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LEARNING OBJECTIVES

Learn about a global company’s cGMP facility 
sustainability roadmap to implement operational 

and design policies which are zero-Global 
Warming Potential (GWP) and zero-Ozone-

Depleting Potential (ODP). 

Describe the method of specifying, 
designing to, bidding, negotiating 
contracts, and building for more 

environmentally-friendly controlled 
environmental room refrigerants. 

Compare common refrigerants 
which are available in non-major 

markets in the United States. 

Identify common areas where Design Team 
members can affect CER refrigerant 

selection and specification, operations, and 
bidding and procurement. 



The facility
1.4 million SF
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We are focusing 
on four must-
win challenges

Reach more 
patients

#1

Develop new business 
models for preventing 
obesity

#2

Reduce CO2 
emissions

#3

Reduce the plastic 
footprint from our 
products

#4

5



Circular for Zero addresses the entire value chain with 7 
strategic projects

1. Reduce supplier 
footprint

2. Ensure circular 
procurement

C I R C U L A R  
S U P P L Y

C I R C U L A R
C O M P A N Y

3. Get to Net Zero CO2, from 
all our activities – scope 1, 
2 and 3

4. Eliminate waste of energy, 
water and materials

5. Support affiliates 
going green

C I R C U L A R  
P R O D U C T S

6. Design products for 
circularity

7. Solve product end-of-
life challenge



Capital goods 
(investments)

22% Transport-
ation related

12%

Other 
scope 3 
emissions

3%

Purchased 
goods and 
services

59%

Scope 1 and 24%

Scope 2. Indirect emissions from 
purchased electricity, steam, 
heating & cooling for own use

Scope 1. Direct emissions from 
company-owned or controlled 
resources

Scope 3. Indirect emissions 
occurring because of activities not 
included in Scope 1 & 2

2022 Scope 1, 2 and 3 emissions

7



Zero impact 
is our ambition

8
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LOCATION & TRANSPORTATION

9

LEED SCORE CARD

SUSTAINABLE SITES

2 / 16

8 / 10

WATER EFFICIENCY 8 / 11

ENERGY & ATMOSPHERE 20 / 30

MATERIALS & RESOURCES 11 / 13

INDOOR ENVIRONMENTAL QUALITY 11 / 16

INTEGRATIVE PROCESS 1

INNOVATION 6 / 6

REGIONAL PRIORITY 3 / 4

TOTAL POINTS ACHIEVED 79 / 107

1 / 6 points for Innovation in Design:
LEED v5 Enhanced Refrigerant Management Exemplary Performance
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LEED SCORE CARD

Summary
• All refrigerants  in the project have 0 ODP, and the total weighted average GWP is 2.26. 
• Since the project has achieved 0 ODP and GWP below 25, it qualifies for an innovation point per input from GBCI.

* 

*

+5C COLD (ASRS)

-20C FREEZERS
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LEED SCORE CARD

Individual refrigerators and freezers (equipment) provided by Owner are not included in the 
LEED submittal

+5C COLD (ASRS)

-20C FREEZERS
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ROOM TYPES + REFRIGERANTS

FREEZER

-20C

COLD ROOM

+5C

INCUBATOR

+20C to +35C
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ROOM TYPES + REFRIGERANTS [ Level 01 ]

FREEZER

COLD ROOM

INCUBATOR
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ROOM TYPES + REFRIGERANTS [ Level 02 ]

FREEZER

COLD ROOM

INCUBATOR
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REFRIGERANT SPEC TIMELINE
Typical Design-Bid-Build/ Integrated Project Delivery

Original Refrigerant
R-448A

Set sustainability goals, 
pre-design, programming, 
project kickoff

List & research 
refrigerant options

Choose best option 
to meet goals

Maintain goals Maintain goals / shop drawings

ODP

GWP

Typical Integrated 
Project Delivery

1300

100
200
300
400
500
600
700
800
900

1000
1100
12001273

0

Set Sustainability Goals List & research options, 
Consult w/ GC & subs

Bring subs on board 
to eval options / 

Choose option feasiblity

Confirm & proceed Confirm & proceed
Typical Design-Bid-Build

Project Kickoff Schematic Design Construction Documents Construction Administration Post - Occupancy EvaluationDesign Development
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REFRIGERANT SPEC TIMELINE
Typical Design-Bid-Build/ Integrated Project Delivery

