 


plus or minus 1/4 in., at the time of cutting.  Measurement for thickness shall 
exclude top growth and thatch. 


b. Strip Size:  Individual pieces of sod shall be cut to the supplier's standard width and 
length.  Maximum allowable deviation from standard widths and lengths shall be 
plus or minus 1/2 in. on width, and plus or minus 5% on length.  Broken strips and 
torn and uneven ends will not be acceptable. 


c. Strength of Sod Strips:  Standard size sections of sod shall be strong enough to 
support their own weight and retain their size and shape if suspended vertically 
when grasped in the upper 10% of the section. 


d. Moisture Content:  Sod shall not be harvested or transplanted when moisture content 
(excessively dry or wet) may adversely affect its survival. 


e. Time Limitations:  Sod shall be harvested, delivered, and transplanted within a 36 
hour period unless a suitable preservation method is approved prior to delivery.  Sod 
not transplanted within this period shall be inspected and approved by the Architect 
prior to its installation. 


f. Thatch:  Sod shall be relatively free of thatch.  A maximum of 1/2 in. 
(uncompressed) thatch will be permitted. 


 
Lawn Accessories: 


 
1.  Hydroseeding Mulch: Wood fiber mulch shall be composed of 100% Thermally Refined 


wood fiber with the highest quality cellulose, delivering up to 15% greater yield, contain 
a green color additive, be weed free, and non-polluting, containing no germination or 
growth - inhibiting factors, similar to Conwed Fibers EnviroBlend with TriFlo, 
manufactured by Conwed Fibers, Profile Products LLC, 750 Lake Cook Rd, Suite 440, 
Buffalo Grove, IL 60089; Phone: 800-508-8681 Fax: 847-215-0577; SoilCover Wood, 
manufactured by Profile Products LLC • 750 Lake Cook Road • Suite 440 • Buffalo 
Grove, IL 60089; Technical Assistance: 800-508-8681; www.profileproducts.com, or 
approved equal. 


 
2. Soil stabilization fiber shall be Stalok Fiber, polypropylene fiber filaments suitable for 


mixing with planting soil to provide structural reinforcement properties, manufactured by 
Stabilizer, Phoenix, AZ 85018, or approved equal. 
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8.4 Installation 


Install materials in accordance with approved submittals.  Install landscape work in proper 
relation with adjacent construction and with uniform appearance.  Coordinate with work of other 
sections. 
 
Preparation 


 
1. Decompaction of planting areas and percolation testing shall be conducted in accordance 


with MIT Master Specification Section 329115 - MIT PLANTING SOILS.  
 


Planting Soil 
 


1. Prepare and place planting soil for plants and lawn areas in accordance with MIT Master 
Specification Section 329115 - MIT PLANTING SOILS. 
a. Final surface of planting soil immediately before seeding and sodding shall be within + 1/2 


in. of required elevation, with no ruts, mounds, ridges, or other faults, and no pockets or low 
spots in which water can collect.  Stones, roots, and other debris greater than 1 in. in any 
dimension, which are visible at the surface, shall be removed and the resulting holes filled 
with topsoil, leaving a uniform planar surface 


 
Excavate as required for trees and shrubs. 
If the planting pit for any tree is dug too deep, soil shall be added to bring it to correct level, and 
the soil shall be thoroughly tamped.  Walls of plant pits shall be dug so that they are sloped as 
shown on the Drawings, and scarified. 
For seeded lawns, apply seed at rate recommended by seed supplier. Seed shall be applied in two 
applications; first shall be by mechanical spreader; second shall be by hydroseeding method. 
Sod shall be placed and all sodding operations completed within 72 hours following stripping 
from sod source bed. For lawns with sod, place sod tightly, with grain in same direction. Edges of 
the sodded areas shall be smooth, and all sodded areas shall conform to the design cross sections 
and grade.  At edges adjacent to curbs, paved areas, etc., top surface of earth in sod shall be 1/2 
in. below adjacent hard surface. 
Plants shall be set as indicated on Drawings. Plants shall be set so that the root flare is at, or 
slightly above, finished grade.  Plants located in poorly drained soils shall be set 2 to 4 inches 
above finished grade, gradually sloping between the top of the root ball and the surrounding 
finished grade. 
Install plant material and backfill with planting soil mix. Stake and guy trees. Wrap trees and 
mulch tree pits and plant beds as required. Water thoroughly.  Allow for soil settlement. 
 
Planting Maintenance: 
 
Provide maintenance and watering until turnover to MIT for maintenance and watering. Replace 
damaged materials and dead or unhealthy plants prior to turnover to MIT; determination as 
acceptable to the MIT Project Manager. 


1. Maintenance shall consist of pruning, watering, cultivating, weeding, mulching, 
fertilizing, removal of dead material, repairing and replacing of tree stakes, tightening 
and repairing of guys, adjusting and replacing of damaged tree wrap material, resetting 
plants to proper grades and upright position, and furnishing and applying such sprays as 
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are necessary to keep plantings free of insects and disease, and in a healthy growing 
condition. 


2. One-Year Warranty Period:  Provide replacement of plants that fail to thrive for a period 
of one year after turnover to MIT; determination as acceptable to the MIT Project 
Manager. 


 
Lawn Maintenance: 
 
Provide maintenance and watering until turnover to MIT for maintenance and watering. Replace 
damaged materials and dead or unhealthy lawns prior to turnover to MIT; determination as 
acceptable to the MIT Project Manager. 


1. Maintenance of seeded areas shall begin upon completion of seeding and shall continue 
until acceptance of the building, or until mowing as specified below is completed, or 
until average height of grass is 1-1/2 in., whichever occurs later. 


a. Watering: 
1. Week No. 1:  Provide all watering necessary to keep seed bed moist at all 


times. Perform watering daily or as necessary to maintain moist soil to a 
depth of 4 in.  


2. Week No. 2 and until acceptance of the building, or until mowing as 
specified below is completed, or until average height of grass is 1-1/2 in., 
whichever occurs later:  Water as necessary to maintain adequate moisture 
in the upper 4 in. of soil to promote seed germination. 


b. Mowing 
1. Not more than 40% of the grass leaf shall be removed during the first or 


subsequent mowings. 
2. Bluegrass and other cool season grasses shall be maintained between 1-1/2 


in. and 2-1/2  in. 
3.  All clippings shall be removed. 


c. One-Year Warranty 
1. Provide replacement of lawns that fail to thrive for a period of one year 


after turnover to MIT; determination as acceptable to the MIT Project 
Manager. 


 
2. Maintenance of sodded areas shall begin upon completion of sodding and shall continue 


for 45 days thereafter, unless sodding is not completed until after September 15, in 
which case maintenance shall continue until the June 15 following. Replace damaged 
materials and dead or unhealthy sod prior to turnover to MIT; determination as 
acceptable to the MIT Project Manager. 


a. Watering 
1. Week No. 1:  Provide all watering necessary for rooting of sod. Soil on sod 


pads shall be kept moist at all times. Perform watering daily or as 
necessary to maintain moist soil to a depth of 4 in. Watering shall be done 
during the heat of the day to prevent wilting. 


2. Week No. 2 and Subsequent Weeks:  Water as necessary to maintain 
adequate moisture in the upper 4 in. of soil to promote deep root growth. 


b. Mowing 
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1. Mowing shall not be attempted until the sod is firmly rooted and securely 
in place. Not more than 40% of the grass leaf shall be removed during the 
first or subsequent mowings. 


2. Bluegrass and other cool season grasses shall be maintained between 1-1/2 
in. and 2-1/2  in. 


3.  All clippings shall be removed. 
4. After 2 mowings, the Contractor shall top dress the sod with an application 


of fertilizer at the rate of 1 pound of actual nitrogen per 1000 square feet. 
c. One-Year Warranty 


1. Provide replacement of sod that fail to thrive for a period of one year after 
turnover to MIT; determination as acceptable to the MIT Project Manager. 


 
9.  MIT CAMPUS STANDARD UNIT PAVERS 


Refer to the following schedule following this page.   
 
 MIT  Campus Standard Furnishings 
 
10.  MIT CAMPUS STANDARD SITE FURNISHINGS 


Refer to the following schedule following this page.   
 
 MIT  Campus Standard Furnishings 
 
11.  CONSTRUCTION SPECIFICATIONS 


11.1 Section 329115 - MIT Planting Soils 


The construction specification which follows this page is to be used in its entirety for applicable 
projects.  Request an electronic copy from your MIT Project Manager.   
 
Refer also to Division 01 for construction specifications for Section 013514 - MIT Specialized 
Root Zone and Soil Excavation and Section 013515 - MIT Imported Fill Criteria and 
Management. 
 


 
END OF DOCUMENT 







SITE VENDOR DESCRIPTION PAVER COLOR SIZE (IN INCHES) IMAGES
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BRICK
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CREAM (30% OF MIX)
M2134 (30% OF MIX)


DRIVEWAY RAMP AREA
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CYCLE TRACK
BORDER PAVER
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MATRIX M1151
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CAMBRIDGE CITY
STANDARD


TACTILE
WARNING TILE


CAST IRON
DETECTABLE
WARNING TILE


CITY STANDARD CITY STANDARD
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LIMESTONE GRAY
CHARCOAL


MATRIX #M2649
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NORTH
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NATURAL
MATRIX #B91041
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MATRIX #B93331
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B9 1442
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BRICK B93639 4 X 8 X 3
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FOR ALL VASSAR STREET
REFERENCES SEE VASSAR
STREET PAVER SECTION
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UNIT PAVING
TYPE 3
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MULTIPLE COLOR AND
TEXTURE VARIATIONS TO
COMPLIMENT M2134


(70% OF MIX)
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&


6 X 18 X 3
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UNIT PAVING
TYPE 4
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PRECAST
CONCRETE


CREAM 4 X 8 X 3


FOR ALL VASSAR STREET
REFERENCES SEE VASSAR
STREET PAVER SECTION


E55
EAPS PAVILION


ENDICOTT CLAY
PRODUCTS CO. BRICK PAVER MANGANESE IRONSPOT 2 1/4 X 4 X 12


LAID ON EDGE


BUILDING 42C
CUP HANOVER PERMEABLE CHOCOLATE
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3 7/8 X 7 7/8 X 3
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(IN
CONSTRUCTION)
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6 X 12 X 3
6 X 12 X 3
6 X 12 X 3
6 X 12 X 3
6 X 12 X 3
6 X 12 X 3


HANOVER HANOVER PREST
BRICK M1256 12 X 18


HANOVER HANOVER PREST
BRICK B93639 4 X 8 X 3


HANOVER PERMEABLE MATRIX B91151 6 X 12 X 3


HANOVER PERMEABLE ANTIETAM 6 X 12 X 3


FOR ALL VASSAR STREET
REFERENCES SEE VASSAR
STREET PAVER SECTION


HANOVER


UNIT PAVING
TYPE 3


HANOVER PREST
BRICK


M2134 (30% OF MIX)


MULTIPLE COLOR AND
TEXTURE VARIATIONS TO
COMPLIMENT M2134


(70% OF MIX)


12 X 36 X 3
&


6 X 18 X 3


HANOVER


UNIT PAVING
TYPE 4


PERMEABLE
PRECAST
CONCRETE


CREAM 4 X 8 X 3


FOR ALL VASSAR STREET
REFERENCES SEE VASSAR
STREET PAVER SECTION


E55
EAPS PAVILION


ENDICOTT CLAY
PRODUCTS CO. BRICK PAVER MANGANESE IRONSPOT 2 1/4 X 4 X 12


LAID ON EDGE


BUILDING 42C
CUP HANOVER PERMEABLE CHOCOLATE


NATURAL
3 7/8 X 7 7/8 X 3
3 7/8 X 7 7/8 X 3


W18
MUSIC BUILDING


(IN
CONSTRUCTION)


HANOVER HANOVER PREST
BRICK


Per Spec & PM
Color is TBD 6 X 12 X 3


VASSAR STREET


W87 / W88
VASSAR STREET
GRADUATE
DORMS
(IN


CONSTRUCTION)


W46 NEW VASSAR
STREET


RESIDENCE


KENDALL/
MIT OPEN SPACE


MIT CAMPUS STANDARD UNIT PAVERS


#M2649


#M2134


B91442 B91041 B91256 B93518 B93270


M1256


B93639


#M2134


Chocolate


MANGANESE IRONSPOT


B91151
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SITE VENDOR DESCRIPTION PAVER COLOR SIZE (IN INCHES) IMAGES


HANOVER


PEDESTRIAN
WALK


HANOVER PREST
BRICK


ANTIETAM (40% OF MIX)
CREAM (30% OF MIX)
M2134 (30% OF MIX)


DRIVEWAY RAMP AREA
ANTIETAM


12 X 12 X 3
12 X 12 X 3
12 X 12 X 3


12 X 12 X 3 (CUT 3 X 3)


HANOVER


CYCLE TRACK
BORDER PAVER


HANOVER PREST
BRICK


MATRIX M1151


DRIVEWAY RAMP AREA
MATRIX M1151


12 X 12 X 3


12 X 12 X 3 (CUT 3 X 3)


CAMBRIDGE CITY
STANDARD


TACTILE
WARNING TILE


CAST IRON
DETECTABLE
WARNING TILE


CITY STANDARD CITY STANDARD


HOCKFIELD COURT HANOVER HANOVER PREST
BRICK


LIMESTONE GRAY
CHARCOAL


MATRIX #M2649


6 X 12 X 3
6 X 12 X 3
6 X 12 X 3


NORTH
CORRIDOR HANOVER HANOVER PREST


BRICK


NATURAL
MATRIX #B91041
CHARCOAL GRAY
MATRIX #B93331


6 X 12 X 3
6 X 12 X 3
6 X 12 X 3
6 X 12 X 3


HANOVER HANOVER PREST
BRICK


B9 1442
B9 1041


CHARCOAL
B9 1256
B9 3518
B9 3270


GLACIER WHITE


6 X 12 X 3
6 X 12 X 3
6 X 12 X 3
6 X 12 X 3
6 X 12 X 3
6 X 12 X 3
6 X 12 X 3


HANOVER HANOVER PREST
BRICK M1256 12 X 18


HANOVER HANOVER PREST
BRICK B93639 4 X 8 X 3


HANOVER PERMEABLE MATRIX B91151 6 X 12 X 3


HANOVER PERMEABLE ANTIETAM 6 X 12 X 3


FOR ALL VASSAR STREET
REFERENCES SEE VASSAR
STREET PAVER SECTION


HANOVER


UNIT PAVING
TYPE 3


HANOVER PREST
BRICK


M2134 (30% OF MIX)


MULTIPLE COLOR AND
TEXTURE VARIATIONS TO
COMPLIMENT M2134


(70% OF MIX)


12 X 36 X 3
&


6 X 18 X 3


HANOVER


UNIT PAVING
TYPE 4


PERMEABLE
PRECAST
CONCRETE


CREAM 4 X 8 X 3


FOR ALL VASSAR STREET
REFERENCES SEE VASSAR
STREET PAVER SECTION


E55
EAPS PAVILION


ENDICOTT CLAY
PRODUCTS CO. BRICK PAVER MANGANESE IRONSPOT 2 1/4 X 4 X 12


LAID ON EDGE


BUILDING 42C
CUP HANOVER PERMEABLE CHOCOLATE


NATURAL
3 7/8 X 7 7/8 X 3
3 7/8 X 7 7/8 X 3


W18
MUSIC BUILDING


(IN
CONSTRUCTION)


HANOVER HANOVER PREST
BRICK


Per Spec & PM
Color is TBD 6 X 12 X 3


VASSAR STREET


W87 / W88
VASSAR STREET
GRADUATE
DORMS
(IN


CONSTRUCTION)


W46 NEW VASSAR
STREET


RESIDENCE


KENDALL/
MIT OPEN SPACE


MIT CAMPUS STANDARD UNIT PAVERS


#M2649


#M2134


B91442 B91041 B91256 B93518 B93270


M1256


B93639


#M2134


Chocolate


MANGANESE IRONSPOT


B91151
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VENDOR MODEL NUMBER DESCRIPTION FINISHES IMAGE


EQUIPARC
EP 1990 (BACK)


EP 1991
(BACKLESS)


ESPLANADE COLLECTION
ARMLESS PARK BENCH WITH


OR WITHOUT BACK.


IPE SLAT WITH GALVANIZED FRAME/LEGS


EQUIPARC EP 2990
ESPLANADE COLLECTION


PICNIC TABLE (INCLUDES SET
OF BENCHES)


IPE SLAT WITH GALVANIZED FRAME/LEGS


LANDSCAPE FORMS 36" OR 42"
ROUND


CANTINA TABLE, POWDER
COATED, DINING HEIGHT,


FREESTANDING,
NO UMBRELLA HOLE,
PERFORATED TOP


ARCHITECTURAL SERIES (LOW SHEEN): DUSK


LANDSCAPE FORMS ARM OR ARMLESS
VERONA CHAIR, GRID STYLE,
STANDARD HEIGHT, POWDER


COATED, STACKING


ARCHITECTURAL SERIES (LOW SHEEN): DUSK


LANDSCAPE FORMS


(1) HARVEST
DINING TABLE
(2) HARVEST


DINING BENCH


HARVEST PICNIC TABLE
DINING HEIGHT TABLE 47.75"


X 94.75" X 18.75"
FREESTANDING,


NO UMBRELLA HOLE
HARVEST DINING BENCH
15.25" X 94" X 18.75"


APPLE RED, CHARCOAL, LEAF GREEN


LOLL AD 4SFC
(color code)


COMPACT 4 SLAT
ADIRONDACK CHAIR


APPLE RED, CHARCOAL, LEAF GREEN


LOLL LG LO
(color code)


LOLLYGAGGER
OTTOMAN/SIDE TABLE


APPLE RED, CHARCOAL, LEAF GREEN


MIT CAMPUS STANDARD FURNISHINGS


Author: Office of Campus Planning
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VENDOR MODEL NUMBER DESCRIPTION FINISHES IMAGE


EQUIPARC
EP 1990 (BACK)


EP 1991
(BACKLESS)


ESPLANADE COLLECTION
ARMLESS PARK BENCH WITH


OR WITHOUT BACK.


IPE SLAT WITH GALVANIZED FRAME/LEGS


EQUIPARC EP 2990
ESPLANADE COLLECTION


PICNIC TABLE (INCLUDES SET
OF BENCHES)


IPE SLAT WITH GALVANIZED FRAME/LEGS


LANDSCAPE FORMS 36" OR 42"
ROUND


CANTINA TABLE, POWDER
COATED, DINING HEIGHT,


FREESTANDING,
NO UMBRELLA HOLE,
PERFORATED TOP


ARCHITECTURAL SERIES (LOW SHEEN): DUSK


LANDSCAPE FORMS ARM OR ARMLESS
VERONA CHAIR, GRID STYLE,
STANDARD HEIGHT, POWDER


COATED, STACKING


ARCHITECTURAL SERIES (LOW SHEEN): DUSK


LANDSCAPE FORMS


(1) HARVEST
DINING TABLE
(2) HARVEST


DINING BENCH


HARVEST PICNIC TABLE
DINING HEIGHT TABLE 47.75"


X 94.75" X 18.75"
FREESTANDING,


NO UMBRELLA HOLE
HARVEST DINING BENCH
15.25" X 94" X 18.75"


APPLE RED, CHARCOAL, LEAF GREEN


LOLL AD 4SFC
(color code)


COMPACT 4 SLAT
ADIRONDACK CHAIR


APPLE RED, CHARCOAL, LEAF GREEN


LOLL LG LO
(color code)


LOLLYGAGGER
OTTOMAN/SIDE TABLE


APPLE RED, CHARCOAL, LEAF GREEN
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VENDOR MODEL NUMBER DESCRIPTION FINISHES IMAGE


CREATIVE PIPE / SCH
ENTERPRISES CBR 6 E SS F


FIXED, EMBEDDED MOUNT
BOLLARD


6" DIA ROUND SS PIPE, FLAT
TOP


304 SS WITH #4 SATIN
FINISH


WIKK INDUSTRIES BOLLARD SERIES


ADA PUSH BUTTON
RECTANGULAR BOLLARD


3" X 6" X 35"
WELDED FLAT TOP


304 SS WITH
SATIN FINISH


DERO SWERVE RACK IN GROUND MOUNT BIKE
RACK


GALVANIZED or
STAINLESS STEEL


MIT CAMPUS STANDARD FURNISHINGS


NOTE: DO NOT SPECIFY A
FLANGE AT BASE


VENDOR MODEL NUMBER DESCRIPTION FINISHES IMAGE


EQUIPARC
EP 1990 (BACK)


EP 1991
(BACKLESS)


ESPLANADE COLLECTION
ARMLESS PARK BENCH WITH


OR WITHOUT BACK.


