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| 01 – 2024 P100 Updates

Chapter 5 Mechanical Engineering

Here is what’s new…



5.1.2  Humidity Control

Revised Section:

- Modified requirements to require M&V for 
baseline and all tiers



5.1.3  Cooling Robustness
5.1.4  Heating Robustness

NEW Section:

- Require cooling and heating plant equipment 
arrangement to be sized based on temperature 
and humidity criteria to cover the desired level 
of redundancy for the facility



Baseline Tier 1

Failure of one (1) machine results in a 
temperature rise/drop of NO MORE 
than 5 degree Fahrenheit + RH less 
than or equal to 60%

Chiller/
Boiler

Chiller/
Boiler

Chiller/
Boiler

Failure of one (1) machine results NO 
temperature rise/drop + RH less than 
or equal to 60%

Chiller/
Boiler

Chiller/
Boiler

Chiller/
Boiler

Partial 
Redundancy

N + 1



5.1.8  Filtration

Revised Section:

- MERV-A filter classifications are now required

- Added a Tier 1 filtration standard for Wildland 
Urban Interface areas, requiring filter racks and 
fan performance that can accommodate 
MERV-15 bag filters

References:
MERV vs MERV-A Filter Efficiency Ratings Explained  

Image Source: 
https://www.camfil.com/en-us/products/general-ventilation-filter
s/compact-filter_-box-type/airopac-traditional/aeropac-_-47728

https://cleanair.camfil.us/2021/10/15/what-are-merv-ratings-merv-vs-merv-a-filter-efficiency-ratings-explained/


5.1.10  HVAC Operational 
Efficiency

Revised Section:

- Revised requirement to comply with the more 
stringent version ASHRAE Standard 90.1 
Minimum Efficiencies

- Require compliance with current version of 
FEMP Minimum Efficiency Requirements

- Provided clarification on how chiller efficiencies 
need to comply with ASHRAE 90.1 and FEMP



5.2.8  Treating Biological Growth

Revised Section:

- Added requirement to comply with ASHRAE  
Standard 188, Legionellosis: Risk Management 
for Building Water Systems



5.3.2  HVAC Systems

Revised Section:

- Expanded on GSA’s electrification requirements 
by referencing the new 1.9.3.5 Electrification 
section of P100 and consolidating language in 
Chapter 5



5.3.2.1  Chiller Plant

Revised Section:

- Consolidated the language of this 
section to align with the new 
Robustness performance 
requirements in Section 5.1

- Removed minimum requirements to 
provide three (3) equally sized 
machines

- Removed domestic construction 
material requirements when a 
waiving BAA or per requirements of 
FAR 25.2



5.3.2.6  Roof-Mounted 
Equipment

Revised Section:

- Added air-source heat pumps, condensing units 
and condensers to list of permitted roof 
mounted equipment

- Added reference to Chapter 3, Roofing and 
Horizontal Waterproofing-Membrane System for 
membrane requirements

Image Source: 
https://highmark.co/insights/case-studies/compact-flexible-aerm
ec-nyb-chillers-installed-in-nyc-skyscraper/



5.3.2.7  Controls / Building 
Automation Systems
Revised Section:

- Clarified the use of LonTalk protocol if existing 
systems is LonWorks

5.3.2.8  Coordination of 
Digital Control Systems
Revised Section:

- Added requirement to coordinate with the 
Regional Smart Building Team or primary Smart 
Building POC

- Prohibit use of external/commercial network 
connection



5.3.2.7  Controls / 
Building Automation 
Systems
Revised Section:

- Clarified the use of LonTalk protocol if existing 
systems is LonWorks

5.3.2.8  Coordination of 
Digital Control Systems
Revised Section:

- Clarified the use of LonTalk protocol if existing 
systems is LonWorks

5.3.2.9  Building Automation 
System Software
Revised Section:

- Added requirements to follow Smart Building 
system requirements and reference to the 
Building Technologies Technical Reference Guide

5.3.2.10  Building 
Automation System 
Controllers
Revised Section:

- Added reference to the Building Technologies 
Technical Reference Guide

5.3.2.12  Integrated 
Sequences of Operation 
(ISOO)
Revised Section:

- Clarified marking of CO2 sensors and added 
requirement to clearly identify all pressure 
sensors controlling air and water side VFDs



5.3.2.13.2  Occupancy Counting

Revised Section:

- Clarified guidance on occupancy counting and 
integration with the the GSA Unified Interface

- Clarified that devices monitoring egress systems 
must not impede such means of egress

- Require all occupancy counting devices to 
comply with GSA IT + Smart Building system 
requirements and be Scan and Remediation of 
all IP addressable devices



5.3.2.17  Connectivity to 
the GSA Network and IP 
Addressable Devices

NEW Section + Subsections:

- Guidance on connectivity 
standards to GSA Network

- Additional information can be 
found in the Building Technologies 
Technical Reference Guide (BTTRG)



5.3.3.4 Cooling and Heating 
Coils

NEW  text added to Section for coil protection from fossil 
fuel combustion products:

- For urban environments and combined 
urban/marine environments, aluminum fins with 
electro coating are preferable to copper fins for 
NOx/SOx corrosion protection from fossil fuel 
combustion products.