Original Refrigerant
R-448A

Project Kickoff
Firmwide Default/Spec

Schematic Design
Circular for zero requirements

Construction Documents
Policy options, Ammonia CO2

Construction Administration
Bid options, Ammonia CO2

Post - Occupancy Evaluation

PACKAGE a
-20˚c fREEZERS
+5˚c COLD ROOMS
Incubators

Design Development 
Best available in marketplace, 

going out to bid

Bid Refrigerant
MEP weighs in with 
reccomendation

Implemented Refrigerant

Selected Refrigerant
*show summary

ODP

GWP 1300

100
200
300
400
500
600
700
800
900

1000
1100
12001273

0
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REFRIGERANT SPEC TIMELINE
Typical Design-Bid-Build/ Integrated Project Delivery

Original Refrigerant
R-448A Alternates such as 
R-404a/ R-507, R134a, or 
R-407c considered

Post - Occupancy Evaluation

PACKAGE b
+5˚c COLD ROOMS

Project Kickoff
Firmwide Default/Spec

Schematic Design
Circular for zero requirements

Design Development 
Best available in marketplace, 

going out to bid

Construction Documents
Policy options, Ammonia CO2

Construction Administration
Bid options, Ammonia CO2

Bid Refrigerant
NH3 Ammonia

Selected Refrigerant
NH3 Ammonia

Implemented Refrigerant
NH3 Ammonia

ODP

GWP 1300

100
200
300
400
500
600
700
800
900

1000
1100
12001273

0
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REFRIGERANT SPEC TIMELINE
Typical Design-Bid-Build/ Integrated Project Delivery

Construction Documents
Policy options, Ammonia CO2

Bid Refrigerant
MEP weighs in with 
reccomendation

Selected Refrigerant
*show summary
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REFRIGERANT SPEC TIMELINE
Typical Design-Bid-Build/ Integrated Project Delivery

Construction Administration
Bid options, Ammonia CO2

Implemented Refrigerant
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REFRIGERANT SPEC TIMELINE
Typical Design-Bid-Build/ Integrated Project Delivery

Selected Refrigerant
NH3 Ammonia

Construction Documents
Policy options, Ammonia CO2
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REFRIGERANT SPEC TIMELINE
Typical Design-Bid-Build/ Integrated Project Delivery

Construction Administration
Bid options, Ammonia CO2

Implemented Refrigerant
NH3 Ammonia
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REFRIGERANT BID SUMMARY

Bid Refrigerants

Bidder Bid Refrigerant [ Freezer ] Bid Refrigerant [ Cold Room + Incubator ]

1 R-448A Process chilled glycol, building-supplied

2 R-448A Process chilled glycol, building-supplied

3 Glycol Process chilled glycol, building-supplied

4 R-744, aka CO2 Process chilled glycol, building-supplied

5 Did not specify Did not specify

6 R-455a, option for glycol R-455a, option for glycol

Original Refrigerant R-448A R-448A
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SELECTED REFRIGERANTS

Bid Refrigerants

Bidder Bid Refrigerant [ Freezer ] Bid Refrigerant [ Cold Room + Incubator ]

1 R-448A Process chilled glycol, building-supplied

2 R-448A Process chilled glycol, building-supplied

3 Glycol Process chilled glycol, building-supplied

4 R-744, aka CO2 Process chilled glycol, building-supplied

5 Did not specify Did not specify

6 R-455a, option for glycol R-455a, option for glycol

Original Refrigerant R-448A R-448A
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FACILITY LIFESPAN

365 Days a Year / 30+ Years of 
Operation

50-Year Lifespan

Operation Costs & Maintenance Topping Off of Refrigerants
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CODE CONCERNS FOR REFRIGERANTS

CO2 Code ConcernsAmmonia Code Concerns

EH&S Concerns
• PSM Facility (Process Safety Management Facility)

• Controls around the system, process hazard identification
• Requires more permits

• Increases security concerns. 

• Using ammonia as a refrigerant was not to reduce overall 
cost.
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LESSONS LEARNED

Stick to your long-term goals and maintenance 
practicalities. 01

02

03

04

Start early. Be willing to work with your Authority 
Having Jurisdiction. Be flexible and willing to 
evaluate new ideas. 

Plan for generous equipment sizes.

Start with higher ceilings than you anticipate in 
case equipment sizes are larger.

05 Consider your local market, although you may not 
know what you don’t know about your local market.
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QUESTIONS?
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LEED SCORE CARD



RENEWABLE 
ENERGYWELL-BEING

WATER 
CONSERVATION

EMBODIED 
CARBON

SITE CLAYTON OVERVIEW

29
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SITE CLAYTON
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