IPE SLAT WITH GALVANIZED FRAME/LEGS


EQUIPARC EP 2990
ESPLANADE COLLECTION


PICNIC TABLE (INCLUDES SET
OF BENCHES)


IPE SLAT WITH GALVANIZED FRAME/LEGS


LANDSCAPE FORMS 36" OR 42"
ROUND


CANTINA TABLE, POWDER
COATED, DINING HEIGHT,


FREESTANDING,
NO UMBRELLA HOLE,
PERFORATED TOP


ARCHITECTURAL SERIES (LOW SHEEN): DUSK


LANDSCAPE FORMS ARM OR ARMLESS
VERONA CHAIR, GRID STYLE,
STANDARD HEIGHT, POWDER


COATED, STACKING


ARCHITECTURAL SERIES (LOW SHEEN): DUSK


LANDSCAPE FORMS


(1) HARVEST
DINING TABLE
(2) HARVEST


DINING BENCH


HARVEST PICNIC TABLE
DINING HEIGHT TABLE 47.75"


X 94.75" X 18.75"
FREESTANDING,


NO UMBRELLA HOLE
HARVEST DINING BENCH
15.25" X 94" X 18.75"


APPLE RED, CHARCOAL, LEAF GREEN


LOLL AD 4SFC
(color code)


COMPACT 4 SLAT
ADIRONDACK CHAIR


APPLE RED, CHARCOAL, LEAF GREEN


LOLL LG LO
(color code)


LOLLYGAGGER
OTTOMAN/SIDE TABLE


APPLE RED, CHARCOAL, LEAF GREEN


MIT CAMPUS STANDARD FURNISHINGS
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SECTION 329115 


MIT PLANTING SOILS 


PART 1 - GENERAL 


1.1 GENERAL PROVISIONS 


A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within 
DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of 
the Specifications. 


B. Examine all Drawings and all Sections of the Specifications for requirements and provisions 
affecting the Work of this Section. 


1.2 DESCRIPTION OF WORK 


A. The work of this Section consists of providing all equipment and materials and do all work 
necessary to supply and place planting soils as indicated on the Contract Documents and as 
specified.  Supplying and placement of planting soils shall include, but not be limited to: 


1. Sampling and testing of planting soil components, including existing topsoil, loam borrow, 
sand and compost. 


2. Sampling and testing of blended planting soil mixes. 
3. Supplying, placing, spreading and grading of planting soil, including: 


a. Plant Bed Soil (for Trees, Shrubs and Ground Covers) 
b. High Use Lawn Planting Soil 
c. Sand Based Structural Planting Soil 
d. Bioinfiltration Planting Soil   


4. Providing all other sampling, testing, supplying, placing, spreading and grading of 
planting soils as required by this Section. 


1.3 DEFINITIONS 


A. Owner:  an MIT Landscape Architect, and/or MIT Grounds Supervisor. 


B. Finish Grade: Elevation of finished surfaces. 


C. Subgrade: Surface or elevation of subgrade soil remaining after completing excavation, or top 
surface of a fill or backfill immediately beneath planting soil. 


D. Topsoil:  Soil that is present at the top layer of the existing soil profile at the Project site. This 
shall be considered the “Base Loam 1” component of Planting Soil mixes. 


E. Loam:  Soil that contains a combination of particles typically almost equal in parts sand, silt and 
clay and including organic matter. 


F. Loam Borrow:  Loam soil formed under natural conditions and obtained from off-site sources 
without admixtures of sand or organic matter sources (composts). This shall be considered the 
“Base Loam 2” component of Planting Soil mixes when Base Loam 1 component is found to be 
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contaminated with subsoil, or there is insufficient quantity of Base Loam 1 to complete the work 
of this Section. 


G. Sand:  Clean, inert, rounded to sub-angular grains of quartz or other durable rock free from 
loam or clay, surface coatings and deleterious materials graded as specified herein. 


H. Compost (Organic Amendment Material):  a stable, humus-like material produced from the 
aerobic decomposition and curing of leaf yard waste, composted for a minimum of one year (12 
months), free of debris, stones larger than 1/2", larger branches and roots and wood chips over 
1" in length or diameter. The compost shall be a dark brown to black color and be capable of 
supporting plant growth with appropriate management practices in conjunction with addition of 
fertilizer and other amendments as applicable, with no visible free water or dust, with no 
unpleasant odor. 


I. Planting Soil: Unless otherwise indicated throughout this Section, the term “Planting Soil” shall 
apply to either on-site blended planting soil or pre-blended planting soil from off-site source, as 
indicate 


J. Blended Planting Soil:  To the extent available, existing on-site topsoil stripped and stockpiled 
for reuse, existing in-place topsoil; and/or loam borrow; that is modified on-site with planting soil 
components and soil amendments to meet the specific Planting Soil mix requirements specified 
herein. 


1. The lawn and planting soils shall consist of a blend of natural topsoil and/or loam borrow, 
uniform sand, and organic material. The quality of the blend depends on the quality of the 
original components. The Contractor shall be responsible for locating and obtaining 
approval of sources of natural topsoil, uniform sand, and organic material that meet the 
Specification requirements. The Contractor shall then be responsible for mixing the 
components. Approximate mixing ratios are provided, but may require adjustment, 
depending on the final materials and with the approval of the Landscape Architect and 
testing laboratory, in order to meet Specification requirements for each blend.   


2. Base Components 


a. Base Loam shall be approved topsoil and/or loam borrow. 
b. Sand shall be uniformly graded coarse san 
c. Organic Material shall be fully decomposed organic material – Compost. 


K. Pre-Blended Planting Soil:  Planting Soil produced off-site by homogeneously blending natural 
loam soil with planting soil components and soil amendments to meet the specific Planting Soil 
Mix requirements specified herein, and delivered to the Project site. 


1. Lawn and planting soils consist of a blend of natural loam soil, uniform sand, and organic 
material. The quality of the blend depends on the quality of the original components. The 
Contractor is responsible for locating and obtaining approval of the source capable of 
producing the pre-blended planting soil meeting the Specification requirements of this 
Section.  


1.4 QUALITY ASSURANCE 


A. Soil-Testing Laboratory:  UMass Soil and Plant Tissue Testing Lab West Experiment Station 
682 North Pleasant Street University of Massachusetts Amherst, MA 01003 Phone: (413) 545-
2311 Fax: (413) 545-1931 E-mail: soiltest@psis.umass.edu Website: 
http://www.umass.edu/plsoils/soiltest/. 
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B. Soil Analysis:  For each unamended soil type, furnish soil analysis and a written report by 
UMass Soil and Plant Tissue Testing Lab  stating percentages of organic matter; gradation of 
sand, silt, and clay content; cation exchange capacity; sodium absorption ratio; deleterious 
material; pH; and mineral and plant-nutrient content of the soil.  


1. Report shall also state recommendations for ratio of soil components and soil 
amendments to be incorporate  State recommendations in weight per 1000 sq. ft. (99 
sq. m) or volume per cu. y (0.76 cu. m) for nitrogen, phosphorus, and potash nutrients 
and soil amendments to be added to produce a gradation, organic content and pH for 
planting soil suitable for supporting healthy, viable plant growth. 


2. The soil-testing laboratory shall oversee soil sampling; with depth, location, and number 
of samples to be taken per instructions from the Owner. A minimum of three 
representative samples shall be taken from every 200 cubic yards of stockpiled topsoil to 
be used or amended for planting purposes. 


C. Work will be subject to inspection at all times by  the Owner. The Owner reserves the right to 
engage an independent testing laboratory to analyze and test materials used in the construction 
of the work. Where directed by the Owner, the testing laboratory will make material analyses 
and will report to the Owner whether materials conform to the requirements of this specification. 


1. Cost of tests and material analyses made by the testing laboratory will be borne by the 
Owner when they indicate compliance with the specification, and by the Contractor when 
they indicate non-compliance. 


2. Testing equipment will be provided by and tests performed by the testing laboratory.  


D. Samples of individual components of planting soil mixes shall be submitted by the Contractor for 
testing and analysis to UMass Soil and Plant Tissue Testing La Include verification testing of 
on-site stripped and stockpiled topsoil. Comply with specific materials requirements specified. 


1. No base component material shall be used until certified test reports by UMass Soil and 
Plant Tissue Testing Lab have been received and approved by the Owner. 


E. Owner may request additional testing by Contractor for confirmation of mix quality and/or soil 
mix amendments at any time until final acceptance. 


1.5 TESTING AND SUBMITTALS 


A. Certificates: Provide certificates required by authorities having jurisdiction, especially for any 
composted materials. Contractor shall submit certification that all planting soil components and 
all planting soil mixes meet all environmental standards of the MIT Standard Specifications 
Section 312322 - MIT IMPORTED FILL CRITERIA AND MANAGEMENT. 


B. Contractor Testing: 


1. At least 7 days prior to intended use, the Contractor shall provide the samples and 
submittals for approval in conformance with the requirements of this Section. Do not 
order materials until Owner’s approval of test results has been obtained.  Delivered 
materials shall closely match the approved samples. Acceptance shall not constitute final 
acceptance. Owner reserves the right to reject on or after delivery any material that does 
not meet these Specifications.  


2. Contractor shall be responsible for recognizing that these critical project materials 
warrant timely and serious attention, that the testing process to achieve Approved 
materials should be considered a lead time item, and that under no circumstance shall 
failure to comply with all specification requirements be an excuse for “staying on project 
construction schedule.” 
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3. Testing shall be at the Contractor’s expense. Contractor shall deliver all samples to 
UMass Soil and Plant Tissue Testing Lab via overnight courier. Contractor shall submit 
test results. 


C. Testing reports shall include the following tests and recommendations. Report shall indicate 
whether or not the material meets the required specifications and any proposed 
recommendation for amending the soil mix component to meet specifications. Testing is 
required at the following intervals: 


1. Testing of individual components for planting soil mixes. Tests are as described in 
Paragraph 7,  


2. In-place tests:  Compaction tests of each type of material placed in accordance with 
Paragraph 7,  


3. Testing of Subgrade:  Prior to placement of the planting soil profile, perc test the 
subgrade as described in this Section. Coordinate the testing of the subgrade with the 
Sitework Contractor before the planting soil is place 


D. Test Reports: Submit certified reports for tests as described in this Section. 


1. Tests shall be conducted in accordance UMass Soil and Plant Tissue Testing Lab; Tests 
include the following:  


a. Test for soil Organic Matter by loss of weight on ignition, as described in 
Northeastern Regional Publication No. 493, p. 59.  


b. Test for soil CEC by exchangeable acidity method as described in Northeastern 
Regional Publication No. 493, p. 6  


c. Test for soil Soluble Salts shall be by the 1:2 (v:v) soil:water Extract Method as 
described in Northeastern Regional Publication No. 493, p. 7  


d. Test for Buffer pH by the SMP method as described in Northeastern Regional 
Publication No. 49 


e. Tests for pH shall be conducted on a 1:1 soil to distilled water ratio. 


2. Certified reports on analyses from producers of composted organic materials are 
required, particularly when sources are change Analyses will include all tests for criteria 
specified herein. 


3. Density Tests:  ASTM D1556 Density of soil and rock in place using Sand Cone Method". 
ASTM D698 Test Method for Laboratory Compaction Characteristics of Soil Using 
Standard Effort. 


a. In-place density tests shall be carried out at a rate of one test per 2,000 square 
feet for each type of material place 


E. Samples: Prior to ordering soil mix components, submit 1 gallon samples to Testing Laboratory 
for approval. 


1. Submittals of Planting Soil Base Components: 


a. Base Loam 
b. Compost 
c. Sand  


F. Soil Test Reports: Submit reports for planting soil base components above for approval. Only 
after approval of components, submit reports for soil blend mixes for approval. All reports must 
be from recent analyses, less than 90 days old and represent materials that are available for 
delivery to the site. 







MIT STANDARD SPECIFICATIONS Issued 2022 


MIT PLANTING SOILS  329115 - 5 


G. Submit reports for each of the above samples as described in Paragraph 7: Submit sample from 
each proposed source for testing and approval. Deliver samples to the testing laboratory and 
pay costs. Send report directly to the Owner.  


H. Sources for Sand and Compost: Submit information identifying sources for all soil components 
and the firm responsible for mixing and delivery of planting soil mix. 


1. Testing Laboratory and Owner shall have the right to reject any soil supplier. 
2. Submit supplier name, address, telephone and fax numbers and contact name. 
3. Submit certification that accepted supplier is able to provide sufficient quantities of 


materials for the entire project. 


1.6 EXAMINATION OF CONDITIONS 


A. All areas of the existing site where topsoil is to be sampled for testing shall be inspected by the 
Contractor before starting work and any issues that might inhibit or prevent the sampling 
operation shall be reported to the Owner prior to beginning this work. 


B. The Contractor and any sub-Contractor responsible for the execution of the Work of this Section 
shall review and confirm in writing that the subgrade soil elevations have been brought to the 
proper subgrade elevations prior to proceeding with the spreading of planting soil. 


C. Carefully review the requirements of this Section to understand the requirements of percolation 
testing, compaction, slope and absence of debris of the subgrade prior to spreading planting 
soil. 


1.7 DELIVERY, STORAGE AND HANDLING 


A. Material shall not be handled, hauled, placed, spread or compacted when it is wet as after a 
heavy rainfall or is frozen. Soil shall be handled only when the moisture content is less than at 
field capacity. Testing Laboratory and the Owner shall be consulted to determine if the soil is 
too wet to handle. 


B. Store and handle packaged materials in strict compliance with manufacturer’s instructions and 
recommendations. Protect all materials from weather, damage, injury and theft. 


C. Sequence deliveries to avoid delay. Deliver materials only after preparations for placement of 
planting soil have been complete 


D. Prohibit vehicular and pedestrian traffic on or around stockpiled planting soil. 


E. Protection of Planting Soil on-site: All planting soil delivered or stockpiled on the site shall be 
protected from erosion at all times. Materials shall be spread immediately. Otherwise, materials 
that sit on site for more than 24 hours shall be covered with tarpaulin or other soil erosion 
system acceptable to the Owner and surrounded by silt fence. 


1.8 PROJECT/SITE CONDITIONS 


A. Soil Moisture Content 


1. Contractor shall not move, blend or grade soil when moisture content is so great that 
excessive compaction will occur, nor when it is so dry that dust will form in the air or that 
clods will not break readily, nor when it is frozen. Apply water, if necessary, or allow to 
dry to bring soil moisture between 60% of optimum moisture content as determined by 
ASTM D698 for compaction, grading and plantings. 
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2. Field Soil Moisture Test 


a. Form soil in palm of hand, if soil retains shape and crumbles upon touching, the 
soil may be worked. 


b. If the soil will not retain shape it is too dry and should not be worked.  
c. If the soil retains shape and will not crumble, it is too wet and should not be worked 
d. If the soil glistens or free water is observed when the sample is patted in the palm 


of hand the soil is too wet and should not be worked. 


PART 2 - PRODUCTS 


2.1 PLANTING SOIL COMPONENTS 


A. Base Loam 1: 


1. Shall be stockpiled topsoil stripped from the site as required for mixing with Sand and 
Compost to produce the Planting Soil Mixes specified herein. If Base Loam 1 does not 
meet the grain size distribution, organic content, pH or chemical analysis for loam borrow 
specified below, is found to be contaminated with subsoil during stripping or storage, or 
quantities are not sufficient to complete the work of this Section, the Contractor shall 
supply Base Loam 2 from off-site sources.  


B. Base Loam 2: 


1. Shall be loam borrow, a "sandy loam" determined by mechanical analysis (ASTM D 422) 
and based on the "USDA Classification System". It shall be of uniform composition, 
without admixture of subsoil. All loam borrow shall be mechanically screened and free of 
subsoil, stones 1 in. or larger diameter, earth clods, sticks, stumps, clay lumps, roots or 
other objectionable, extraneous matter or debris. Base Loam 2 shall also be free of 
extraneous materials harmful to plant growth; free of obnoxious weeds and invasive 
plants; not infested with nematodes; grubs; or other pests. Base Loam shall not be 
delivered or used for planting while in a frozen or muddy condition. Base Loam 2 for 
mixing shall conform to the following grain size distribution for material passing the #10 
sieve: 


 
US Sieve Size Number Percent Passing 


 Maximum Minimum 
10 -- 100 
18 85 100 
35 70 95 
60 50 85 


140 36 53 
270 32 42 


0.002 mm 3 6 
 


2. The ratio of the particle size for 80% passing (D80) to the particle size for 30% passing 
(D30) shall be 8 or less (D80/D30 < 8).  


3. Maximum size shall be one-inch largest dimension. The maximum retained on the #10 
sieve shall be 20% by weight of the total sample. Tests shall be by combined hydrometer 
and wet sieving in compliance with ASTM D422 after destruction of organic matter by 
ignition.  


4. The organic content shall be between 0 and 8.0 percent by weight.  
5. pH shall be between 5.0 and 6.0. 
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6. Chemical analysis shall be undertaken for Phosphorus, Potassium, Calcium Magnesium, 
Aluminum, Iron, Manganese, Lead, Cation Exchange Capacity, Soluble Salts, acidity 
(pH) and buffer pH in accordance with MIT Standard Specification Section 312322, MIT 
IMPORTED FILL CRITERIA AND MANAGEMENT. 


C. Sand 


1. Sand for Planting Soil Mixes shall be uniformly graded medium to coarse sand consisting 
of clean, inert, rounded to sub-angular grains of quartz or other durable rock free from 
loam or clay, surface coatings and deleterious materials with the following gradation. 


 
US Sieve Size Number Percent Passing 


 Maximum Minimum 
10 100 -- 
18 60 80 
35 25 45 
60 8 20 


140 0 8 
270 0 3 


0.002 mm 0 0.5 
 


2. Maximum size shall be one-inch largest dimension. The maximum retained on the #10 
sieve shall be 20% by weight of the total sample.  


3. The ratio of the particle size for 70% passing (D70) to the particle size for 20% passing 
(D20) shall be 8 or less (D70/D20 <8). Tests shall be by combined hydrometer and wet 
sieving in compliance with ASTM D42   


4. pH shall be less than 7.5. 


D. Compost 


1. Organic Matter for amending planting soil mixes shall be a stable, humus-like material 
produced from the aerobic decomposition and curing of Leaf Yard Waste Compost, 
composted for a minimum of one year (12 months). Compost shall be free of debris such 
as plastics, metal, concrete or other debris. Compost shall be free of stones larger than 
1/2", larger branches and roots, and wood chips over 1" in length or diameter. The 
compost shall be a dark brown to black color and be capable of supporting plant growth 
with appropriate management practices in conjunction with amendments as applicable, 
with no visible free water or dust, with no unpleasant odor, and meeting criteria of UMass 
Soil and Plant Tissue Testing Lab. 


a. Organic Content shall be at least 20 percent (dry weight). One hundred percent of 
the material shall pass a 3/8-inch (or smaller) screen. 


b. The compost shall be screened to 1/2 inch maximum particle size and shall 
contain not more that 3 percent material finer that 0.002 mm as determined by 
hydrometer test on ashed material. 


c. Nutrient content shall be determined by the UMass Soil and Plant Tissue Testing 
Lab and utilized to evaluate soil required amendments for the mixed soils. 


2.2 PLANTING SOIL MIXES - GENERAL 


A. Uniformly mix ingredients by windrowing/tilling on an approved hard surface are Organic matter 
shall be maintained moist, not wet, during mixing. Amendments shall not be added unless 
directed by a Testing Laboratory to extent and quantity of amendments require Percentages of 
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components, unless otherwise noted, will be established upon completion of individual test 
results for components of the various mixes. 


B. After component percentages are determined by the Testing Laboratory, each planting soil mix 
shall be tested for physical and chemical analysis as specified in Paragraph 7 of this Section.  


2.3 TREE, SHRUB, GROUND COVER AND PERENNIAL PLANTING BED SOIL 


A. Tree, Shrub, Ground Cover and Perennial Planting Bed Soil 


1. Tree, Shrub, Ground Cover and Perennial Planting Bed Soil shall consist of a blend of 
approximately equal parts by volume of Sand, Base Loam and Compost (1S:1L:1C). 
Blending of the components shall be carried out with earth moving equipment prior to 
placement. The components shall be blended to create a uniform mixture with an organic 
content between 5.0 and 10.0 percent by weight and pH range as recommended by 
UMass Soil and Plant Tissue Testing Lab for types of plant material propose  


2. Final mix shall conform to the following gradation requirements for material passing a 
Number 10 sieve. 


 
US Sieve Size Number Percent Passing 


 Maximum Minimum 
10 100 -- 
18 85 95 
35 60 85 
60 42 65 


140 21 44 
270 18 24 


0.002 mm 2 4 
 


3. Maximum size shall be one half-inch largest dimension. The maximum retained on the 
#10 sieve shall be 10% by weight of the total sample.  