References:
NOx: nitrogen oxide
SOx: sulfur oxide
Whole Building Design Guide - Corrosion Toolbox 

https://www.wbdg.org/additional-resources/tools/corrosion-toolbox


5.3.3.6 Copper Pipe Fittings

NEW  text added to Section referencing refrigeration system 
safety standards:

- Installation must comply with all requirements of ASHRAE 
Standard 15 Safety Standard for Refrigeration Systems and 
ASHRAE Standard 34 Designation and Safety Classification 
of Refrigerants, refrigerant concentration limits. 

- ASHRAE Standard 15 and ASHRAE Standard 34 refrigerant 
concentration limit calculations must be provided for each 
space containing refrigeration piping for each design 
phase submittal.

References:
Link to HVAC System Refrigerant Safety Calculations

https://drive.google.com/file/d/17gtC5kNZ3bDgj97hIjRTYLRKbVmVmVwa/view?usp=drive_link


HVAC System Refrigerant 
Safety Calculations

The following items must be included in the analysis:

1. Identify the refrigerant containing system components 
located in the conditioned space

2. Identify the refrigerant piping located in the conditioned 
space

3. Determine the refrigeration system’s classification: 
high-probability system or low-probability system

4. Determine the refrigerant safety classification (e.g. A1, A2, 
etc.) and the refrigeration concentration limit (RCL)

5. Determine the occupancy type in which equipment and/or 
piping will be located

6. Determine the total volume of refrigerant that could be 
leaked into each space



HVAC System Refrigerant 
Safety Calculations

The following items must be included in the analysis:

7. Determine the maximum allowable quantity of refrigerant 
based on the type of refrigerant, system classification and 
occupancy for each space

8. Determine the geometry and volume of each space and 
each connected space

9. Determine the leaked refrigerant RCL of each space
10. Verify the leaked refrigerant RCL for each space is below 

the maximum allowable RCL
11. Identify connecting spaces and list the dimensions and 

location of the permanent openings between the spaces 
and the air movement that achieves compliance with the 
RCL



HVAC System Refrigerant 
Safety Calculations

Systems designed using ASHRAE 
Standard 15-2019 or earlier

Systems designed using ASHRAE 
Standard 15-2022

The standards do not address the size and 
location of permanent openings (e.g. door 
undercuts or transfer openings) needed to 
protect the safety of a room’s occupants.

The standard contains natural ventilation 
opening prescriptive size and
location requirements.
● Lower edge of the natural ventilation 

opening between rooms shall be 
located a maximum of 12-inches 
above the finished

Provide a detailed study or modeling for 
each space verifying the size and location 
of the permanent openings that will safely 
dissipate the leaked refrigerant to be less 
than the maximum allowable RCL at the 
breathing zone.

Provide natural ventilation opening area 
calculations and drawings showing the size 
and location of the natural ventilation 
openings (e.g. door undercuts and transfer 
openings) and effective dispersal volume 
charge (EDVC) calculations.



5.3.3.6 Copper Pipe Fittings

NEW  text added to Section:

- Refrigerant piping must be installed in accessible areas (i.e. corridors, 
machine rooms, etc.) and be located at a ceiling height that would make the 
piping accessible for repair and replacement. 

- Cooling coil condensate piping must be Type L copper.

✔



5.3.3.13  Air Source Heat Pump 
Condenser Discharge

NEW  section added:

- Where practical and cost effective, cold discharge air 
from an air source heat pump condenser operating in 
heating mode must be recovered and diverted into 
adjacent electrical rooms, mechanical rooms, I.T. / 
Telecom closets, etc. via ductwork and/or louvers, for 
supplemental cooling service. 

- This supplemental source of cooling must not be the 
only means of cooling for the space, as it is intended 
to complement the primary cooling source as an 
energy recovery measure.