4. The ratio of the particle size for 80% passing (D80) to the particle size for 30% passing 
(D30) shall be 6 or less (D80/D30 <6).  


2.4 HIGH USE LAWN PLANTING SOIL 


A. High Use Lawn Planting Medium: 


1. Base Loam, Sand and Compost, each as specified above, shall be combined in an 
approximate mix ratio of two parts by volume Sand to one part by volume Base Loam to 
one and one half parts by volume Compost (2S:1L:5C) to create a uniform blend which 
meets the following requirements. 


2. Gradation for Material Passing the Number 10 Sieve: 
 


US Sieve Size Number Percent Passing 
 Maximum Minimum 


10 100 100 
18 70 90 
35 45 72 
60 26 40 


140 14 20 
270 10 13 


0.002 mm 2 4 
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3. Maximum size shall be one-inch largest dimension. The maximum retained on the #10 
sieve shall be 20% by weight of the total sample. 


4. Ratio of the particle size for 70% passing (D70) to the particle size for 20% passing (D20) 
shall be 2 or less (D70/D20 <2).  


5. Organic content shall be between 0 and 6.0 percent by weight. 
6. pH shall be between 6.2 and 6.8 


2.5 SAND-BASED STRUCTURAL PLANTING SOIL  


A. Sand-Based Structural Soil Planting Medium: 


1. Base Loam, Sand and Compost, each as specified above, shall be combined in an 
approximate mix ratio of four parts by volume Sand to one part by volume Imported Base 
Loam to one and one half part by volume Compost (4S:1L:5C) to create a uniform blend 
which meets the following requirements. 


2. Gradation for Material Passing the Number 10 Sieve: 
 


US Sieve Size Number Percent Passing 
 Maximum Minimum 


10 100 -- 
18 68 90 
35 38 63 
60 18 39 


140 9 18 
270 8 10 


0.002 mm 1 2 
 


3. Maximum size shall be one-inch largest dimension. The maximum retained on the #10 
sieve shall be 15% by weight of the total sample. 


4. Ratio of the particle size for 70% passing (D70) to the particle size for 20% passing (D20) 
shall be 2 or less. (D70/D20 <2) 


5. Saturated hydraulic conductivity of the mix: not less than 6 inches per hour, according to 
ASTM D5856-95 (2000) when compacted to a minimum of 92% Standard Proctor, ASTM 
698. 


6. Organic content: between 5 and 5 percent by weight. 
7. The pH shall be between 6.0 and 6.5. 
8. When conducting horticultural testing described above, conduct Standard Proctor Test 


ASTM 698 to obtain maximum dry density and optimum moisture content values. 


2.6 SOD FARM GROWING MEDIUM 


A. Sod Farm Growing Medium: 


1. Soil in which sod was grown shall be USDA classified as sand and shall conform to the 
following grain size distribution for material passing the #10 sieve: 


 
US Sieve Size Number Percent Passing 


 Maximum Minimum 
10 100 -- 
18 85 100 
35 60 85 
60 25 40 


140 6 26 
270 4 18 
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0.002 mm 2 5 
 


2. The maximum particle size shall be 1/2 inch.  
3. The maximum retained on the #10 sieve shall be 10% by weight of the total sample. 


Tests shall be by combined hydrometer and wet sieving in compliance with ASTM D42  


2.7 BIOINFILTRATION PLANTING SOIL   


A. Bioinfiltration Planting Soil 


1. Base Loam, Sand and Compost, each as specified above, shall be combined in an 
approximate mix ratio of two parts by volume Sand to one part by volume Base Loam to 
one half part by volume Compost (2S:1L:0.5C) to create a uniform blend which meets the 
following requirements. 


2. Gradation for Material Passing the Number 10 Sieve: 
 


US Sieve Size Number Percent Passing 
 Maximum Minimum 


10 100  
18 70 90 
35 42 75 
60 24 40 


140 13 20 
270 9 12 


0.002 mm 2 4 
 


3. Maximum size shall be one-inch largest dimension. The maximum retained on the #10 
sieve shall be 15% by weight of the total sample. 


4. Ratio of the particle size for 70% passing (D70) to the particle size for 20% passing (D20) 
shall be 5.0 or less (D70/D20 <5.0  


5. Organic content shall be between 0 and 0 percent by weight. 


B. Bioinfiltration Subsoil 


1. Bioinfiltration Subsoil shall be placed in profiles where Bioinfiltration Planting Soil exceed 
twelve inches. 


2. Bioinfiltration Subsoil shall meet the same gradation as Bioinfiltration Planting Soil. 
Compost shall be reduced in the blend to manufacture a soil containing an organic 
content from 0 to 0 percent by weight. 


2.8 PRE-PLANT FERTILIZER 


A. Complete, fertilizer made from all-natural ingredients complying with State and Federal fertilizer 
laws. Fertilizer shall contain the following available plant food by weight, unless soils test 
indicate a need for different composition: 


1. Deciduous Trees and Shrubs:  Nitrogen:  2%. Phosphorous:  3%. Potash:  3% 
2. Evergreen Trees and Shrubs:  Nitrogen:  2%. Phosphorous:  3%. Potash:  3% 


B. Fertilizer: Pro Start 2-3-3 manufactured by North Country Organics, Bradford, Vermont 05033, 
ph# 80224277. 
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C. Fertilizer to be delivered in original unopened standard size bags showing weight, analysis 
ingredients and manufacturer’s name. 


2.9 SOIL AMENDMENTS 


A. Follow soil test report recommendations for soil additives for planting soils. 


B. Superphosphate shall be composed of finely ground phosphate rock as commonly used for 
agricultural purposes, and containing not less than 20% available phosphoric acid. The 
superphosphate shall be delivered to the site in the original unopened containers, each bearing 
the manufacturer's guaranteed analysis. Any superphosphate which becomes caked or 
otherwise damaged making it unsuitable for use, will be rejected. 


C. Limestone shall be an approved agricultural limestone containing no less than 50% of total 
carbonates, and 25% total magnesium with a neutralizing value of at least 100%. The material 
shall be ground to such a fineness that 40% will pass through a No. 100 U.S. Standard Sieve, 
and 98% will pass through a No. 20 U.S. Standard Sieve. The lime shall be uniform in 
composition, dry and free flowing, and shall be delivered to the site in the original unopened 
containers, each bearing the manufacturer's guaranteed analysis. Any lime which becomes 
caked or otherwise damaged making it unsuitable for use, will be rejected. 


D. Commercial fertilizer shall be a product complying with the State and United States fertilizer 
laws. Deliver fertilizer to the site in the original unopened containers bearing the manufacturer's 
certificate of compliance covering analysis and which shall be furnished to the Owner. Fertilizer 
shall contain not less than the percentages of weight of ingredients as recommended by the soil 
analysis. 


1. Fertilizer for planting shall be formulated for top-dressing, soil surface application to 
plants. Fertilizer shall be designed and certified by the manufacturer to provide controlled 
release of fertilizer continuously for not less than 9 months. One hundred percent of the 
nitrogen content shall be derived from organic materials. Nitrogen source shall be coated 
to ensure slow release. Fertilizer percentages of weight of ingredients shall be as 
recommended by the soil testing and analysis specified, performed, and paid for under 
this Section. 


E. Aluminum Sulfate:  Commercial grade, unadulterated. 


2.10 WATER 


A. Water: furnished by Owner, unless otherwise specified, and suitable for irrigation and free from 
ingredients harmful to plant life. Hose and other watering equipment furnished by Contractor. 


PART 3 - EXECUTION 


3.1 PRE-INSTALLATION EXAMINATION AND PREPARATION 


A. Refer to Section 015640, MIT TEMPORARY TREE AND SOIL PROTECTION. 


B. Coordinate activities with other project contractors so that there is no soil disturbance from 
traffic or other construction activities subsequent to placement. 


C. Pre-Installation Examination Required: The Contractor shall examine previous work, related 
work, and conditions under which this work is to be performed and shall notify Owner in writing 
of all deficiencies and conditions detrimental to the proper completion of this work. Beginning 
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work means Contractor accepts substrates, previous work, and conditions. The Contractor shall 
not place any planting soil until all work in adjacent areas is complete and approved by the 
Owner. 


D. Examination of Subgrade: The subgrade shall be examined by the Contractor prior to the start 
of soil placement and planting. Any deficiencies shall be noted and related to the Landscape 
Architect in writing prior to acceptance of the subgrade by the Landscape Contractor. 
Deficiencies include, but shall not be limited to the following: 


1. Prepared subgrade must infiltrate water at the rate of at least two inches per hour. 
2. Construction debris present within the planting areas. 
3. The subgrade is at incorrect depths for installing the designed soil profile and drainage 


layer. 
4. Incomplete irrigation and/or subsurface drainage installation. 
5. 5.Incomplete lighting and exterior electrical installation. 
6. 6.Conflict with underground utilities. 
7. 7.Subgrade contaminated with oils, compressible material, silt or clay 


E. Do not proceed with Subgrade Preparations or placement of Lawn Soil, until all utility work in 
the area has been installed. 


1. The Contractor shall identify the locations of underground utilities prior to proceeding with 
soil work and shall protect all utilities from damage 


3.2 EXCAVATION AND REMOVAL 


A. Portions of the project site may require removal and replacement of existing soils to 
accommodate the new soil profile. Other portions of the project site will require in situ de-
compaction and amendment of soils. 


B. Some of the stripped topsoil shall be re-used on the project site, as determined by soil testing, 
and after approval by the Owner and Testing Laboratory. 


C. No off-campus removal or transport of soils without written permission from Owner (MIT EH&S). 


3.3 MIXING OF PLANTING SOIL MIXES 


A. Soil blends shall be produced with equipment that blends together each component in a 
thorough and uniform manner. This may be accomplished by a minimum of three handling 
events on a hard surfaced area with earth moving equipment or by alternately passing soil 
components through a screener. 


B. Base components and Soil Mix stockpiles should be protected from wind and rain and shall not 
be permitted to be stored in standing water. 


3.4 SUBGRADE PREPARATION, INSPECTION AND PERCOLATION TESTING 


A. After subgrade levels have been reached, the Architect or Soil Scientist shall observe de-
compaction and preparation of the subgrade according to this Section and inspect soil 
conditions to evaluate subsurface drainage conditions. 


B. Coordinate the following scarification work to eliminate subgrade compaction and improve 
drainage conditions when located in lawn areas outside of Critical Root Zones.  


1. Heavy Site Subgrade Compaction Mitigation: 
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a. Heavily compacted subgrade areas such as, but not limited to, temporary parking 
areas, material stockpile areas, temporary roadways, construction areas and areas 
around structures and other similar areas. 


b. Prior to establishing the final subgrade, these areas shall be dug up or ripped to a 
depth of (18) inches to break up the soil hard pan, then re-compacted with two 
passes of the tracks of a wide track bulldozer size D-6 or smaller, or other 
approved equipment. Vibratory compaction of subgrade in planted areas is 
prohibited. 


2. General Site Subgrade Preparation for Lawn Soil and Planted Areas: 


a. Subgrade preparation shall be conducted after subgrade elevations have been 
established and approved and all utility and other construction activities have 
conclude  


b. The entire subgrade shall be loosened to a minimum depth of 8-inches using the 
teeth of an excavator or other suitable equipment in a coarse manner. The object 
is to shatter the subsoil and relieve over-compaction. 


c. The subgrade shall then re-compacted with two passes of the tracks of a wide 
track bulldozer size D-6 or smaller, or other approved equipment. Vibratory 
compaction of subgrade in planted areas is prohibited. 


C. After Subgrade has been prepared as described above, it shall be recompressed by using the 
tracks of a wide-tracked bulldozer, multiple passes of a skid steer loader, or the curled bucket of 
an excavator. Verify the subgrade passes water at or greater than the minimum requirement. 


D. Remove all stones or debris greater than 6” in any dimension from the subgrade prior to placing 
any Lawn or Planting Soils. 


E. After the subgrade has been prepared, Percolation Tests shall be performed according to the 
following test procedures. 


1. Utilize perforated canisters or buckets seven to ten inches in diameter and a minimum of 
six inches high.  


2. A test hole shall be hand dug at the soil horizon to be tested approximately one-inch 
larger than the diameter of the test canister and approximately six inches deep. The sides 
of the test hole shall not be smoothed.  


3. Place one-half inch of clean coarse sand in the bottom of the hole and place the canister 
firmly into the hole. The space around the canister shall then be filled with coarse san  
Tamp the coarse sand to firmly fill any void space around the test canister.  


4. Fill the canister with water to the soil horizon level and allow to drain until approximately 
one inch of water remains, or a minimum of 1 hour. 


5. Refill the canister to the soil horizon level. After the water level drops approximately one 
inch, start the test. Record time versus water level as the water level drops. The 
percolation rate is the length of time for the water level to drop per inch. The field scientist 
shall record the rate of percolation for a minimum of two hours or until the water level has 
dropped a minimum of three inches after the start of measurements. 


6. Prepared subgrade shall infiltrate water at a minimum rate of two-inches per hour. If 
subgrade fails to pass water at the minimum rate, notify Architect and soil scientist. 
Addition subgrade preparation may be required 


3.5 5PREPARATION OF TREE PITS  


A. After tree planting pits have been excavated to the dimensions shown on the plans, the entire 
bottom area of the pit shall be loosened to a minimum depth of two feet utilizing the bucket of a 
backhoe or equivalent equipment. The entire loosened area shall then be compressed firmly 
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with the bucket of the backhoe. The central portion of the pit, beneath the rootball, shall be 
compressed adequately to support the rootball and prevent settlement. 


3.6 PLACEMENT OF PLANTING SOIL IN PLANTING BEDS 


A. Planting Bed Medium shall be spread in lifts not greater than twelve inches and compacted to a 
density between 82 and 86 percent Standard Proctor Maximum Dry Density. The surface area 
of each lift, including the subgrade after it has been compressed by a backhoe, shall be 
scarified by raking prior to placing the next lift. 


B. Place and spread planting medium to a depth greater than required such that after settlement, 
finished grade conforming to the lines, grades and elevations shown on the Drawings. Ensure 
proper drainage in an uninterrupted pattern free of hollows and pockets.  


C. Remove stiff clods, lumps, brush, roots, stumps, litter and other foreign material and stones 
over one inch in diameter and dispose of legally off site. 


3.7 PLACEMENT OF PLANTING SOILS IN High Use LAWN AREAS  


A. Lawn Root Zone Medium shall be spread over the area and shall be compressed with a 
minimum of two perpendicular passes of the tracks of a bulldozer size Caterpillar D-4 or D-5 or 
equivalent to a density of 86 to 88% Standard Proctor maximum dry density. No vibratory 
compaction of the subgrade or the planting medium shall take place. No rubber-tired equipment 
or heavy equipment except for a small bulldozer shall pass over soils after they have been 
loosened or planting medium spread.  If the Contractor plans to utilize such areas for any use of 
heavy equipment, this work should be carried out prior to beginning the process of loosening 
soils 


B. Place and spread planting mixture and soil to a depth greater than required such that after 
settlement, finished grade conforming to the lines, grades and elevations shown on the 
Drawings. Ensure proper drainage in an uninterrupted pattern free of hollows and pockets.  


C. Remove stiff clods, lumps, brush, roots, stumps, litter and other foreign material and stones 
over one inch in diameter and dispose of legally off site. 


3.8 PLACEMENT OF BIOINFILTRATION PLANTING MEDIUM 


A. Bioinfiltration Planting Medium shall be spread in lifts not greater than twelve inches and 
compacted to a density between 84 and 86 percent Standard Proctor Maximum Dry Density. 
The surface area of each lift, including the subgrade after it has been compressed by a 
backhoe, shall be scarified by raking prior to placing the next lift. 


B. Place and spread planting medium to a depth greater than required such that after settlement, 
finished grade conforming to the lines, grades and elevations shown on the Drawings. Ensure 
proper drainage in an uninterrupted pattern free of hollows and pockets.  


C. Remove stiff clods, lumps, brush, roots, stumps, litter and other foreign material and stones 
over one inch in diameter and dispose of legally off site. 


3.9 PLACEMENT OF STRUCTURAL SOIL  


A. Sand-Based Structural Planting Medium shall be spread in lifts not greater than eight inches 
and compacted with a minimum of three passes of vibratory compaction equipment to a density 
between 92 and 96 percent Standard Proctor Maximum Dry Density. Sand-Based Structural 
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Planting Medium shall be placed to a minimum depth of two feet within the areas shown on the 
Drawings, except as otherwise indicated 


1. Density testing for Sand Based Structural Soil must be by ASTM D6938-10 Nuclear 
Methods, after ASTM D698 Test Method for Laboratory Compaction Characteristics of 
Soil Using Standard Effort. Density testing shall be conducted at a minimum of one test 
for each plant bed for each lift. Independent testing agency must be on-site to conduct 
soil moisture and density tests during installation of Sand Based Structural Soil. 


B. A minimum of eight inches of 3/4 inch crushed stone shall be placed over the Sand-Based 
Structural Planting Medium in sidewalk areas and a minimum of twelve inches shall be placed in 
vehicular areas to provide support for the overlying surface. Perforated pipes shall be placed 
within the crushed stone and connected to open air conditions to provide aeration within the 
stone per Drawings. 


3.10 FINE GRADING 


A. Grade Stakes: Sufficient grade stakes shall be set for checking the finished grades.  Stakes 
must be set in the bottom of swales and at the top of slopes. Deviation from indicated elevations 
that are greater than one-tenth of a foot shall not be permitted. Connect contours and spot 
elevations with an even slope. Finish grades shall be smooth and continuous with no abrupt 
changes at the top or bottom of slopes. 


B. Unless off-site pre-blended planting soil is used, soil additives shall be spread and thoroughly 
incorporated into the layer of planting soil by harrowing or other methods reviewed by the 
Owner.  


1. Contractor shall add soil amendments as recommended by the soil analysis and retest 
planting soil after amendments are completed. 


C. Pre-blended planting soil shall be sampled and tested as specified. 


D. Soil Compaction: 


1. During the compaction process, all depressions caused by settlement or rolling shall be 
filled with additional planting soil and the surface shall be regraded and rolled until 
presenting a smooth and even finish corresponding to the required grades. 


2. Percolation Tests: Compact each lift sufficiently to reduce settling but not enough to 
prevent the movement of water and feeder roots through the soil. The planting soil in 
each lift should feel firm to the foot in all areas and make only slight heel prints. At 
completion of the planting soil installation, the soil should offer a firm, even resistance 
when a soil sampling tube is inserted from lift to lift. After the placement of each lift, 
perform percolation tests to determine if the planting soil has been over compacted. 
Perform the following percolation test procedure: 


a. Dig a hole in the installed planting soil that is a minimum of 4 inches in diameter. 
Holes in 6-inch lift in turf areas shall be 4 inches deep. Holes in 12-inch lifts in plant 
beds shall be 8 inches deep. Do not penetrate through the lift being teste 


b. Fill the hole with water and let it drain completely. Immediately refill the hole with 
water and measure the rate of fall in the water level. 


c. In the event that the water drains at a rate less than one inch per hour, till the 
planting soil to a depth required to break the over compaction. 


d. Perform a minimum of one soil percolation test per 10,000 square feet area of turf 
area and 2,500 square feet of tree and shrub planting are 
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3. Contractor shall install planting soil in successive horizontal lifts no thicker than 6 inches 
in turf areas and 12 inches in plant bed areas to the desired compaction as described in 
this Section. Contractor shall install the planting soil at a higher level to anticipate any 
reduction of planting soil volume due to settling, erosion, decomposition, and other similar 
processes during the warranty period. Contractor shall ensure that the full 6 inches of 
planting soil are obtained by digging holes in the planting soil at the same frequency as 
for compaction testing. 


4. Movement of equipment: Select equipment and otherwise phase the installation of the 
planting soil to ensure that wheeled equipment does not travel over subgrade or already 
installed planting soil. Movement of tracked equipment over said soils will be reviewed 
and considered for approval by the Owner. If it is determined by the Owner that wheeled 
equipment must travel over already installed soil, provide a written description of 
sequencing of work that ensures that compacted soil is loosened and un-compacted as 
the work progresses or place a one-inch thick steel plate over the length and width of any 
travel way to cover planting soil to protect it from compaction. 


E. Disturbance outside of limit of work:  Disturbed areas outside the limit of work and outside CRZ 
shall be graded smooth and spread with a minimum of six (6) inches of planting soil to the 
finished grade. 


F. Stockpiles:  Upon written approval by the Owner, Contractor shall remove all excess, unused 
existing on-site topsoil from the site and dispose of it in a legal manner. 


3.11 LAWN SOILS AT CRITICAL ROOT ZONES 


A. The Contractor shall engage a board certified master arborist with a minimum of 5 years of 
experience, including experience with supersonic air tools such as the “Airspade” for the project. 
All excavation, and backfilling within Critical Root Zones shall be by approved equipment by the 
arborist or under the supervision of the arborist. 


1. Air Spading is a state of the art excavating tool that uses high volumes of compressed air 
to remove and break up soil without damaging roots. Air spading allows the contractor to 
amend lawn and planting soils within Critical Root Zones with minimal disruption to the 
root structure. 


2. Delineate the areas of soil disturbance within the Critical Root Zones. The Contractor’s 
arborist is to perform subsurface root exploration and evaluate root distribution in the 
area of the disturbance. 


3. As a guideline, the minimum tree protection zone is the distance from trunk of tree is 
established by taking the tree’s diameter at breast height in inches, and converting it to 
feet. (For example, 12” caliper tree translates into a 12’ offset from the edge of the truck 
to the final cut line.)  Site constraints may dictate that final cut line is closer to the trunk 
than guidelines will allow. Do not perform subsurface exploration near the trunk or within 
the drip line without the presence of the University arborist. 


4. Arborist to incorporate 3-inches of sand the existing soil at Critical Root Zones to a depth 
of six inches using air spade equipment. The Contractor and the arborist will minimize 
exposure of tree root systems during the exploration and construction activities. 


5. When root systems are potentially exposed for extended time periods of greater than one 
work day/8 hours, and during or between periods of excavation/construction activity, lay 
burlap over exposed roots, support edge of excavation and mulch to a depth approved by 
arborist. Saturate burlap and mulch with water and maintain the burlap in a damp 
condition during daylight hours as to not allow roots to dry out. 


6. If necessary to achieve finish grades, approved high use lawn soil shall be hand placed in 
Critical Root Zones. The placed soil should be compacted by manual or foot tamping as 
necessary. No track or wheeled equipment shall be permitted to traverse the tree 
protection areas. 
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3.12 PROTECTION 


A. The Contractor shall protect landscape work and materials from damage due to landscape 
operations, operations by other Contractors or trespassers. Maintain protection during 
installation until acceptance. Treat, repair or replace damaged Lawn Soil installation work 
immediately. 


B. Provide all means necessary, including fences, to protect all soil areas from compaction and 
contamination by trash, dust, debris, and any toxic material harmful to plants or humans after 
placement. Any area that becomes compacted, shall be de-compacted and tilled to the extent 
determined by the soil scientist and recompressed to the density ranges specified.  Any uneven 
or settled areas shall be filled, re-graded and re-compacted to meet the requirements of this 
Specification. Soil that becomes contaminated shall be removed and replaced with specified soil 
material. 


C. Phase the installation of the High Use Lawn Soil such that equipment does not have to travel 
over already installed soil. Use of haul roads is acceptable provided that the haul road is 
completely re-worked to meet the requirements of this Specification. 


D. Apply filter fabric covering and planking or other engineering controls over soil to minimize 
compaction and collect dust and debris in any area where the Contractor must work after the 
installation of High Use Lawn Soil. 


E. Till compacted High Use Lawn Soil and replace High Use Lawn Soil that has become over 
compacted or contaminated as determined by the Soil Scientist or Architect. Non-Compliant 
High Use Lawn Soil shall be tilled or replaced by the Contractor at no expense to the Owner. 


3.13 CLEAN-UP 


A. During installation, keep pavements clean and work area in an orderly condition.  


B. Keep the site free of trash and debris at all times. Immediately dispose of wrappings or waste 
materials associated with products necessary for the completion of the work. 


C. All trash and debris shall be kept in a central collection container. Do not bury trash and debris 
in back-fill. 


D. Once installation is complete, remove any excess soil from pavements or embedded in fixtures. 


3.14 COORDINATION AND EXCESS MATERIALS 


A. Coordinate activities with other project contractors so that there is no soil disturbance from 
traffic or other construction activities subsequent to placement. 


B. Excess Planting Soil Mixtures and Materials: Remove the excess planting soil mixture and 
materials from the site at no additional cost to the Owner unless otherwise requested 


3.15 ACCEPTANCE 


A. Confirm that the final grade of planting soil is at the proper finish grade elevations.  


END OF SECTION  
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1.  MISSION STATEMENT 


The design of utility systems and the equipment specified for utilities should allow for 
maintenance with the priority on public safety. The equipment life should exceed 40 years with 
consideration of longer life evaluated against initial capital cost where equipment has not been 
standardized. 


Products are standardized for maintainability and overall system reliability. New products may be 
considered for added longevity and future availability. 


MIT promotes creative solutions to design challenges balanced by the constant emphasis on 
reducing requirements for maintenance of equipment while increasing energy savings. 


2.  COMMON UTILITIES DESIGN ISSUES 


2.1 Demolition Plan 


Prepare and implement a demolition plan to safeguard the health and safety of workers at the job 
site and the general public. Conduct a survey to identify all potential hazards and communicate 
such matters to MIT’s Utility Group and Environment, Health and Safety Department. Comply 
with OSHA standard 29 CFR 1926.850(a) for demolition.  


2.2  Coordination 


Coordinate design work with existing services and the work of other disciplines. Locate all utility 
services and determine the necessity to maintain them during renovation work. Utilize test pit 
data and select test pit locations to identify potential interference locations with existing systems. 


Coordinate the Construction Documents to ensure that new work does not conflict with ducts, 
structure, lighting systems, architectural finishes and other work. Verify ceiling heights and pipe 
locations including low points of pitched piping. 


In general, the Utility is considered to begin at the first isolation valve inside the building and 
continues to the City or Eversource connection in the public way. 


When conducting subsurface utility drilling for any MIT project, all contractors shall use these 
steps as a guideline: 


1. Identify boring locations based on Subsurface Utility Engineering plans. 
2. All parties (Civil Engineer, Geotechnical Engineer, MIT) to review the drilling 


locations for proximity to surveyed utilities. (Drilling shall not commence until 
all parties have confirmed their review of the plans and acceptance of the 
locations.) 
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3. Mark locations in field and notify DigSafe. (Geotechnical engineer will take a 
photo of the marked location(s) and share with the team prior to mobilizing the 
drill rig.) 


4. After the Site is marked by Dig Safe and it’s member utilities; Geotechnical 
engineer will review the DigSafe surface markings in the field for consistency. 


5. If DigSafe identifies known utilities at the drill location then select new location 
based on the DigSafe markings. (New locations that are offset in the field based 
on utility markings OR based on refusal during pre-excavations) will be reviewed 
in accordance with Steps 1 through 4 above. Unless the boring offset is outside of 
the Dig Safe area, Dig Safe will not be contacted again. 


6. Pre-clear the drilling area with vacuum excavation to a depth of 10 feet to 
confirm there are no utilities present. 


7. Proceed with drilling after confirming with all parties (Civil Engineer, 
Geotechnical Engineer, MIT) that there are no known utilities present. 


2.3 General Design Requirements 


Plan view drawings are to be at a scale of 1” = 20’. 


Plan views, including existing utilities, are to be provided. 


Profile drawings, including existing drawings, shall be provided. 


Cross section drawings shall be provided at key locations for clarity. 


Technical specifications for all aspects of the construction shall be provided. 


Any utilities subject to traffic (including walkways with service vehicle traffic) shall be designed 
to H20 loading capability.  


Any utilities piping passing under a railroad track shall be installed in a steel casing. Work within 
the railroad right-of-way shall be subject to the control and requirements of Massachusetts 
Department of Transportation (Mass DOT). 


Specifications should include selection and design of supports, anchors, guides and thrust blocks. 
Where appropriate review options for expansion of piping system (i.e. expansion loops, 
expansion joints, configured Z- bends).  Design for underground utilities should take into 
consideration the soil and environment associated with the Cambridge area namely high water 
tables, and pH levels.  


2.4 Quality Control 


Develop and review field quality control process for contractor and third-party testing, cleaning, 
and initial chemical treatment for appropriate systems. 
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Specify products of acceptable manufacturers which have been in satisfactory use in similar 
service for three years. Use experienced installers. Instruct contractors to deliver handle, and store 
materials in accordance with manufacturer's instructions. 


2.5 Code Compliance 


Assure compliance with all governing codes and regulations, including all local building codes. 


All MIT projects must comply with the Land Disturbance Regulations adopted by the City of 
Cambridge Commissioner of Public Works. The Land Disturbance Regulations are intended to 
bring Cambridge into compliance with the Federal Clean Water Act in 40 CFR 122.34. 


Excavated soil is likely to be considered contaminated under Massachusetts Contingency Plan 
(MCP). 


2.6 Color Coding for Valve Box Covers 


Valve box covers should be color coded on the underside of the cover to indicate the system they 
service. Covers should be marked according to the following chart: 


UTILITY SERVICE COLOR MARKING 
Chilled Water Purple 


Domestic Water Green 
Medium Temperature Hot Water White 


Fire Protection Red 
Natural Gas Yellow 


Compressed Air Blue 
Steam Gray 


 


The color markings indicated in this chart attempt to emulate the ANSI/ASME A13.1 guidelines. 


Additionally valve box covers should be labeled to identify the type of service on the cover 
themselves.  Supply and return lines should end with an “S” and “R” respectively. See Detail M4 
for example. MIT FP valve covers can be supplied by MIT. 


UTILITY SERVICE VALVE COVER SHAPE DESIGNATION 
Chilled Water Round CHWS/CHWR 


Domestic Water Round DW 
Medium Temperature Hot 


Water 
Round MTHWS/MTHWR 


Fire Protection (MIT owned) Square MIT FP 
Natural Gas Square NG 


Steam Round STM 
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2.7 Maintenance Access 


Provide manholes and piping systems with space for adequate venting, draining, and 
maintenance. Valves and instruments must be located for ease of operation, accessibility, and 
readability. Provide for operation of isolation valves and bypass valves from street level using 
reach rods. 


2.8 Corrosion Protection 


Design should provide cathodic and corrosion protection. Corrosion protection should be 
provided both for the utilities themselves and for any supporting structures including concrete 
used in design for ductbanks and manholes and trench boxes. 


Provide a Cathodic Protection System for all direct buried steel piping systems and pipe with 
steel outer casings including chilled water lines, steel conduit for steam and condensate lines, 
condenser water lines, and steel natural gas lines. Steel lines with adequate outer protection 
(covering) may not require cathodic protection at the direction of the MIT Program Manager.  
Provide complete cathodic isolation kits for pipe flanges to meet MIT’s pressure service 
standards. 


Provide complete isolation kits for pipe flanges to provide cathodic isolation. 


Service Standards: Provide isolation kits appropriate for M.I.T. pressure standards: 


1. Steam Distribution Mains 300 lb. 
2. Condensate 150 lb. 
3. Chilled Water 150 lb. 
4. Condenser Water 150 lb. 


Isolation Kit Materials: Specify as follows; substitutions are not acceptable. One complete kit 
consists of the following: 


1. Bolt Sleeves:  1 per bolt, silicone rubber, fiberglass composite. 
2. Washers Type 1:  2 per bolt, Klingerite. 
3. Washers Type 2:  2 per bolt, cadmium plated steel. 
4. Gaskets:  1 per flange, Klingerite. 


 


Cathodic Corrosion Protection System for Underground Piping and Pipe Casings. 


Provide sacrificial anode type cathodic corrosion protection systems for all direct burial steel 
pipes with steel outer casings including, without limitation, chilled water lines, steel conduit for 
steam and condensate lines, and condenser water lines. 
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Designer Qualifications: The designer of the cathodic corrosion protection system must be a 
recognized firm specializing in this work and must assume responsibility for the performance and 
adequacy of the system. Shop drawings shall be submitted, stamped by a professional engineer in 
responsible charge of the system design. 


Complete System Required: Provide a complete system including, without limitation, anodes, 
wiring, test stations, installation instructions, and all other components and accessories needed for 
a fully functional system. 


System Design Parameters: Base design on 7 percent of pipe surface considered bare and not less 
than 2 milliAmps of current per square foot of bare surface. Use magnesium anodes and design 
for 20-year life span. 


Test Stations: Provide test stations along the pipe not over 500 feet apart. Terminate test leads at 
ground surface in cast iron housings encased in concrete or, if structures are nearby, house test 
leads in electrical conduit and terminate in waterproof junction boxes attached to the structure. 
Provide at least 18" of slack lead in the terminating box. 


 Below Grade Conditions: Prior to system installation, make an earth resistivity survey along the 
line of buried piping, taking at least five soil samples from representative locations. For each 
sample, deter- mine the chemical analysis, electrical resistivity, pH, percentage of water-soluble 
salts, chloride con- tent, and sulfate content. Employ specialists for this testing and provide 
detailed written reports with conclusions. 


 Electrical Isolation: Electrically isolate cathodic protected piping from other buried structures 
and from connected building piping systems with Cathodic Protection System -   Isolation Kits as 
described in this Guideline. 


 Connections to Piping: Make underground wiring connections by the cadwelding process. 


 Preconstruction Submittals: Provide complete schematic drawings of the entire proposed system 
and obtain approval from M.I.T. Project Manager prior to continuing work. Accurately show the 
layout of the system, the number of anodes, the location and number of test stations, details of test 
stations and wiring, installation details including details for cadwelding of wires to pipes. 


 Record Drawing Submittal: Before final acceptance and as a prerequisite to final payment, 
provide complete, accurate, dimensioned Record "as built" Drawings of the entire system 
showing the precise location of all anodes, test stations, and routes of connecting cables. Obtain 
approval of Record Drawings from M.I.T. Project Manager. 


 Backfilling: Test, check, and protect connections and wiring before backfilling. Backfill in a 
manner to prevent damage to system. (See Trench Detail C-1) 


Testing and Reporting: Provide complete and thorough testing of the installed system and provide 
additional anodes and alterations as needed to ensure proper performance. Provide detailed 
written test reports showing measured Performance Data for the system in sufficient detail to 
serve as basis for future system condition evaluation. 


Designer Certification: The Designer of the system shall provide on-site observation during 
installation of the anodes and test stations, shall report in writing any work not done in 
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conformance with the Design Documents. Upon completion of the system installation, the 
Designer shall provide a certified letter stating that the installation has been made properly, is in 
conformance with the Design Documents, and is performing to provide adequate piping 
protection. 


Warranty: Provide a comprehensive written warranty extending from one year from Date of 
System Acceptance by M.I.T., to guarantee the proper function of the entire system. Warranty 
shall provide all labor, materials, and costs for complete replacement of all failed and improperly 
performing work and components with new work and components, and shall provide for 
uncovering and recovering defective work and components 


2.9 Metering 


A. Scope of Work 
The MEP contract for the MIT building construction or renovation project shall furnish 
all labor, materials, transportation, equipment, accessories and services necessary for the 
installation of meters and field devices necessary for the real-time remote acquisition 
metering data acquisition system for MIT Utilities services to the building.  All shop 
drawings, equipment configuration sheets and installation drawings shall be approved by 
the MIT utilities metering team. 


B. Scope of Supply 
The MEP contract shall supply the following metering data acquisition system 
components: 


1. Static and Differential Pressure Transmitters 
2. Resistance Temperature Detectors, Temperature Transmitters 
3. Chilled Water Flow Meters 
4. Domestic Water Meters 
5. Steam Flow Meters 
6. Hot Water Flow Meters 
7. Electric Energy Meters 
8. Compressed Air Meters 
9. Building Ethernet Metering Data Acquisition Panel  
10. MIT Ethernet Jack & IP address 


C. Related Work Specified Elsewhere 
1. Electrical Work 
2. Mechanical Work 


D. Work by Others 
The following work shall be provided by the MIT Utilities Metering Team 


1. Approval of locations and manufacturers for meters, pressure and temperature 
taps and transmitters and data acquisition panels. 


2. Approval of shop drawings, equipment specifications, configuration parameters 
for multi-variable transmitter and sizing sheets for flow elements and installation 
details. 


3. Adjusting of transducer spacing and programming of process variable parameters 
for metering. 


4. Testing and commissioning of metering data acquisition points. 
E. Materials and Equipment 


Equipment and materials shall be delivered to the site and stored in original sealed 
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containers. The manufacturers listed in these specifications have been pre-selected to 
work with the design criteria for metering and remote data acquisition system. No 
substitutions will be accepted. 


F. Submittals 
A set of equipment shop drawing data including but not limited to the following, shall be 
submitted to the Utilities Metering Team for approval: 


1. Shop drawings 
2. Manufacture’s model and catalog data and equipment cuts 
3. Configuration sheets for metering system components 
4. Piping drawings  
5. Conduit routings and wiring diagrams 
6. Engineering loads for steam, chilled water, domestic water and electricity. 


G. As-Built Record Documents/Drawings 
Upon completion of work, the MEP contractor shall furnish to the Utilities Metering 
Team the following: 


1. Record drawings in AutoCAD format showing 
2. Locations of Building Ethernet Metering Data Acquisition Panel, meter 


locations. 
3. Wiring diagrams showing external wiring between meters and Building Ethernet 


Metering Data Acquisition Panel  
4. Manufacture’s model and catalog data and equipment cuts 
5. Configuration sheets for metering system components 
6. Calibration certificates 
7. Guarantee and warranty information 
8. Manufacturer’s Operation Manuals 
9. Building Ethernet jack number and MIT IP address information 


H. Contact Information 
Before starting work on designing the metering system, contact the head of MIT’s utility 
metering for a consultation.  There may be special requirements for any given installation 
that require special consideration and possibly a change of equipment or metering 
location. 


I.  Site Install Requirements 
 1. General 


a.  Meter Wiring:  Building meters shall be wired from the meters to an existing or a 
new Building Ethernet Metering Data Acquisition panel located within 400 feet 
of the meters, using shielded twisted pair cables run in EMT conduit.  
LIQUATITE or similar conduit shall be used within 3 feet of the field located 
meters in mechanical rooms.  Four (4) inch square pull boxes are located at 
junction points and at least every 50 feet of conduit for tie-in accessibility.  The 
covers of the boxes shall be painted green as a designation for the metering 
circuits. 


b.  Building Ethernet Metering Data Acquisition Panel:  The Ethernet Metering 
Panel shall consist of a 16”Hx20”Wx12”D NEMA 4 enclosure with a locking 
door.  Each panel shall house a 24 volt dc uninterruptible power supply (UPS), a 
programmable logic controller (PLC) base units for at least 4 analog inputs and at 
least 4 digital inputs, Modbus master communication card, duplex outlet, fuses, 
terminal blocks, I/O communications cable, copper ground bus and 
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interconnecting wiring.   The panel shall be a custom configured panel from I&C 
Engineering. 


 2.  Products 
a.  Building Ethernet Metering Data Acquisition Panel shall be a custom configured 


panel from I&C Engineering. 
b.  Meter Wiring:  The wiring between the meters and the node control panels shall 


be shielded twisted pairs and shielded twisted triads.  Single pair cables and 
multi-pair cables shall be 18 AWG or greater.   


c.  Electrical Metallic Tubing (EMT) Conduit:  Galvanized EMT hot-dip galvanized 
outside, enameled finish inside. 


d.  Liquid-Tight Flexible Conduit:  Liquid-Tight Flexible Conduit:  continuous 
lengths of wound and interlocked galvanized steel over which is extruded a 
polyvinylchloride covering. 


e.  Conduit Fittings 
i. EMT:  Fittings :  Rain-tight and concrete tight compression type, made of steel 
with nylon-insulated throat;  Gedney Company #7075 W-IT series and 6075W 
series.  Intender type couplings shall not be used.  
ii. Liquid-Tight Flexible Conduit:  Fitting for Liquid-Tight Flexible Conduit:  
Compression type with a seal to provide a watertight    connection with the 
conduit.  Use with locknut type sealing fitting having O-rings or other suitable 
sealing method to provide a watertight fitting in outdoor or wet areas. 
iii.  Acceptable Manufacturers:  Oz/Gedney, RACO or Thomas and Betts. 