5.3.4.3  Duct Construction

NEW  section added:

- All conventional supply, return and exhaust air ductwork 
must be fabricated of galvanized sheet metal, unless 
otherwise indicated



5.3.4.4 Flexible Duct Connectors

NEW  section added:

- Flexible duct connectors must be limited to a maximum of 5-feet of distribution 
and are only permitted to make final connections between terminal branch 
ductwork and air outlet. 

- The use of flexible ductwork is not permitted above hard ceilings that are not 
easily accessible.

5-feet max.



5.4 Plumbing

Revisions to section:

- Fossil fuels may only be used to supplement electric-powered capacity: 
(a) during emergency backup situations; or (b) when low outdoor air 
temperatures prevent installed electric equipment from meeting the 
tenant’s minimum service water heating water temperature.

- See Chapter 1, Electrification

Section 1.9.3.5 Electrification



5.4 Plumbing



5.4 Plumbing

Added to section:

- Modifications to point-of-use water outlets used for human consumption or 
washing purposes must include post-installation flushing and testing procedures 
that comply with the most current version of the PBS Drinking Water Policy and 
Desk Guide.

- Dead legs are prohibited in potable water plumbing, to lessen the risk of 
Legionella proliferation.

- Janitorial closets must be provided with domestic hot and cold water.

References:
Link to PBS Drinking Water Policy and Desk Guide

https://www.gsa.gov/directives/files?file=2023-11%2FPBS%201000.7A%2C%20Drinking%20Water%20Quality%20Management%20-%20Policy%20and%20Desk%20Guide%20%2811-16-23%29.pdf


5.4.5 Plumbing Piping

Added to section:

- SANITARY, WASTE, VENT, AND STORM PIPING
- Any project scope related to piping up to five (5) feet outside of 

the building, reference Chapter 4, Site Utilities.



5.4.5 Plumbing Piping
Added to section:

- DOMESTIC WATER PIPING
- Solid copper supply lines must be installed from 

the fixture shut off valve to the fixture 
connection. 

- Flexible water connectors from the fixture shut 
off valve to the fixture connection are not 
permitted. 

- Plumbing fixtures with factory provided flexible 
water connectors are not permitted.

✔



5.4.5 Plumbing Piping

Added to section:

- DOMESTIC WATER PIPING
- Provide a recirculation loop on all cold-water risers and major branch 

distribution ends, for flushing purposes.



5.4.6 Isolation Valves
New section:

- Isolation valves must be provided on all lateral piping entering all bathrooms, 
mechanical rooms, kitchens, and other rooms provided with domestic water 
where there is at least more than one fixture. 

- These valves must be in areas that can be reached without the use of a 
ladder, and are easily accessed, in case of an emergency. 

- All locations must be identified with a printed sign. 
- Valves must be exercised regularly.

- For detention areas in courthouses, isolation valves must not be in prisoner 
holding cells.



5.4.7 Hose Bibbs
New section:

- Hose bibbs must be provided along all exterior facades at ground level and 
rooftop level of the building at a minimum increment of 100 FT on center.

- Hose bibb locations and distance to be determined based on design and 
input from the regional GSA facility management team. 

- Hose bibbs must also be provided in mechanical rooms and parking 
structures. 

- Ensure that hose bibbs are easily accessible and able to be isolated for future 
repair/replacement without having to perform an entire system drain down.

Min 100’ on center for ground level 
exterior facades and rooftop



5.4.8 Floor Drains

Added to section:

- Floor drains must be provided in all bathrooms, mechanical rooms, kitchens, 
kitchenettes, lactation rooms and other rooms provided with domestic 
water.



5.4.9 Overflow Pans

New section:

- Overflow pans are required to be furnished under all 
domestic hot water heaters. 

- Pans are required to be equipped with water sensing 
controllers that will shut off water to the units and send 
an alarm to the BAS system, or produce an audible 
alarm if the BAS is not capable.

Water sensing controller



Deletion

2021 P100 section 5.4.7 Gas and Fuel Oil deleted:

- See section 5.3.3.6 for gas and fuel oil piping 
requirements.



5.5.1 Accessible for Maintenance

Added to section:

- Split air-cooled systems providing cooling to 
a space must reject heat outside of the 
building envelope.



5.6 Alterations to Existing 
Buildings
Added to section:

- Direct replacement-in-kind of equipment that is aged out is prohibited. 
- Any new equipment installation must be specifically sized for the 

current programmatic needs of the spaces served.
Project SOW should 
include new heating & 
cooling calculations for 
sizing new equipment



Questions

Contact speakers at:

● Mark Kutchi - mark.kutchi@gsa.gov
● Bobby Wager - robert.wager@gsa.gov

mailto:mark.kutchi@gsa.gov
mailto:robert.wager@gsa.gov