 3. EMT Application 
a.  Above Grade Exposed Conduits 
b.  EMT shall be used except as otherwise permitted 
c.  Conduits for process instruments shall have threaded fittings and watertight 


connectors 
 4. Liquid-Tight Application 


a.  Liquid tight flexible steel conduit shall be used for connection to motors, and 
field instruments unless otherwise specified on drawings 


 5. Instrumentation and Signal Wire and Cable 
a.  Single pair instrumentation cable shall be twisted shielded pair, 18AWG or 


greater, stranded copper, flame-retardant PVC insulated with aluminum/Mylar 
tape shield and copper drain wire with overall flame retardant PVC jacket.  Rated 
300 volts, 90oC. Belden 83652 or similar 


b.  Multiple pair instrumentation cable for digital (discrete signals) and analog shall 
consist of individual 18 AWG, twisted pairs as specified above with an overall 
shield and copper drain wire and flame retardant PVC jacket. Rated 300 volts, 90 
degrees C. 


c. 4 conductor wiring for RTD signals shall be 20AWG or greater stranded copper, 
flame-retardant, PVC insulated, with overall flame retardant PVC jacket.  Rated 
300 volts, 90oC.  Belden 8484 or similar. 


 6. Other Instrumentation and Signal Wire and Cable 
a.  Other instrumentation and signal wire and cable shall be as specified in other 


sections and as shown on the drawings 
 7. Wire Markers 


a.  Wire Markers:  Plastic; Brady, Omni-Grip, slip-on type or T&B machine printed 
labels 
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3.  MISCELLANEOUS UTILITIES 


3.1 Compressed Air 


Compressed air is distributed at 80-90 psi. Currently there is minimal capacity available and 
distribution is limited. As campus demand grows, supply will be increased and metered. 


A. Compressed Air Metering 
 


1. Flow Measurement 
Compressed air mass flow shall be measured using a Rosemount conditioning orifice 
plate as the primary flow element combined with a Rosemount 3051S mass flow meter.  
The flow element design will be handled by Rosemount directly, with the factory 
mandating the upstream and downstream straight pipe runs required.  A KEP Supertroll2 
flow meter will be included, programmed for mass flow totalization.  The flow meter will 
be sized for expected maximum building usage. 


 
2. Location of Orifice Plate 
The orifice plate shall inserted into the supply line, before any building line branch take-
offs. Installation in a horizontal run of pipe is preferred but if a vertical run is the only 
option this note will be passed on to Rosemount for design review. 
Pipe straight run requirements shall be as follows: 
Upstream of the orifice plate: Minimum of two pipe diameters 
Downstream of the orifice plate: Minimum of two pipe diameters 


 
3. Temperature Measurement 
The temperature measurement will come provided in the Rosemount transmitter and 
orifice plate package. 


 
4. Flow Output 
The Rosemount flow meter will have a 4-20mA mass flow output. This will be wired into 
a KEP Supertroll2 flow computer.  The flow computer will have a Modbus RTU 
interface that will be wired into a serial Modbus chain running between all respective 
energy meters in the project, terminating at the metering panel. 


 
5. Sensor Lines (Impulse Lines) 
The Rosemount transmitter will be mounted directly to the orifice plate, and as such will 
not require any sensing lines. 


 
B. Products 
 


1. Flow Element 
Rosemount conditioning orifice plate of the diameter sized to capture the operational 
range of the compressed air load for the building. Rosemount configurations sheets shall 
be filled out for sizing the orifice plate.  The orifice place shall be fitted between two 
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ANSI 150# flanges.  The contractor shall install flanges in the existing metering loop to 
accommodate the orifice plate.  


 
2. Pressure Transmitters 
Rosemount Model 3051SFC pressure transmitter shall be provided. Transmitter shall be 
factory calibrated to the designed range of the orifice plate. Transmitter will be directly 
coupled to the orifice plate and installed in such a way that the manifold valve handles 
and calibration port are easily accessible.  The transmitter will be installed at the 12:00 
position in order to negate any condensate collecting on the sensor. 
Transmitter mfg. order number: 3051TG2A2B21AS5B4Q4J3M5 


 
C. Installation 


1.  Run a dedicated circuit (120VAC) to the KEP flow computer in EMT conduit. Leave 
slack in the wiring for connections (to be completed later).  Provide a local disconnect 
(light switch) in order to allow for safe meter servicing.  Run Liquid –Tight Flexible 
conduit from the flow computer to the transmitter.  Twisted shielded wire to be used from 
the KEP to the flow transmitter.  Modbus wiring to be run from closest available Modbus 
string using twisted shielded cable.  


3.2 Fire Detection and Alarm 


Fire detection and installed fire panel is a building system. Fire detection systems also include 
any heat tracing and associated monitoring. 


3.3 Tel/Data 


Tel/data work is directed and wired by IS&T. Utilities provides consulting for manholes and 
ductbanks for distribution. 


3.4 Emergency Power 


Emergency power generation is a building system. 


3.5 Lab Waste 


Lab waste master plan is under development and will define requirements for permitting and 
reporting. 


3.6 NOx Emissions 


NOx data must be reported during the design phase with anticipated start date so that any 
stationary fuel burning equipment is confirmed to be within the campus 25 ton NOx limits. The 
campus has a 5 year rolling 25 ton NOx limit on stationary fuel burning equipment. 


4.  331000 - WATER UTILITIES 
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4.1 Domestic Water Information 


Domestic water is provided to all buildings on campus by the City of Cambridge Water 
Department (CWD) either directly or by tapping into the campus distribution network. 


The Utility Domestic Water system starts at the shutoff valve at the city main and ends at the 
building back flow preventers.  Beyond this point, refer to Division 23. 


CWD maintains a network made up of 200 miles of pipeline, 15,000 service connections, 1,800 
fire hydrants and 4,500 valves. 


City water pressure varies with the season between 40 psig and 60 psig. 


4.2 Domestic Water Design Issues 


Domestic water pipes with less than 4-1/2 feet of cover must be insulated and analyzed for 
potential traffic load impacts and potential for freezing. Greater than 5 feet of cover is preferred. 


Whenever possible, water mains shall be installed at least 10 feet horizontally from any existing 
or proposed sewer.  If existing conditions prevent a lateral separation of 10 feet, the main should 
be installed in a separate trench or if it is laid in the same trench it is located on an undisturbed 
earth shelf on one side of the sewer. The invert of the water main should be at least 18 inches 
above the top of the sewer.  Whenever sewers must cross under water mains, the sewer shall be 
laid at such an elevation that the top of the sewer is at least 18 inches below the bottom of the 
water main. 


Utility warning tape shall be installed to provide warning and identification of buried piping. 
Tape shall specify “Cambridge Water” in the street. For water lines on campus, use color-coded 
detectable utility marking tape.  


All valves servicing domestic water on MIT property shall be clockwise to close and counter 
clockwise to open. 


Distribution system pipe shall be a minimum of 8 inches in diameter. Mains shall be sized so the 
velocity is in the range of 2.5 to 5.0 feet per second. 


Assume a minimum trench with of pipe diameter plus 2 feet, with a minimum of 3 feet for water 
main installation. See typical pipe trench detail C-1. 


Dead ends should be minimized or eliminated by the looping of all water mains wherever 
practical. 


Line valves shall be spaced at not more than 500 feet as determined by the CWD. 
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Water service to properties shall consist of incorporation into the main, copper service tubing, and 
a curb stop at the property line. See detail C-7. Service boxes supplied shall be “Buffalo” type, 
American manufactured, of a telescopic type with a length from 4 feet to 5 feet.  


Redundant water service (feeds) need to be provided in any new facility considered critical during 
emergency situations. 


CWD will provide Neptune Trident meters (High Performance (HP) Turbine meter or Tru/Flo 
Compound meter) for pipe sizes up to 2 inches inclusive. In addition to the physical meter, 
transmitter (Tricon transmitter by Neptune) is included that is preprogrammed to CWD standards.   


Domestic water flow on non CWD meters (MIT informational meters reporting through MIT’s PI 
system) shall be measured using ultrasonic transducers as the primary flow element combined 
with the GE AT600 flow meter. GE will recommend the design parameters. 


Pressure measurement will be conducted if requested through PSI taps that will be installed 
before any process take-offs. Sensor lines from the pressure taps will be wired to two Rosemount 
Model 3051 Gauge pressure transmitters that have been factory calibrated to a range of 0-150 
PSIG. Transmitter will be coupled with a 306 two-valve manifold. Transmitter order number is: 
3051TG2A2B21AS5B4Q4J3M5. Manifold order number is: 0306RT22AA11.  


Install dedicated water meters for cooling tower makeup and in-ground irrigation systems. These 
meters are not sub-meters to a main meter. These meters shall be fed directly from the water 
service entry, separate from the rest of the building, upstream of the domestic water meter. These 
meters are used to facilitate the tracking of sewer rebates with the city.  


The CWD should be contacted regarding water quality and determine if additional pre-treatment 
is required to correct any hardness or corrosive issues with city water.  


Pipe, valves and fittings for domestic water and fire protection use should be confirmed with MIT 
Utilities. 


4.3 Domestic Water Metering 


A. General 
 


1. Flow Measurement  
Metering shall be provided to measure consumption of domestic water use to the 
building, as well as water not flowing into the city sewer system such as that used for 
irrigation.  In new installations, the Cambridge Water Department (CWD) will furnish 
Neptune Trident meters for pipe sizes up to and including 2 inches. Meters greater than 2 
inches in size will be furnished by the MIT project and shall be of the Neptune HP 
Turbine Meter series. Meters larger than 2 inches in size shall be installed with a strainer.  
Test Ports shall be provided in installations of meters that are 4 inches or larger.  All 
meters shall display readings in Cubic Feet units. 
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2. Location of Meter 
All meters shall be installed within the building, free from exposure to freezing. The 
meter shall to be accessible for ease of reading.   


 
3. Irrigation Meter 
Meters shall be furnished and installed in a separate flow stream parallel to the building 


 meter. 
 


4. Strainers and Test Port 
All meters shall be provided with strainers upstream of the meter.  Test ports shall be 
provided downstream of the meter on installations of meters 4” and larger.  The test port 
shall be equipped with a full port ball valve and a 2 !” M hose tread test port outlet, 
located so as to allow the connection of a fire hose.  


 
5. Automatic Meter Reading 
The Neptune meters shall be fitted with an Automatic Meter Reading communication 
option.  The specific communication option shall be specified by the MIT Utilities group.  
By default, this will be a 4-20mA signal ranged for the entire flow span of the meter. 


 
B. Non “City of Cambridge” billing meters 
 


1. Flow Measurement 
The meter will match the current billing meter make and model, including 4-20mA 


 analog output for connection to the MIT metering system  
 


2. Location of Meter 
All meters shall be installed within the building, free from exposure to freezing. The 
meter shall to be accessible for ease of reading. 


4.4 Fire Protection Information 


MIT’s fire protection goal is to provide 100% coverage (including electric rooms) in all of its 
facilities. In existing buildings, MIT seeks to bring renovated areas into conformance with 
Institute standards through a strategy of determining the prudent course between achieving higher 
levels of fire protection and budgetary responsibility.  


MIT owns and operates an independent campus wide fire protection loop. System operating 
information and system mapping is the responsibility of Facilities.  


MIT has two (2) Campus Fire Main Loops (West Campus and Main Campus).  Flow hydrants 
throughout the Campus and connected to the Campus Fire Main Loops are for used for the flow 
and flow measurement of water during a flow test.  Backflow preventer devices are not required 
when connect to the Campus Fire Main Loop. 


West Campus Fire Main Loop – fire main is controlled by three (3) fire pumps and they are 
located in Building W34, W51 and W79.  W34 and W79 are electrical driven horizontal split case 
fire pump.  W51 is diesel driven horizontal split case fire pump.  West Campus Fire Main Loop is 
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maintained at 175 PSI supply pressure.  A pressure reducing valve station with strainer shall be 
provided for buildings connect to the West Campus Loop.  Connected to the West Campus Fire 
Main Loop buildings are W1, W2, W4, W7, W15, W16, W33, W34, W35, W46, W51, W51C, 
W51D, W61, W70, W71, W84 and W85. 


Main Campus Fire Main Loop – fire main is controlled by two (2) fire pumps and they are located 
in Building N16B.  Both fire pumps are electric driven horizontal split case fire pump.  Only one 
pump operates on a loss of campus fire main pressure, the other serves as a backup.  Main Campus 
Fire Main Loop is maintained at 145 PSI supply pressure.  Connected to the Main Campus Fire 
Main Loop buildings are 1, 2, 3, 4, 5, 6, 6C, 7, 7A, 8, 9, 10, 11, 12, 13, 14, 16, 17, 18, 24, 26, 31, 
32, 33, 34, 35, 36, 37, 38, 39, 41, 42, 42C, 43, 46, 48, 50, 54, 56, 57, 62, 64, 66, 68, N16, W20, 
W31 and W32. 


Portions of the campus are still fed from city water. Water pressure on campus can vary 
significantly from day to night and from season to season. Pressure ranges from 40 psig to 60 
psig.  


The Utilities Fire Protection system starts at the fire protection pumps and ends at the building 
wall.  After this point, refer to Division 21. 


4.5 Fire Protection Design Issues 


Dead ends should be minimized or eliminated by looping of all mains when practical. When dead 
ends occur, a blow off valve should be installed for flushing purposes. Blow off valves and 
hydrants must be protected from operating pressures in excess of 150 psi by a normally closed 
gate valve or PIV.  


No fire service line shall be laid in the same trench with any other public or private utilities, 
except a water service pipe or within 10 feet of a sewer. Water mains designated as transmission 
mains shall not be tapped for fire service, except when approved by the Cambridge Water 
Department (CWD).  


Cross-connections and potential cross-connections require backflow preventers.  


All pipe and appurtenances used for fire protection systems must have Factory Mutual approval.  


Fire Protection piping shall be buried with a minimum of 5 feet of cover to top of pipe. 


Utility warning tape shall be installed to provide warning and identification of buried piping. 
Tape shall specify “MIT Fire Protection”. Use color-coded detectable utility marking tape.  


Gate valves and post indicator valves shall have a rated operating pressure which is greater than 
the system design operating pressure.  


All valves on MIT property shall be clockwise to close and counter clockwise to open. 
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Free-standing PIVs are preferred unless site logistics dictate otherwise.  The design specification 
should include details of PIVs, including manufacturer, make, and model. 


Distribution system pipe shall be a minimum of 8 inches in diameter and pipe used for hydrant 
branches shall be a minimum of 6 inches in diameter. Mains shall be sized so the velocity is in the 
range of 2.5 to 5 feet per second.  


Assume minimum trench width of pipe diameter plus 2 feet, with a minimum of 3 feet for water 
main installation. See typical pipe trench detail C-1. 


Hydrants are to be placed at approximately 500 foot intervals. Normal placement is between 
properties, along the property line if possible. Fire hydrant model and locations need Cambridge 
Fire Department approval. See Detail C-8.  


All fire protection appurtenances must be reviewed and approved by MIT Facilities.  


Fire protection services are not to be metered.  


Water supply for the system shall be provided from either a campus loop or directly from city 
water. Pipe used for hydrant branches shall be at least 6 inches in diameter. See Detail C-8. Gate 
valves shall be rated for 200 psig. Butterfly valves shall be rated 150 psig and hydrants shall be 
rated for 150 psig. 


New building alarms shall connect to the MIT Central Fire station in Operations & Maintenance 
including underground duct banks, manholes, fiber optic cable, copper cable and radio box.  


Restrained joints shall be installed at all joints, fittings, hydrants, sleeves, and valves. Thrust 
blocks shall be included at all changes in direction including tees and hydrant branches. 


4.6 Quality Assurance 


Testing: Hydrostatic tests at minimum 2 times working pressure for 2 hours. 


4.7 Products 


Water Service Piping Systems: 


1. Application: Water service piping for buildings. 
2. Piping may include:  Ductile iron. 
3. Valves: Suitable for service. 
4. Anchorages: Suitable for service. 
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4.8 Installation 


Install materials and systems in accordance with manufacturer's instructions and engineer’s 
approved submittals. Install materials and systems in proper relation with adjacent construction. 
Coordinate with work of other sections. 


After a section of the main has been pressure tested, the contractor is to flush and disinfect the 
completed main with the results submitted to the CWD. Backfill and protect work from damage. 


 


5.  333000 - SANITARY SEWERAGE UTILITIES 


5.1 Sanitary Sewer Information 


The City of Cambridge DPW maintains the sanitary system which includes sewer and drain 
collection. The sewer always discharges into the Massachusetts Water Resource Authority 
(MWRA) collection network where it has been fully separated from the drain system.  


The city’s system also includes combined catchments. During significant rain storms combined 
sewer systems may fill up beyond their capacity with a mixture of sanitary waste and rain water. 
A combined sewer overflow (CSO) acts like a relief valve allowing sewerage to discharge into 
waterways instead of backing up into homes, businesses and streets. Both the Charles River and 
Alewife Brook receive discharges from Cambridge CSOs at 11 locations. Cambridge is working 
to reduce and eliminate CSO discharges by separating systems whenever possible. 


Improved on-site storm-water management helps mitigate CSO issues.  


The City and the MWRA limit temperature, pH, and various pollutants from discharges to the 
City Sewer System. Connections to the City Sanitary Sewer System require a Sewer Use 
Discharge Permit from the as well as a Sewer Connection Permit issued by the City of 
Cambridge. 


The Utility Sanitary Sewer system starts at the building wall and ends at the tap into the City 
Main. 


5.2 Sanitary Sewer Design Issues 


All sanitary system elements shall be designed in compliance with the current City of Cambridge 
Department of Public Works (DPW) standard specifications or other guidelines as directed by 
that agency. Comply with all local code issues for distance between services, including City of 
Cambridge DPW “Wastewater and Stormwater Drainage Use Regulations” and City of 
Cambridge Municipal Code 13.16 for Wastewater and Stormwater Drainage System. 
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Excavated soil is likely to be considered contaminated under Massachusetts Contingency Plan 
(MCP). Comply with all requirements of the MCP. 


Whenever possible, sewer pipe shall be installed at least 10 feet horizontally from any existing or 
proposed water main. If horizontal separation is not possible, the pipe should be installed in a 
separate trench or on an undisturbed earth shelf located on one side of the water main. The top of 
the sewer main should be at least 18 inches below the invert of the water main.  


Assume minimum trench width of pipe plus 2 feet with a minimum of 3 feet for sewer pipe 
installation. See Detail C-1.  


Coordinate the design with existing services and work of other disciplines and other site 
designers. Utilize test pit data and select test pit locations to identify potential interference 
location with existing services.  


Slope is to be constant between manholes and be based on a minimum velocity of 2 feet per 
second. Maximum slope is 0.1 foot /foot.  


Lateral building services shall be a minimum of 6 inches in diameter. 


Design safeguards against backflow for all basement services. Backwater valves and cleanouts 
must be located for ease of operation and accessibility. 


Interior drop manholes should be installed for vertical drops greater than 2 feet. Refer to Detail C-
13 and C-14.  


Pipelines are not to be used as conductors for trench drainage during construction.  


New sewer trunk mains shall be a minimum of 10 inches in diameter.  


Use 4 foot diameter manholes for pipes up to 24 inches. See Detail C-12. 


Precast bases shall be supported on a compacted level foundation of  " inch crushed stone at least 
12 inches thick.  


All joints between concrete sections shall be watertight.  


Connection of sewer pipe to manhole shall be made using mechanical connections. See Detail C-
12, flexible manhole sleeves.  


Distance between manholes should generally not exceed 400’.  


Manhole frames shall be concentric with top of the manhole structure and in a full bed of mortar 
so that the space between the top of the brick and mortar and the bottom of the flange of the 
frame shall be completely filled and made watertight. The upper section of the underground 
structure shall be eccentric to the lower sections to facilitate ladder installation and access. 
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The inverts shall conform accurately to the size of the adjoining pipes. Side inverts shall be 
curved and main inverts shall be laid in smooth curves of the longest possible radius, which is 
tangent to the centerlines of adjoining sewers.  


Provide adequate venting and overall design for gas and sand interceptors and grease interceptors.  


Connections to the City Sanitary System require a “Sewer Connection Permit” application to be 
filed with the City of Cambridge DPW.  


5.3 Sanitary Sewer Quality Assurance 


See 2.4 above. 


5.4 Sanitary Sewer Products 


5.4.1 Underground Structures and Manholes 


Refer to Appendix D for utilities details and manhole details. 


For Drop Manholes:  An interior drop manhole should be used when the elevation drop is greater 
than 2 feet between the pipelines. 


Use 4-foot diameter manholes for pipes up to 24 inches. 


Precast Bases: 


1. All manholes shall have precast concrete bases at least 6-inches thick for 4-foot diameter 
manholes and 8-inches thick for larger manholes.  


2. The precast bases shall be manufactured to contain wall openings of the minimum size to 
receive the ends of the pipes. 


3. Precast bases shall be supported on a compacted level foundation of 3/4 inch crushed 
stone at least 12-inches thick. 


Manhole walls shall be precast concrete sections conforming to the applicable requirements of 
ASTM “Tentative Specifications for Precast Reinforced Concrete Manhole Sections,” 
Designation C478. 


The top conical section shall have a wall thickness not less than 5-inches at the bottom and wall 
thickness of 8-inches at the top. The conical section shall taper from a minimum of 48-inches 
diameter to 24-inches diameter at the top. 


All joints between concrete sections shall be watertight.  
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Gaskets for sealing the joints between manhole sections shall be of petroleum resistant materials 
of a special composition having a texture to assure a watertight and permanent seal. The gasket 
shall be of a composition and texture, which shall be resistant to sewage, industrial wastes, 
petroleum products, and groundwater. 


Connection of sewer pipe to manhole shall be made using mechanical connections. 


1. Flexible pipe-to-manhole connectors shall be Kor-N-Seal or equal. 


Distance between sanitary sewer manholes should generally not exceed 400 feet. 


Frames and Covers: 


1. Manhole frames shall be concentric with top of the manhole and in a full bed of mortar so 
that the space between the top of the brick and mortar and the bottom of the flange of the 
frame is completely filled and made water tight.  


2. Frames and covers shall have a 24-inch diameter clear opening, 7 inches tall and shall be 
manufactured by EJ Group Inc, Model 1040A (non-locking), or equal. 


3. Frames and covers shall be of cast iron with diamond cover surface and designed for H-
20 heavy duty traffic loading. The casting shall meet the AASHTO M306 proof load, and 
the minimum loading criterion is 40,000 lbs. 


4. Covers for all structures shall have the word “SEWER” permanently cast into the surface. 


The inverts shall conform accurately to the size of the adjoining pipes.  Side inverts shall be 
curved and main inverts shall be laid in smooth curves of the longest possible radius, which is 
tangent to the centerlines of adjoining sewers. 


Manhole steps for precast reinforced concrete barrel sections shall be cast in with barrel sections 
and manufactured from steel encapsulated with molded copolymer polypropylene plastic step. 


5.4.2 Piping 


Sanitary Sewerage Systems include sewerage piping and systems for building wastes. 


1. Pipes and Fittings: 


a. Pipe Class: SS. 
b. Reinforced Concrete Pipe (RCP): 12 inch and Larger to ASTM C76, Class 


III/Class IV Reinforced Concrete Pipe (RCP) with rubber gasket joints to ASTM 
C443.  


c. Polyvinyl Chloride (PVC) Pipe and Fittings 4 to 15 inch:  to ASTM D3034, 
Polyvinyl chloride pipe, including those required for stubs, shall conform to 
ASTM Standard Specifications for Type PSM PVC Sewer Pipe and Fittings.  
PVC pipes shall have maximum pipe diameter to wall thickness ration (SDR) of 
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35. 
d. Polyvinyl Chloride (PVC) Fittings 18 to 27 inch:  to ASTM F679, Polyvinyl 


chloride fittings shall conform to ASTM Standard Specifications for Type PSM 
PVC Sewer Pipe and Fittings.  


e. Polyvinyl Chloride (PVC) Joints: to ASTM D3212, joints shall be push-on bell 
and spigot joints using elastomeric ring gaskets, gaskets shall be a composition 
and texture which is resistant to common ingredients of sewage and industrial 
wastes, as well as petroleum products (oil, gasoline, etc.) and ground water.  


f. Pipe shall be tested by the flat plate deflection method at a minimum of 45 psi at 
5 percent deflection in accordance with ASTM D2412. 


g. Standard laying lengths of pipe shall be either 13 or 20 feet.  
h. No single piece of pipe shall be laid unless it is generally straight.  The center 


line of the pipe shall not deviate from a straight line drawn between the centers of 
the openings at the ends of the pipe by more than 1/16 inch per foot of length. 


i. Assume minimum trench width of pipe diameter plus 2-feet with a minimum of 3 
feet, for sewer pipe installation see Appendix B - TYPICAL PIPE TRENCH 
DETAIL. 


j. Slope is to be constant between manholes and be based on minimum velocity of 
2 feet per second.  Following are minimum slopes for PVC pipe (n=0.011): 


Size (inches) Minimum Slope (ft/foot) 
8   0.0040 
10  0.0028 
12  0.0022 
15  0.0017 
18  0.0012 
21  0.0010 
24  0.0008 
Maximum slope 0.1 ft/foot 


2. Pipe and fitting materials may include: 


a. PVC. 
b. Reinforced concrete. 


3. Bricks: 


a. Brick shall conform to the applicable requirements of ASTM Standard 
Specification for “Sewer Brick (made from clay or shale)”, Designation C32, for 
Grade SA, hard brick, latest revision. 


b. The mortar for brickwork shall be composed of Type II Portland cement and 
sand in the proportions of 1:2.  


c. The sand shall comply with the “Standard Specifications” for “Fine Aggregate”, 
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for concrete masonry. 


4. Crushed stone or sand shall be used as pipe bedding, depending on pipe type.   
5. Compacted sand shall be used from pipe invert to 6 inches above the pipe crown. 
6. Enough sand shall be placed between the pipe and the sides of the trench, and thoroughly 


compacted, to hold the pipe in correct alignment. 
7. During construction, open ends of pipe and branches shall be closed with polyvinyl 


chloride stoppers secured in place in an acceptable manner.  
8. Pipelines shall not be used as conductors for trench drainage during construction.  
9. Design safeguards against backflow for all basement services.  
10. Sleeves, Couplings, Gaskets and Valves: Suitable for service. 
11. Building Services:  Lateral building services shall be a minimum of 6 inch diameter.  
12. Cleanouts and Catch Basins: Suitable for service. 
13. Connections to the City Sanitary System:  Require a “Sewer Connection Permit” 


application to be filed with the City of Cambridge DPW. 


5.5 Sanitary Sewer Installation 


Install materials and systems in accordance with manufacturer's instructions and approved 
submittals. Install materials and systems in proper relation with adjacent construction. Coordinate 
with work of other sections. 


Where connections are made to existing systems, rout out old drainage lines. 


Test for proper operation. Clean and protect work from damage. 


6.  334000 - STORM DRAINAGE UTILITIES 


6.1 Storm Drainage Information 


All stormwater elements within public property are designed in accordance with City of 
Cambridge, Department of Public Works (DPW) specifications. All modifications or connections 
to a public drainage system require review and approval by the Cambridge DPW, and compliance 
with their latest regulations.   


Refer to “Wastewater and Stormwater Drainage Use Regulations” at the DPW website.  Refer to 
Section 1. 


All designs must comply with City of Cambridge Stormwater Management Plan and National 
Pollutant Discharge Elimination System (NPDES) regulations. Any changes or additions in 
discharges from MIT outfalls could potentially require Cambridge Conservation Commission 
approval. All modifications or connections to a public drainage system will require review and 
approval by the Cambridge DPW, and must be in compliance with their latest regulations. 
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Any modifications or additions to MIT owned and operated drainage system outfalls require 
National Pollutant Discharge Elimination System (NPDES) permitting. MIT currently has one 
master NPDES permit which governs several outfalls, which should be amended as required 


The City requires removal of 65% of phosphorus in stormwater generated by new projects with 
an existing stormwater discharge to the Charles River, and removal of 100% of phosphorus in 
stormwater generated by new projects with a new stormwater discharge to the Charles River. 


Refer to the Environmental, Health, and Safety Thematic Folder for additional regulatory 
guidance regarding stormwater system design on the MIT campus.  


Improved on-site storm-water management helps to mitigate CSO issues.  


The Utilities Storm Drainage system begins at the building wall, and ends at the tap into the City 
Main. 


6.2 Storm Drainage Design Issues 


Pipes located on public property shall have the following dimensions and features: 


1. New storm drain trunk mains shall be a minimum of 15 inch diameter. 
2. Catchbasin laterals shall be a minimum of 10 inch diameter. 
3. Building service pipes shall be a minimum of 6 inch diameter. 
4. Pipe sizes shall be calculated based on achieving self-cleaning velocities during the 


design storm. 
5. Catchbasins shall connect directly to manholes. 
6. Refer to City Municipal Code Chapter 13.16 for WASTEWATER AND 


STORMWATER DRAINAGE SYSTEM information. Refer to "Wastewater and 
Stormwater Drainage Use Regulations" dated March 31, 2008. This information is 
available at the DPW website.  All stormwater elements within public property shall be 
designed in accordance with the current City of Cambridge Department of Public Works 
(DPW) Standard Specifications.  


 
Pipes located on MIT property shall have the following dimensions and features: 


1. Pipes which have a diameter less than 12 inches shall be Polyvinyl Chloride (PVC) SDR 
35 or heavier as required. Pipes with a diameter of 12 inches and larger shall be 
reinforced concrete pipe (RCP).  


2. Generally, class III concrete pipe is adequate when the pipe has at least 2.5 feet of earth 
cover. Where 2.5 feet of earth cover is not achievable, Class IV or heavier may be 
required.  The design engineer shall be responsible for determining and specifying the 
pipe class. 
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Whenever possible, roof drains shall discharge to landscaped areas in order to increase runoff 
times of concentration and enhance water quality. Roof drain discharges shall not be routed 
across walkways or other areas where frozen water would create a safety hazard.  


Pipe sizes shall be calculated based on achieving self-cleaning velocities during the design storm.  


Inverted siphons should not be designed into stormwater systems to minimize maintenance 
issues.  


Pipes connecting into manholes and catch-basins shall end flush with inside interior wall and all 
openings around pipe entrances and lift holes shall be filled with non-shrink grout. See Detail C-
2.  


On-site stormwater management shall be designed using Best Management Practices (BMPs). 


Drywells shall not be used to accept drainage from large areas such as parking lots.  


Manholes shall be precast with a 4 foot inside diameter for drain pipes up to 30 inches O.D. 
Manholes shall be 5 foot inside diameter for drain pipes up to 44 inches O.D. See Detail C-3. 


Coordinate the design with existing services and work of other disciplines and other site 
designers. Utilize test pit data and select test pit locations to identify potential interference 
location with existing services.  


6.3 Storm Drainage Quality Assurance 


See 2.4 above. 


6.4 Storm Drainage Products 


6.4.1 Underground Structures with Solid Covers 


Concrete drain structures shall be precast four feet inside diameter for drain pipes up to 30 inch 
outside diameter.  Concrete drain structures shall be five feet inside diameter for drain pipes up to 
44 inch outside diameter.  


Precast Concrete: 


1. Precast reinforced concrete drainage structure sections shall conform to the applicable 
requirements of ASTM C478, latest revision.  


2. Concrete shall have a minimum 28-day compressive strength of 4,000 psi, utilizing Type 
II Portland cement.   


3. Reinforcement steel shall be intermediate grade, ASTM A615, and deformed in 
accordance with ASTM A615.  


4. Welded wire fabric shall conform to ASTM A185. Manholes and drainage structures 
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shall be designed to withstand AASHTO HS-20 loading. 


Four foot diameter drainage structures shall have a minimum wall thickness of five inches and 
bottom minimum thickness of eight inches.  Five foot diameter drainage structures shall have a 
minimum wall thickness of six inches and minimum bottom thickness of eight inches. 


Frames and Covers: 


1. Manhole frames shall be concentric with top of the manhole and in a full bed of mortar so 
that the space between the top of the brick and mortar and the bottom of the flange of the 
frame is completely filled and made water tight.  


2. Frames and covers shall have a 24-inch diameter clear opening, 7 inches tall and shall be 
manufactured by EJ Group, Inc., Model 1040A, or equal. 
Frames and covers shall be of cast iron with diamond cover surface design and designed 
for H-20 Heavy Duty traffic loading. The casting shall meet the AASHTO M306 proof 
load, and the minimum loading criterion is 40,000 lbs. 


3. Covers for all structures shall have the word “STORM” permanently cast into the surface. 


Drainage structure steps for precast reinforced concrete barrel sections shall be steel encapsulated 
with molded copolymer polypropylene plastic step. 


All drainage structures shall have a 4 foot sump for sediment collection. 


Pipes connecting into concrete drain structures shall end flush with interior wall and all openings 
around pipe entrances and lift holes shall be filled with non-shrink grout. 


6.4.2 Underground Structures and Catchbasins 


For typical catchbasin configuration, see Appendix G - PRECAST CONCRETE CATCHBASIN. 


Precast concrete catch basin shall conform to the applicable requirements of ASTM C478 or 
ASTM C858, latest revision and designed to withstand AASHTO HS-20 loading. 


Precast concrete sumps, 6 foot minimum depth, shall conform to the applicable requirements of 
ASTM C478. Wall sections shall have a minimum wall thickness of six inches. 


Frames and Grates: 


1. Manhole frames shall be concentric with top of the manhole and in a full bed of mortar so 
that the space between the top of the brick and mortar and the bottom of the flange of the 
frame is completely filled and made water tight.  


2. Frames shall have a 23 " -inch diameter clear opening, 8 1/8 inches tall and shall be 
manufactured by East Jordan Iron Works, Model 1040M3, or equal. 


3. Frames and grates shall be of cast iron with  cover surface and designed for H-20 heavy 







MIT Design Standards | Division 33 — Utilities   Page 28 of 53 
 


 


duty traffic loading. The casting shall meet the AASHTO M306 proof load, and the 
minimum loading criterion is 40,000 lbs. 


4. Grates for all structures shall have the word “DRAINS TO WATERWAYS” permanently 
cast into the surface. 


Two 4-inch weep holes shall be provided with each catch basin. The pipe through the catch basin 
wall shall be PVC and a 1/2-inch mesh 23 gauge galvanized wire shall be secured at the end of 
the pipe to keep the stone out. Two cubic feet of stone sized 3/4-inch to 1-1/2-inch shall be placed 
around each weep hole. In areas of contamination or high groundwater, weepholes shall not be 
provided.  


Pipes connecting into catchbasins shall end flush with inside interior wall and all openings around 
pipe entrances and lift holes shall be filled with non-shrink grout. 


For catchbasins located in a paved area, an oil and water separator shall be installed at the outlet 
pipe. An oil and water separator may be in the form of an elbow down, or a hood specifically 
manufactured for oil and water separation. The separator shall be removable for periodic flushing 
and cleaning of drain lines. 


All catchbasins shall have a 6 foot deep sump for sediment collection. 


6.4.3 Pipe, Joints, and Brick 


1. Pipes: 


a. Pipe Class: SD. 
b. Reinforced Concrete Pipe (RCP) 12 inch and Larger:  to ASTM C76, Class III / 


Class IV Reinforce Concrete Pipe (RCP) with rubber gasket joints to ASTM 
C443.  


c. Polyvinyl Chloride (PVC) Pipe 4 to 10 inch:  to ASTM D3034, Polyvinyl 
chloride pipe, including those required for stubs, shall conform to ASTM 
Standard Specification for Type PSM PVC Sewer Pipe and Fittings.  Pipe shall 
have a minimum diameter to wall thickness ratio of (SDR) of 35.  


d. Pipes shall be tested by the flat plate deflection method at a minimum of 45 psi at 
5 percent deflection in accordance with ASTM D2412. 


e. Standard laying lengths either 13 feet or 20 feet.  


2. Joints:  


a. Joints shall comply with ASTM D3212 “Standard Specification for Joints for 
Drain and Sewer Plastic Pipes Using Flexible Elastomeric Seals”.  


b. Joints shall be push-on bell and spigot joints using elastomeric ring gaskets.  
Gaskets shall be a composition and texture resistant to common ingredients of 
sewage and industrial wastes, petroleum products (oil, gasoline, etc.) and 







MIT Design Standards | Division 33 — Utilities   Page 29 of 53 
 


 


groundwater. 


3. Brick: 


a. Brick shall comply with the ASTM Standard Specification for “Sewer Brick 
(made from clay or shale)”, Designation C32, for Grade SA, hard brick.  


b. The mortar for brickwork shall be composed of Type II Portland cement and 
sand in the proportions of 1:2. The sand shall comply with the “Standard 
Specifications” for “Fine Aggregate”, for concrete masonry.  


6.5 Storm Drainage Installation 


Install materials and systems in accordance with manufacturer's instructions and approved 
submittals. Install materials and systems in proper relation with adjacent construction. Coordinate 
with work of other sections. Provide cleanouts. 


Connect to above-grade and below-grade drainage systems. Drain system to approved location. 
Test for proper operation. Clean system out and protect work from damage. 


7.  337000 - ELECTRICAL UTILITIES 


7.1 Electrical Information 


Primary voltage delivered to MIT buildings by the Central Utilities Plant (CUP) is 13.8kV.  


The 2.4kV service provided historically is not available for expansion.  


Double-ended substations are interconnected on the secondary side to provide redundant 
transformer capabilities.  


All switches in substations are loop connected to the MIT distribution system either at 2.4kV or 
13.8kV. 


7.2 Utilities Electrical Design Issues 


Any interface with the MIT electrical distribution system should be reviewed with the MIT 
Utilities Group.  


Duct-banks to be steel-reinforced concrete encased with 5”, schedule 40 PVC conduits provided. 
See Details C4, C5, C5A, & C6.   Pin new ductbanks solidly to existing manholes and building 
penetrations 


Medium voltage cables installed shall be 15kV, 350 kcmil and EPR 133% insulated. There shall 
be two radial feeders serving each building through separate manholes if possible. Buildings 
having critical requirements must have two separate entries into the building. All cables in 
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manholes and pull-boxes are to be identified using non-corrosive, permanent tags. The cable shall 
be marked with the location it is coming from and the location it is going to. Within a manhole 
cables shall be looped once around the interior after entering and once before leaving. Fire-wrap 
is required for all cables. A list of approved manhole materials is available from the MIT Utilities 
Group. 


Refer to Division 26 for metering requirements. 


All penetrations to manholes or buildings are to be made watertight using OZ Gedney water stops 
for all existing and new cable runs.  


All spare conduits need blank plugs as approved by MIT Utilities Group. 


Medium voltage load break switches shall be manufactured by G&W Electric Company, no 
substitutions, and as follows.  Each switch shall have the following features: 


1. RAM 44-376M-40PI 4way (or as need by MIT facilities) SF6 gas switch. 
2. Rated for 15,000 volts. 
3. Open stud bushings ICSBO376SF. 
4. 42 inch paneled bolted frame. 
5. Incoming loop cable: 3-1/C 350 kcmil Cu EPR with shield and insulated 4/0 AWG Cu 


ground cable. 
6. Switches are bottom-fed. 


Feeder cable to substation from load break switch shall be 3-1/C 4/0 AWG Cu EPR with shield 
and insulated #2 AWG Cu ground cable. 


There shall be one medium voltage circuit breaker provided for the medium voltage side of each 
substation transformer. 


There shall be one spare position provided for MIT’s future use when a new switch is provided. 


There shall be two switches provided for each double-ended substation 


Configure switch cable connections on first switch as follows: 


1. Position 1: incoming loop cable. 
2. Position 2: feeder cable to substation first MV vacuum circuit breaker. 
3. Position 3: spare. 
4. Position 4: Outgoing cable to connect to second switch. 


Configure switch cable connections on second switch as follows: 


1. Position 1: incoming cable from first switch. 
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2. Position 2: feeder cable to substation second MV vacuum circuit breaker. 
3. Position 3: spare. 
4. Position 4: outgoing loop cable. 


All switches shall be loop connected to the MIT distribution system at 13,800V. 


Switches shall be located in the same room as the substation. 
 
Installation clearance from back and side walls required to be18 inches. 


7.3 Quality Assurance 


See 2.4 above. 


Devices and Accessories Including Ducts for Communications and Telephone Service: Listed and 
labeled as defined in NFPA 70, Article 100. 


7.4 Products 


Cable Tags - Tech Products, Inc. 1” Everlast Indestructible 
 No substitutions are acceptable. 
 Use polypropylene tag holders with cable ties. Tag holder length shall be custom as 


required for cable identification. 
Arc & Fire Proofing Tape - Plymouth Bishop 53 Plyarc Arc and Fire Proofing Tape or approved 
equal 
 Tape shall be compatible with cable jacket. 
 Install on all cables that are not located within a raceway 
 
15kV Cable  - Okonite 15kV Shielded Power Cable Type MV-105 350 kcmil 133% Insulation 
Level 105 deg C for underground use in dry or wet conditions  
 Equivalent Kerite cable will be accepted.  No other substitutions are acceptable. 
 MIT approved contractors shall perform installation of 15kV cable and terminations: 


Powerline Contractors or MassBay Electrical Contractors. 
 Splices and Terminations 
 Use appropriate (Raychem or 3M) splice or termination kit for specific cable types. 
 Hand cold layup splices are not acceptable. 
 Trifurcating splices must include oil stop to PILC cable. Provide new grounding 


conductor. 
 
5/8kV Cable -  
Okonite 5/8kV Shielded Power Cable Type MV-105 133% Insulation Level 105 deg C for 
underground use in dry or wet conditions 
 Equivalent Kerite cable will be accepted.  No other substitutions are acceptable. 
 MIT approved contractors shall perform installation of 5kV cable and terminations: 
Powerline Contractors or MassBay Electrical Contractors.  
 Use appropriate Raychem splice or termination kit for specific cable types. 
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 Hand cold layup splices are not acceptable. 
 
SF6 switches - G&W Electric, Inc. - see www.gwelec.com 


IR viewport – Fluke CV300 ClirVu Series IR windows - see www.fluke.com 


Conduit sealing bushings – OZ Gedney see www.emerson.com 


7.5 Installation 


Install materials and systems in accordance with manufacturer's instructions and approved 
submittals. Install materials in proper relation with adjacent construction and with uniform 
appearance for exposed work. Coordinate with work of other sections. 


Test all systems for proper operation. 


Restore damaged finishes. Clean and protect work from damage. 


 


8.  337119 - DUCTBANKS 


8.1 Ductbank Information 


Underground duct banks and related underground utility structures are used to convey medium 
voltage power cabling, telecomm cabling, and fire alarm cabling on the MIT campus. 


8.2 Ductbank Design Issues 


Asbestos containing materials must not be used in ductbanks or underground structures. 


Project “as-built” documentation for underground structures and building entrances must include 
cable locations and termination points.  


The designer is responsible for selecting and designing all supports, anchors, and racking. 


Adequate sumps must be provided within underground structures to permit pumping. 
Utilize manufacturers recommended accessories. 


Ductbanks shall be of a dimension to meet project requirements, including the following features: 


1. Conduits used in ductbanks are to be 5-inch, round, schedule 40 polyvinyl chloride 
(PVC).   


2. For manhole and building foundations, 10 feet of rigid galvanized steel conduit are to 
penetrate the wall. The galvanized rigid conduit (ductbank) penetrations into the typically 







MIT Design Standards | Division 33 — Utilities   Page 33 of 53 
 


 


wet/humid electric manhole should not extend no more than 2” to 3” beyond the manhole 
wall.  The galvanized rigid conduit exposed threads need to be painted with a zinc paint 
that will prevent rusting.  Material for each conduit ground bushing needs to be silicon 
bronze and the ground should be a #4 solid tin wire to avoid major rusting and corrosion 
within a year or two.  The same O-Z Gedney type conduit seal bushings shall be used in 
the manhole just as they are in the building. The conduits leading up to the substation 
room must have stress relief “wedges” that not only seal the spacing around the cables, 
but support it on long vertical runs. 


3. New ductbanks shall be poured into a cutout window in the wall of manholes or building 
foundations.  Refer to Detail C5.  Coring shall only be permitted upon approval of MIT 
Utilities. 


4. Each single conduit in the ductbank shall be separated and completely encased in 
concrete.  See Detail C4.   


Ducts shall slope towards manholes and away from building penetrations, including:   


1. Conduits shall be laid at a minimum grade of 3 inches per 100 feet.   
2. In no case shall conduits be constructed with intermediate low points between structures 


which will collect water.  
3. No isolated low points will be allowed unless reviewed and approved by MIT Utilities 


and Information Systems and Technology (IS&T). 


An application for Grant of Location must be filed with the City of Cambridge Pole and Conduit 
Commission and approved prior to construction of any ductbank in the public way.  


Wherever feasible, electrical and telecommunications ducts are to be constructed within a 
common trench and ductbank.  Building service requirements include:   


1. At a minimum, 6 conduits shall be provided for MIT Telecomm/MIT Fire Alarm at each 
service entry.  


2. Two independent and physically separated service entrances shall be provided for new 
buildings.  


3. Service entrances shall be from separate underground structures and from separate 
ductbank systems.  


4. At a minimum, 4 conduits shall be provided for MIT Utility Electric at each service 
entry.  


5. Both ends of the campus medium voltage loop cannot enter through a common 
underground ductbank. 


6. In addition to the requirements of the immediate project, a minimum of 2 spare conduits 
shall be provided for electrical and 2 spare conduits shall be provided for telecomm. 


Refer to Appendix D for details. Ductbanks must be separated before approaching their respective 
underground structures.  
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Ductbanks shall be installed so that the top of the concrete is not less than 30 inches below 
finished grade at the highest points.  


Ductbank transitions to building walls and underground structures (including other intersecting 
ductbanks) shall be designed to prevent shearing and separation. 


After completion of ductbanks, all ducts shall be rodded and brushed. Graduated mule tape and 
blank duct plugs shall be installed.  


Manholes should be left completely clean by contractor.  MIT requires that their butterfly 
diagrams are updated by the contractor to show changes due to project work. Contactor must also 
provide before and after photographs to document the changes. 


Manhole entrance requires an aluminum sign to be posted on the manhole throat stating the 
manhole identification.  For example “EMH-XX”.  Size approximately 2” x 8”. Signage should 
be replaced if missing from an existing manhole. 


Manhole entrance requires an aluminum sign to be posted on the manhole throat stating 
“DANGER High Voltage and Confined Entry Permit Required. Notify MIT Operations Prior to 
Entry.  Call 617-253-1500”. Signage should be replaced if missing from an existing manhole. 


Joints in horizontal runs of conduits within ducts, may be placed side-by-side, but stacked conduit 
joints shall be staggered along the run at least 6 inches vertically.  


Duct spacers shall be provided in all duct lines to support and maintain spacing of ducts during 
concrete pour.  Spacers shall be placed on centers not greater than 4 feet.  


Seals: 


1. Where a proposed ductbank is connecting into an existing structure, core existing vault 
and use link seals to provide water tight connections. Install 10’ of steel conduit per 
earlier requirements. 


a. For all existing or new conduits which enter underground structures or buildings, 
the cable/conduit interface shall be sealed with O-Z / Gedney type CSB conduit 
sealing bushings.  


b. The conduits and area around building service entrances and underground 
structure penetrations, conduits are to be sealed with the appropriate Link Seal 
product. 


Horizontal and Vertical Alignment: 


1. Changes in vertical or horizontal alignment of a ductbank exceeding a total of 10 degrees 
shall be long sweep bends having a minimum radius of curvature of 25 feet. 
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2. Manufactured bends may be used if reviewed and approved by MIT during the design 
process.  


3. The sum bending angles on any single run between manholes shall not exceed 180 
degrees. 


4. Spacing between electrical manholes shall not exceed 300 feet and spacing between 
telecommunications manholes shall not exceed 350 feet. 


Underground Structures and Vaults 


1. Telecom and electrical vaults shall be precast reinforced concrete.   
2. Concrete shall be 5,000 psi at 28 days.  Reinforcing steel shall comply with AASHTO 


M31, grade 60.  
3. Manhole walls and base slab to be minimum 6 inch thick, top slab minimum 8 inch thick.  
4. Entire underground structure exterior is to be damp-proofed.  
5. Ground rods shall not be installed through the underground structure floor.  Grounding 


conductors shall exit the vault high on the wall and connected to an external grounding 
system.  


6. The interior dimensions of underground structures and vaults shall be minimum 6 by 9 
feet by the required depth.   


7. Underground structures and vaults shall be designed to support loading from:   


a. Piping and appurtenances 
b. HS-20 loading 
c. Lateral soil pressures above and below ground water  


8. Underground structures and vaults shall have a sump pit 1 foot in diameter and 4 inch 
deep.  The manhole floor shall be sloped to the slump 1/4 inch per foot.  


9. Vaults shall be buried a maximum of 1 foot-6 inches. 
10. Two pulling eyes shall be provided on each wall with a ductbank window. Pulling eyes 


shall not be closer than 12 inches to any ductbank window. 
 
Manhole Covers: 


1. EJ 3200 Series locking composite cover and frame assembly.   


a. Cover size shall be at least 32” diameter. 
b. MIT Utility department approval required if cover size is smaller than 32” 


diameter. 
c. Use composite assemblies on MIT property. 
d. Do not use composite assemblies on city streets or state parks and roadways. 
e. Cover shall meet MIT electrickal, telecom and fire alarm manhole labeling 


standards.  


Conduits (Piping) 
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1. Conduits shall be manufactured of PVC, Carlon PV-Duct, Type 40, 90 degree UL rated 
or approved equal. 


2. Material shall have a tensile strength of 7,000 psi at 74.3 deg. F, flexural strength of 
11,000 psi and compressive strength of 8,600 psi.   


 
Conduit Seal Plugs – Spare Ducts 
 


1. Tyco Electronics Blank Duct Plugs Type JM-BLA or approved equal. 
  
 a. To be used for spare ducts in manholes and at building entrances. 
 b. All spare ducts shall have pulling tape installed and terminated to duct plug. 
 
Conduit Seal Foam – Existing Cables in Ducts 
 
      1. Polywater Corp. FST Foam Sealant or approved equal.  To be used on existing cables in 
 manholes and at building entrances. 
 
Conduit Seal Bushing – New Cables in Ducts 
 
      1. O-Z/Gedney Conduit Sealing Bushing Type CSB or approved equal 
 
 a. To be used for new and existing cable installations in manholes and at building  
  entrances. 
 b. Order sealing bushing to match specific cable size used within duct. 
 c. Duct sealing bags similar to Raychem RDSS are not acceptable. 
 
Non-Metallic Cable Racks 
 
      1. Underground Devices, Inc. Type “-B” or approved equal 
 
 a. Attach the racks to the structure using stainless steel hardware. 
 b. Racks shall be designed to support all the cables within the manhole, including  
  spare capacity for future cables. 


8.3 Quality Assurance 


See 2.4 above. 


8.4 Installation 


Water and debris must be prevented from entering conduits or manholes during construction. The 
ends of all conduits shall be plugged with blank duct plugs immediately after they are rodded and 
brushed clean. When cables are pulled the blank duct plugs can be removed from the utilized 
conduits and segmented OZ Gedney duct plugs shall be installed in their place. Spare ducts shall 
remain protected by blank duct plugs. 
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9.  335000 – STEAM AND CONDENSATE UTILITIES 


9.1 Steam and Condensate Information 


Steam is delivered to buildings at 190-200 psig entry pressure and 380-450 degrees F depending 
upon location and proximity to CUP. 
  
No direct CUP steam exposure is allowed for humidification. Steam needed for humidification is 
to be provided by the building with a separate clean steam generating heat exchanger. 
 
Steam required for process needs is to be provided by the building with a separate steam 
generating heat exchanger. 
 
All condensate within the utility system must be returned to the Central Utilities Plant.  
 
Pressure reducing station installation is building and project responsibility. 
 
The Utility Steam and Condensate system begins at the CUP and ends at the building isolation 
valve or PRV.  After this point, refer to Section 23. 


9.2 Steam and Condensate Design Issues 


Steam main drip locations and detailing need to be coordinated with the work of other disciplines 
and MIT Facilities. Inside of building or walkable tunnel follow HVAC standard for condensate 
pumping.   Underground Utility Systems can inject high pressure condensate into the pumped 
condensate return using a sparger as shown in drawing M-18. 
  
Ease of installation, maintenance and repair of vaults, tunnels and trenches are important design 
considerations.  
 
Condensate handling and use of flash tanks, injection quills, pump sets and trapping need to be 
accounted for and properly located.  
 
Label and identify pitch of piping for proper condensate removal.  
 
Provide proper clearances between steam and condensate piping and other piping and structures.  
 
Thermally insulate all hot lines and surfaces. Completely insulate all system components and 
surfaces including, without limitation, piping, valves, valve bonnets, flanges, strainers, fittings, 
expansion joints, special valves, control valves and cocks. Insulation and jacketing thickness shall 
be based on a 40 year life cycle cost basis. See Details M-1 & MH3.  
  
Comply with the general installation requirements provided by the MIT Utilities Group. See 
Details M-2, M-3, M-4, M-5, M-6, M-7, M-8, M-9 & C-1. Details are illustrative and will vary 
depending upon the specific manufacturer providing the product. All prefabfricated direct buried 
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piping to be marine grade and the shrink sleeve enclosures be double sealed in ground water 
locations. 
  
Provide single trap to hold steam in a heating apparatus or piping system and allow condensate 
and air to pass. See Detail M-18.  


9.3 Steam and Condensate Quality Assurance 


The piping system supplier's representative shall be responsible for directing the installation and 
testing of the conduit system. It shall be certified in writing by the supplier that the representative 
is technically qualified and experienced in the installation of the systems and has been factory 
trained to provide field technical assistance. The supplier's representative shall be present during 
the following work phases:   


      1. Inspection and unloading  
      2. Inspection of trench prior to laying of conduit  
      3. Inspection of expansion loops  
      4. Inspection of joining of system  
      5. Hydrostatic Testing (piping)  
      6. Air test (conduit)  
      7. Repair of any patchwork  
      8. Back filling of conduit sections.  Examine 100% all welds per radiography examination 
 for underground pipe 


9.4 Steam and Condensate Products 


MIT’s preference is for trench systems when installing new steam and condensate.  When a 
trench is not possible, due to pipe depth or area congestion, direct buried pipe shall be used. 
 
Several recent installations of steam and condensate piping systems are preinsulated composite 
systems by Thermacore (Duo-Therm 505) and Perma-Pipe (Multi-Therm 500 or 750). We require 
dryable, drainable, and air-testable systems. The piping, elbows, tees, expansion loops, end seals, 
gland seals and anchors are all part of the manufacturer’s engineered system. The exterior of the 
selected conduit pipe must be suitable for continuous immersion in groundwater with low pH 
soils. This requires that the steel conduit’s protective coating be of a “marine grade” quality. 
 
All piping in manholes shall be insulated with Aerogel Pyrogel inside removable blankets using 
jacketing made of PTFE (PureTeflon), 13.5 oz./sq. yd. minimum. Insulation thickness shall be 
calculated to provide a 90 degree F outer surface temperature.  Blankets will be stitched with 
Kevlar thread with a minimum of .0114", with a break point of 35 lbs. Stitch spacing will be 4 - 6 
stitches per inch. Hot rings, staples or wire are not acceptable means of closure. No raw cut edges 
are to be exposed after installation. Blankets will be secured with Velcro straps and/or D-rings 
that can withstand temperatures of up to 600 degrees F, and shall be easy to remove and reinstall 
to allow for pipe maintenance.  Valves and joints shall be jacketed separately from straight runs 
to allow for future maintenance.  Steam traps and small gauge pipe shall not be insulated.  
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Trench tops and trench exteriors shall be waterproofed with “Bituthene 3000” –Rubberized 
asphalt/polyethylene waterproofing system or MIT approved equal. 
  
Seal all exterior wall piping penetrations above and below grade with “Link Seals” by 
Thunderline Corporation, Wayne, Michigan. See Details M-13, M-14, M-15 & M-17. Details are 
not to scale and dimensions will vary with each manufacturer. 


Manhole Frames and Covers: 


1. Frames and covers shall have a 36-inch diameter clear opening. 
2. Frames and covers shall be by Fibrelite, FL75 series. Frames and covers shall be 


designed for H-20 heavy duty traffic loading.  Composite covers shall not be installed in 
public streets. 


3. The covers shall say “MIT STEAM”. Below this text the steam vault number shall 
appear. 


4. All manholes will be vented. Refer to detail MH4. 
5. Concrete manholes will have a minimum wall thickness of 10” with steel rebar and 


sacrificial zinc anodes. Concrete shall have a minimum strength of 5000 psi. The interior 
and exterior shall be waterproofed with “GCPAT Bituthene 3000” – Rubberized 
asphalt/polyethylene waterproofing system or MIT approved equal. 


6. Steel manholes shall have FRP coating and be pressure tested to 5 psi.  
 
All steam valves less than or equal to 2 inches are to be socket welded. Valves greater than 2 
inches are to be butt welded. Preferred manufacturer for steam using manually operated gear is 
Adams. (See Pipe Index)  
 


9.5 Steam and Condensate Metering 


A. General 
 


1. Flow Measurement 
For pipe sizes 4” or greater, steam mass flow shall be measured using a flanged GE 
Panametrics Ultrasonic Flow Tube as the primary flow element combined with the 
GS868 energy meter. For pipe sizes less than 4”, a GE vortex meter shall be used. The 
flow meter system shall have a typical turndown ratio of at least 100:1.  The flow element 
design will be handled by GE directly, with the factory mandating the upstream and 
downstream straight pipe runs required to obtain the turn down ratios needed.  


 
2. Location of Flow Tube 
The primary flow element shall be installed on the high pressure side of a building steam 
PRV. Installation in a horizontal run of pipe is preferred to eliminate residual condensate 
at low flows. If vertical installation is required, GE must be informed as to that fact and 
as to direction of flow; up or down. 
Pipe straight run requirements shall be as follows: 
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Upstream of the flow tube: Minimum of twenty pipe diameters for ultrasonic – ten 
otherwise 
Downstream of the flow tube: Minimum of ten pipe diameters for ultrasonic – five 
otherwise 


 
3. Temperature Measurement 
Steam Supply temperature shall be measured using a Rosemount Series 214 100 ohm 
Platinum Resistance Temperature Detector (RTD) sensor installed in a thermowell. The 
temperature signals shall be wired to the GE GS868 flow computer to an RTD/4-20mA 
card provided through GE.   If using the GE vortex meter, temperature compensation is 
already included in the meter. 


 
4. Pressure Transmitter 
A Rosemount transmitter shall be provided for the pressure compensation to the GS868 
flow computer.  It will be ranged 0 – 300 PSIG and wired into the RTD/4-20mA card 
provided through GE. The transmitter shall be located at a level below the steam supply 
line.  Impulse lines connecting it to the pressure tap in the spool piece shall have a 
minimum pitch of 1” per foot. If using the GE vortex meter, pressure compensation is 
already included in the meter. 


 
5. Sensor Lines (Impulse Lines) 
Sensor lines from the steam pressure tap to the Rosemount transmitter shall be securely 
supported and guarded from accidental damage.  A 1/4 turn ball valve shall be used for 
the root isolation valve as well as a blowdown valve. All tubing, piping, fittings, valves, 
and other wetted parts of the sensing lines shall be grade 316 stainless steel !” tubing, 
with standard rating of at least 25% above the steam line pressure and temperature, to 
prevent corrosion damage to the transmitter. 


 
B. Products 


1. Flow Element 
General Electric flow cell consisting of a flow tube of the diameter sized to capture the 
operation range of the steam load for the building. GE configurations sheets shall be 
filled out for sizing the flow tubes.  The flow tube shall be fitted with raised ANSI 300# 
flanges.  The contractor shall install flanges in the existing metering loop to 
accommodate the metering tube.  Distance from the up-stream flange to the nearest fitting 
shall be not less than ten pipe diameters. Distance from the down-stream flange to the 
nearest fitting shall be not less than five pipe diameters. 
2. Temperature Sensor and Thermowell 
Temperature Sensor: Rosemount Series 214 RTD Platinum Thin Film Temperature 
Sensors with thermowells – one in the hot water supply line and one in the hot water 
return line. 
Model No. 214CRTSMB1S4ExxxxSLAT1C3B1G3FAEyyyXW where xxxx = sensor 
length (Immersion length + head length) and yyy = extension length.  Sensor lead 
termination shall consist of a painted aluminum connection head with flat cover 
containing six (6) terminals. Adapter shall be spring loaded-type. 


 
Thermo-well:  A dedicated thermowell shall be provided for metering.  Insertion length 
shall allow for a penetration to the center of the pipe after allowing for the length of the 
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weld-o-let. Model Number 114CExxxxTAB3SCyyyBXW where xxxx = immersion 
length and yyyy = head length.  Pipe Mounting Connection: Weld-O-Let Standard "-14” 
NPT (with Female connector). 


 
3. Pressure Transmitter 
A Rosemount Model 3051 Gauge pressure transmitters shall be provided. Transmitter 
shall be factory calibrated to a range of 0 to 300 PSIG. Transmitter will be coupled with a 
306 two-valve manifold and installed in such a way that the valve handles and calibration 
port are easily accessible. 
Transmitter mfg. order number: 3051TG4A02A1AS5M5Q4 
Manifold shall be Rosemount Model No. 0306RT22AA11 


 
C. Installation 
Run a dedicated circuit (120VAC) to flow meter in EMT conduit. Leave slack in the 
wiring for connections (to be completed later).  Provide a local disconnect (light switch) 
in order to allow for safe meter servicing. Run Liquid –Tight Flexible conduit from the 
flow meter to the transducers and RTD sensors.  RTD wiring to be 4 conductor 20ga or 
better.  Belden Number: 8484 (4 conductor copper) or better.  Coaxial cable to be 
provided by GE with meter.  Both RTD and coaxial may run in the same conduit if 
needed. Connect transducer w with transducer cable to the flow meter.  GE onsite start-up 
will be included with purchase of meter – they will program and commission meter.  


 
A complete system shall include a pressure transmitter with integral 2 valve isolation manifold 
connected by close nipples to isolate the sensing lines. The isolation manifold shall be a 316 
Stainless Steel Block Type. In addition, the system shall include two root block valves, extended 
blow down lines with isolation valve and cap.  The block valves and isolation valve shall be a 
single piece ball valve rated for 300PSIG. The pressure sensing ports will be installed at a 
position that will resist air entrapment and sediment build-up. 
 
10.  336000 – MEDIUM TEMPERATURE WATER 


UTILITIES 


10.1 Medium Temperature Water Information 


Supply temperature is reset by CUP based on outside air temperature.  
 
Supply currently provides hot water at 180-240 degrees F but may change if CoGen waste heat 
becomes the primary generator.  
 
The Utility Medium Temperature Water system begins at the CUP and ends at the building heat 
exchanger.  After this point, refer to Division 23. 


10.2 Medium Temperature Water Design Issues 


The existing MTW piping system mostly consists of Logstor pre-insulated pipe. It is a 
preinsulated composite system manufactured to comply with EN 253. It consists of steel piping to 
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carry the hot water, surrounded by a polyurethane foam, with an outer protective casing of high 
density polyethylene. Tricon and Perma-Pipe (Xtru-therm) are North American equivalents and 
should be considered for future projects. Any expansion of an existing system shall match the 
existing.  The piping, elbows, tees, expansion loops, end seals, gland seals and anchors are all part 
of the manufacturer’s engineered system. The exterior of the selected conduit pipe must be 
suitable for continuous immersion in groundwater with low pH soils. This requires that the steel 
conduit’s protective coating be of a “marine grade” quality. 
 
System design should minimize pipe stress where possible. General installation requirements can 
be found in Details M-5, M-6, M-7 and C-1. 
 
Design peak delta P at the heat exchangers which serve the building shall be in the range of 5-20 
psi on the utility side of the exchanger. 
 
Thermally insulate all hot lines and surfaces. Completely insulate all system components and 
surfaces including, without limitation, piping, valves, valve bonnets, flanges, strainers, fittings, 
expansion joints, special valves, control valves and cocks. See Detail M-1. 
  
Provide adequate clearances to other piping systems and structures. Exterior wall piping 
penetrations are detailed in M-15 and M-16. 
  
Arrange hot water supply and return piping so as to minimize heat transfer to chilled water 
piping. 
 
Provide provisions for cleaning and flushing of piping in system design. Provide provisions for 
leak detection. 
 


10.3 Medium Temperature Hot Water Quality Assurance 


The piping system supplier's representative shall be responsible for directing the installation and 
testing of the conduit system. It shall be certified in writing by the supplier that the representative 
is technically qualified and experienced in the installation of the systems and has been factory 
trained to provide field technical assistance. The supplier's representative shall be present during 
the following work phases:  


      1. Inspection and unloading  
      2. Inspection of trench prior to laying of conduit  
      3. Inspection of expansion loops  
      4. Inspection of joining of system  
      5. Hydrostatic Testing (piping)  
      6. Air test (conduit)  
      7. Repair of any patchwork  
      8. Back filling of conduit sections.  
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10.4 Medium Temperature Hot Water Metering 


A. General 
 


1. Flow Measurement 
Hot water mass flow shall be measured using a flanged GE Panametrics Ultrasonic Flow 
Tube as the primary flow element combined with the DF868 energy meter. The flow 
meter system shall have a typical turndown ratio of at least 400:1.  The flow element 
design will be handled by GE directly, with the factory mandating the upstream and 
downstream straight pipe runs required to obtain the turn down ratios needed.  


 
2. Location of Spool Piece 
The spool piece shall inserted into the supply line, before any building chilled water 
pumps or line branch take-offs. Installation in a horizontal run of pipe is preferred but if a 
vertical run is the only option this note will be passed on to GE for design review. 
Pipe straight run requirements shall be as follows: 
Upstream of the Flow Cell: Minimum of ten, preferably twenty pipe diameters 
Downstream of the Flow Cell: Minimum of five, preferably ten pipe diameters 


 
3. Temperature Measurement 
Hot water supply and return temperatures shall be measured using a Rosemount series 
214 100 ohm platinum resistance temperature detector (RTD) sensor, or similar, installed 
in a thermowell. The thermowell locations shall be provided so as to record temperature 
of the supply and return service as they enter and exit the building. Each RTD will be 
wired directly to the DF868 energy meter to a supplied dual channel RTD input card.  


 
4. Flow Output 
The GE hot water energy meter will have a Modbus RTU card supplied with the meter.  
This will be wired into a serial Modbus chain running between all respective energy 
meters in the project, terminating at the metering panel. 


 
5. Pressure Measurement 
Hot water supply and return pressure shall be provided for managing building 
distribution. The PSI taps shall be installed in supply & return lines before any process 
take-offs. The two analog points will be wired into the two 4-20 mA analog inputs in the 
DF868 energy meter to a supplied dual channel 4-20mA input card. 


 
6. Sensor Lines (Impulse Lines) 
Sensor lines from the pressure taps to the Rosemount pressure transmitter shall be 
securely supported and guarded from accidental damage.  All tubing, piping, fittings, 
valves, and other wetted parts of the sensing lines shall be 316 SS !” tubing. 


 
B. Products 
 


1. Flow Element 
A General Electric Flow Cell consisting of a flow tube of the diameter sized to capture 
the operational range of the hot water load for the building. GE configurations sheets 
shall be filled out for sizing the flow tubes.  The flow tube shall be fitted with raised 







MIT Design Standards | Division 33 — Utilities   Page 44 of 53 
 


 


ANSI 150# flanges.  The contractor shall install flanges in the existing metering loop to 
accommodate the metering tube.  All associated coaxial cable will also be provided in 
sufficient length to connect the flow element to the DF868 energy meter, not more than 
100 cable feet distant.  


 
2. Pressure Transmitters 
Two Rosemount Model 3051 Gauge pressure transmitters shall be provided. Transmitter 
shall be factory calibrated to a range of 0 to 150 PSIG. Transmitter will be coupled with a 
306 two-valve manifold and installed in such a way that the valve handles and calibration 
port are easily accessible.  A 1/4 turn ball valve shall be used for the root isolation valve 
as well as a blowdown valve. 
Transmitter mfg. order number: 3051TG2A2B21AS5B4Q4J3M5 
Manifold mfg. order number: 0306RT22AA11 


 
3. Temperature Sensors, Thermowells and Temperature Transmitters 


a. Temperature Sensor 
Two Rosemount Series 214 RTD Platinum Thin Film Temperature Sensors with 
thermowells – one in the hot water supply line and one in the hot water return 
line. 
Model No. 214CRTSMB1S4ExxxxSLAT1C3B1G3FAEyyyXW where xxxx = 
sensor length (Immersion length + head length) and yyy = extension length.  
Sensor lead termination shall consist of a painted aluminum connection head 
with flat cover containing six (6) terminals. Adapter shall be spring loaded-type. 


 
b. Thermowell 
A dedicated thermowell shall be provided for metering.  Insertion length shall 
allow for a penetration to the center of the pipe after allowing for the length of 
the weld-o-let. Model Number 114CExxxxTAB3SCyyyBXW where xxxx = 
immersion length and yyyy = head length.  Pipe Mounting Connection: Weld-O-
Let Standard 3/4-14” NPT (with Female connector) 


 
C. Installation 
 


See DWG schematic of typical Chilled water meter set-up, provided. 
Run a dedicated circuit (120VAC) to flow meter in EMT conduit. Leave slack in the 
wiring for connections (to be completed later).  Provide a local disconnect (light switch) 
in order to allow for safe meter servicing. Run Liquid –Tight Flexible conduit from the 
flow meter to the transducers and RTD sensors.  RTD wiring to be 4 conductor 20ga or 
better.  Belden Number: 8484 (4 conductor copper) or better.  Coaxial cable to be 
provided by GE with meter.  Both RTD and coaxial may run in the same conduit if 
needed. Connect transducer w with transducer cable to the flow meter.  GE onsite start-up 
will be included with purchase of meter – they will program and commission meter.  


 
 
11.  338000 – CHILLED WATER UTILITIES 
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11.1 Chilled Water Information 


Design Delta T should be 14-16 degrees across building. 
  
There should be no requirement for secondary pumping of distribution system chilled water 
unless creating a recirculating loop within a building. Location of service relative to CUP and 
Plant delta P available will determine the pressure available to the building.  
 
Differential pressure requirements at the building should be designed to not exceed 20 psi.  
 
The Utility Chilled Water system begins at the CUP and ends at the building wall.  After this 
point, refer to Division 23. 


11.2 Chilled Water Design Issues 


The designer is responsible for the selection of proper corrosion protection systems and building 
sealants for site soil conditions to address issues of conductivity, resistivity, acidity and water 
table elevation. 
 
Chilled water systems on campus historically have been either welded steel pipe or ductile iron. 
HDPE has been used for temporary bypasses with success. It has not yet been used in a 
permanently installed system. 
 
Summer setpoint for chilled water temperature delivered to the campus is 42 degrees F. As 
outdoor conditions enable a transition to non-refrigeration (thermocycle or “free”) cooling at the 
power plant the setpoint will move upward to a winter condition of 50 degrees F. More detail can 
be found in HVAC Division 23 of the MIT Design Standards. 
 
The piping system design pressure is 150 psig. Typical system supply static pressure at the plant 
wall runs in the range of 90 to 130 psig. 
 
Ductile Iron Pipe : Pipe shall conform to AWWA C151, minimum pressure class 250. All ductile 
iron pipes shall be cement mortar lined in conformance with AWWA C104 and shall have a l mil 
thick exterior petroleum asphaltic coating. Pipe shall be of domestic manufacture: U.S. Pipe, 
American Ductile Iron Pipe (American Pipe), or Atlantic States. No substitutions. Ductile iron 
chilled water piping joints are to be mechanically restrained. Where mechanically-restrained 
factory joints are not possible in design, Megalug joints are required. 
 
Welded Steel Pipe:  
 
All piping 10 inches and under shall be Schedule 40, all twelve inch and larger shall be .375" wall 
A53 ERW pipe. All piping shall be factory coated with an extruded polyethylene jacket by either 
Energy Coatings (PRITEC 10-60) or Shaw Coatings (Black Jacket). Fittings and weld joints shall 
be coated with RAYCHEM shrink sleeves or POLYKEN YGIII tape coating.  
  
Valves shall conform to the latest revision of AWWA Standard C-515 covering Resilient Wedge 
Gate Valves for Water Supply Service.  M&H C509 is an example. See www.mh-valve.com. 
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For ductile iron systems, provide for temporary restraints during hydrostatic testing if permanent 
restraints are not yet installed.  
 
Thermally insulate above ground lines and surfaces including all system components including 
piping, valves, valve bonnets, flanges, strainers, fittings, expansion joints, special valves, control 
valves and cocks. See Detail M-1.  
 
Refer to the following typical details for exterior wall piping penetration and pipe installation 
guidelines. See Detail M-5, M-6 and M-7.  
 
Chilled water mass flow shall be measured using a flanged GE Panametrics Ultrasonic Flow Tube 
as the primary flow element combined with the DF868 energy meter. The flow element design 
will be conducted by GE directly, with the factory mandating the upstream and downstream 
straight pipe runs required to obtain the turn down ratios needed. Supply and Return pressure data 
will be processed through two Rosemount Model 3051 Gauge pressure transmitters that have 
been factory calibrated to a range of 0-150 PSIG. Transmitters will be coupled with 306 two-
valve manifolds. Transmitter order number is: 3051TG2A2B21AS5B4Q4J3M5. Manifold order 
number is: 0306RT22AA11.  
 
Supply and Return temperatures to be measured using a Rosemount Series 68 100 ohm platinum 
resistance temperature detector (RTD) sensor or approved substitute.  
 


11.3 Chilled Water Quality Assurance 


See 2.4 above. 


11.4 Chilled Water Metering 


A. General 
 


1. Flow Measurement 
Chilled water mass flow shall be measured using a flanged GE Panametrics Ultrasonic 
Flow Tube as the primary flow element combined with the DF868 energy meter. The 
flow meter system shall have a typical turndown ratio of at least 400:1.  The flow element 
design will be handled by GE directly, with the factory mandating the upstream and 
downstream straight pipe runs required to obtain the turn down ratios needed.  


 
2. Location of Spool Piece 
The spool piece shall inserted into the supply line, before any building chilled water 
pumps or line branch take-offs. Installation in a horizontal run of pipe is preferred but if a 
vertical run is the only option this note will be passed on to GE for design review. 


 
Pipe straight run requirements shall be as follows: 


Upstream of the Flow Cell: Minimum of ten, preferably twenty pipe diameters 
Downstream of the Flow Cell: Minimum of five, preferably ten pipe diameters 


 
3. Temperature Measurement 
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Chilled water supply and return temperatures shall be measured using a Rosemount series 
214 100 ohm platinum resistance temperature detector (RTD) sensor, or similar, installed 
in a thermowell. The thermowell locations shall be provided so as to record temperature 
of the supply and return service as they enter and exit the building. Each RTD will be 
wired directly to the DF868 energy meter to a supplied dual channel RTD input card.  


 
4. Flow Output 
The GE chilled water energy meter will have a Modbus RTU card supplied with the 
meter.  This will be wired into a serial Modbus chain running between all respective 
energy meters in the project, terminating at the metering panel. 


 
5. Pressure Measurement 
Chilled water supply and return pressure shall be provided for managing building 
distribution. The PSI taps shall be installed in supply & return lines before any process 
take-offs. The two analog points will be wired into the two 4-20 mA analog inputs in the 
DF868 energy meter to a supplied dual channel 4-20mA input card. 


 
6. Sensor Lines (Impulse Lines) 
Sensor lines from the pressure taps to the Rosemount pressure transmitter shall be 
securely supported and guarded from accidental damage.  All tubing, piping, fittings, 
valves, and other wetted parts of the sensing lines shall be 316 SS !” tubing. 


 
B. Products 
 1. Flow Element 


A General Electric Flow Cell consisting of a flow tube of the diameter sized to capture 
the operational range of the Chilled water load for the building. GE configurations sheets 
shall be filled out for sizing the flow tubes.  The flow tube shall be fitted with raised 
ANSI 150# flanges.  The contractor shall install flanges in the existing metering loop to 
accommodate the metering tube.  All associated coaxial cable will also be provided in 
sufficient length to connect the flow element to the DF868 energy meter, not more than 
100 cable feet distant.  


 
2. Pressure Transmitters 
Two Rosemount Model 3051 Gauge pressure transmitters shall be provided. Transmitter 
shall be factory calibrated to a range of 0 to 150 PSIG. Transmitter will be coupled with a 
306 two-valve manifold and installed in such a way that the valve handles and calibration 
port are easily accessible.  A # turn ball valve shall be used for the root isolation valve as 
well as a blowdown valve.   
Transmitter mfg. order number: 3051TG2A2B21AS5B4Q4J3M5 
Manifold mfg. order number: 0306RT22AA11 


 
3. Temperature Sensors, Thermowells and Temperature Transmitters 
a. Temperature Sensor 


Two Rosemount Series 214 RTD Platinum Thin Film Temperature Sensors with 
thermowells – one in the chill water supply line and one in the chill water return 
line. 
Model No. 214CRTSMB1S4ExxxxSLAT1C3B1G3FAEyyyXW where xxxx = 
sensor length (Immersion length + head length) and yyy = extension length.  
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Sensor lead termination shall consist of a painted aluminum connection head 
with flat cover containing six (6) terminals. Adapter shall be spring loaded-type.   


b. Thermowell 
A dedicated thermowell shall be provided for metering.  Insertion length shall 
allow for a penetration to the center of the pipe after allowing for the length of 
the weld-o-let. Model Number 114CExxxxTAB3SCyyyBXW where xxxx = 
immersion length and yyyy = head length.  Pipe Mounting Connection: Weld-O-
Let Standard 3/4-14” NPT (with Female connector) 


 
C. Installation 
 


See DWG schematic of typical Chilled water meter set-up, provided. 
Run a dedicated circuit (120VAC) to flow meter in EMT conduit. Leave slack in the 
wiring for connections (to be completed later).  Provide a local disconnect (light switch) 
in order to allow for safe meter servicing. Run Liquid –Tight Flexible conduit from the 
flow meter to the transducers and RTD sensors.  RTD wiring to be 4 conductor 20ga or 
better.  Belden Number: 8484 (4 conductor copper) or better.  Coaxial cable to be 
provided by GE with meter.  Both RTD and coaxial may run in the same conduit if 
needed. Connect transducer w with transducer cable to the flow meter.  GE onsite start-up 
will be included with purchase of meter – they will program and commission meter. 


 
12.  339000 – NATURAL GAS UTILITIES 


12.1 Natural Gas Information 


The natural gas provider for the campus is Eversource.  
 
MIT has several segments of a buried gas system. 
  
The gas company is to be provided in writing the total connected load for new services. 
 
The MIT Natural Gas System begins at the Eversource meter and ends at the first isolation valve. 
 


12.2 Natural Gas Design Issues 


The designer must review the preliminary gas system design with the gas provider early in the 
design process and regularly thereafter.  
 
The gas company will make the connections to the gas main and will provide the service branch 
to the building. MIT may be back-charged for this expense.  
 
The gas company is to be provided in writing the total connected load for new gas consumption.  
 
The gas company typically furnishes and installs the gas meter.  
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Provide swing joints at buildings at buildings as required by codes and standards to account for 
building settlement.  
 
Refer to the Plumbing sections of the MIT Design Standards for laboratory gas requirements.  
 
MIT requires additional metering of natural gas flow to be remotely monitored.  
 


12.3 Natural Gas Quality Assurance 


See 2.4 above. 
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APPENDIX A:   SANITARY SEWER OVERVIEW 
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APPENDIX B:   STORMWATER OVERVIEW 
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APPENDIX C:   BUILDING ENTRANCES 
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APPENDIX D:   UTILITIES DETAILS 


 


C1 - Typical Pipe Bedding Detail 
C2 - Precast Concrete Catch Basin 
C3 - Precast Concrete Drain Manhole 
C4 - Typical Ductbank 
C5 - Typical Electrical/Telecom Manhole  
C5A - Typical Electrical/Telecom Rack Detail 
C6 - Typical Electrical/Telecom Manhole Cover and Frame 
C7 - Water Service 
C8 - Hydrant and Valve 
C9 - Tapping Sleeve and Valve 
C10 - Blow-Off Hydrant 
C11 - Post Indicator Valve 
C12 - Typical Sanitary Sewer Manhole 
C13 - Inside Drop Manhole (Plan) 
C13A - Inside Drop Manhole Elevation 
 
M1 - Steam and Condensate Piping in Manhole - Insulation Installation Detail 
M2 - Exterior Above Ground Insulation Installation Detail 
M3 - Typical Pipe Details 
M4 - Valve Box Cover 
M5 - Pipe Hanger Support 
M6 - Single Pipe Support 
M7 - Multiple Pipe Support 
M8 - Standard Anchor Assembly 
M9 - Not used 
M10 - Not used 
M11 - Dirt Leg and Steam Trap Detail, Low and Medium Pressure - Bldg Return 
M12 - Cross Section of Engineered Pipe - Steam Supply and Condensate Return 
M13 – Gland Seal Assembly 
M14 - Wall Penetration for Underground Mechanical Services 
M15 - Hot Pipe Penetration Detail 
M16 - Not used 
M17 - Condensate End Seal Assembly 
M18 - High Pressure Condensate Return Sparger 
 
MH1 - Typical Manhole Layout Elevation - Steam 
MH2 - Not used 
MH3 - Typical Manhole Trap Assembly Detail – High Pressure Steam Manholes 
MH4 - Typical Manhole Vent Detail 
MH5 - Typical Manhole Layout - Plan - Steam 
MH6 - Typical Manhole Pumping Detail 


 
END OF DOCUMENT 

































































































































































