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I N T R O D U C T I O N  E N E R G Y  A N D  A T M O S P H E R E  -  E A

LEARNING OBJECTIVES


F U N D A M E N T A L  C O M M I S S I O N I N G  A N D  V E R I F I C A T I O N

F U N D A M E N T A L  R E F R I G E R A N T  M A N A G E M E N T  /  E N H A N C E D  C O M M I S S I O N I N G

O P T I M I Z E  E N E R G Y  P E R F O R M A N C E

M I N I M U M  E N E R G Y  P E R F O R M A N C E  /  B U I L D I N G - L E V E L  E N E R G Y  M E T E R I N G



A D V A N C E D  E N E R G Y  M E T E R I N G

LEARNING OBJECTIVES +


D E M A N D  R E S P O N S E

E N H A N C E D  R E F R I G E R A N T  M A N A G E M E N T

G R E E N  P O W E R  A N D  C A R B O N  O F F S E T S

R E N E W A B L E  E N E R G Y  P R O D U C T I O N

  CRITERIA IN THIS CATEGORY

  EA PR FUNDAMENTAL COMMISSIONING AND VERIFICATION

  EA PR MINIMUM ENERGY PERFORMANCE

  MAXIMUM POSSIBLE CREDITS : 4 P / 33 C

T h e  E n e r g y  a n d  A t m o s p h e r e  
( E A )  c a t e g o r y  a p p r o a c h e s  
e n e r g y  f r o m  a  h o l i s t i c  
p e r s p e c t i v e ,  a d d r e s s i n g  e n e r g y  
u s e  r e d u c t i o n ,  e n e r g y - effi c i e n t  
d e s i g n  s t r a t e g i e s ,  a n d  
r e n e w a b l e  e n e r g y  s o u r c e s

ENERGY AND  ATMOSPHERE

  EA PR BUILDING-LEVEL ENERGY METERING

  EA PR FUNDAMENTAL REFRIGERANT MANAGEMENT

  EA CR ENHANCED COMMISSIONING/EA CR OPTIMIZE ENERGY PERFORMANCE

  EA CR ADVANCED ENERGY METERING / EA CR DEMAND RESPONSE

  EA CR RENEWABLE ENERGY PRODUCTION / ENHANCED REFRIGERANT MANAGEMENT

  EA - PR- CONSTRUCTION 

INTENT


To support the design, construction, and 
eventual operation of a project that meets the 
owner’s project requirements for energy, 
water, indoor environmental quality, and 
durability.

POTENTIAL TECHNOLOGIES 
& STRATEGIES


The qualified commissioning authority (CA) 
chosen to represent the owner's needs 
should be brought in early in the design 
process. As a third party, the CXA can verify 
early on that the architects' and engineers' 
designs meet the owner's project 
requirements. During the construction 
phase, the commissioning team, led by the 
CXA, will verify that contractors install and 
program the systems correctly according to 
the design.

  FUNDAMENTAL COMMISSIONING AND VERIFICATION

REQUIREMENTS 


Complete the following commissioning (Cx) process activities 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. 

Develop the OPR. 

Develop a BOD.

IMPLEMENTATION 



  EA - PR- DESIGN

INTENT


To promote resilience and reduce the 
environmental and economic harms of 
excessive energy use that disproportionately 
impact frontline communities by achieving a 
minimum level of energy efficiency for the 
building and its systems.

POTENTIAL TECHNOLOGIES 
& STRATEGIES


An optimized building design can substantially 
reduce energy use- often for a modest initial cost 
with a short payback period--when it includes load 
reduction, improved mechanical system efficiency, 
and smart operational strategies. An integrated 
building design can lower operating and 
maintenance costs and improve indoor air quality, 
thermal comfort, and access to daylight. Either a 
prescriptive or a performance approach may be 
used to attain such results.

  MINIMUM ENERGY PERFORMANCE

REQUIREMENTS 


Comply with ANSI/ASHRAE/IESNA Standard 90.1–2016, with errata or a USGBC-
approved equivalent standard. ASHRAE 90.1-2016 Compliance pathways in Section 
4.2.1.1 include compliance with all mandatory provisions, and compliance with one of 
the following:  Prescriptive provisions of Sections 5 through 10 


 Section 11 Energy Cost Budget Method 

Normative Appendix G Performance Rating Method. When using Appendix G, the Performance Cost 
Index (PCI) shall be less than or equal to the Performance Cost Index Target (PCIt) in accordance with 
the methodology provided in Section 4.2.1.1. Document the PCI, PCIt, and percentage improvement 
using metrics of cost or greenhouse gas (GHG) emissions.

IMPLEMENTATION 


  EA - PR- DESIGN

INTENT


To support energy management and identify 
opportunities for additional energy savings by 
tracking building-level energy use.

POTENTIAL TECHNOLOGIES 
& STRATEGIES


Whole-building metering lets building operators 
track energy consumption over time, illustrating 
variations in usage patterns that can be used to 
develop energy conservation measures over the 
lifetime of the building. Once such conservation 
measures are in place, metering then allows staff 
to track energy savings and used to justify 
additional investments with calculable payback 
periods. Building operators gain detailed 
feedback, enabling them to precisely calibrate 
operational parameters, depending on the needs 
of changing occupancy groups, while continuing 
to operate building systems efficiently.

  BUILDING-LEVEL ENERGY METERING

REQUIREMENTS 


Install new or use existing building-level energy meters, or submeters that can be 
aggregated to provide building-level data representing total building energy 
consumption (electricity, natural gas, chilled water, steam, fuel oil, propane, biomass, 
etc.). Utility-owned meters capable of aggregating building- level resource use are 
acceptable. Commit to sharing with USGBC the resulting energy consumption data 
and electrical demand data (if metered) for a five-year period beginning on the date 
the project accepts LEED certification. At a minimum, energy consumption must be 
tracked at one-month intervals.

IMPLEMENTATION 


  EA - PR- DESIGN

INTENT


To reduce ozone depletion and global 
warming potential and support early 
compliance with the Kigali Amendment to the 
Montreal Protocol, while minimizing direct 
contributions to climate change.

POTENTIAL TECHNOLOGIES & 
STRATEGIES

Chlorofluorocarbons (CFCs) and other 
refrigerants contribute to the depletion of the 
stratospheric ozone layer. The thinning of this 
ozone layer is linked to many human health 
problems, such as skin cancer, to ecological 
effects, such as reduced crop yields, and to 
damage to the marine food chain. 1  To 
address these issues, the 1987 Montreal 
Protocol established an international 
agreement to phase out use of the most 
harmful ozone-depleting substances, 
including CFCs.

  FUNDAMENTAL REFRIGERANT MANAGEMENT

REQUIREMENTS 


Do not use chlorofluorocarbon (CFC) or hydro chlorofluorocarbon (HCFC) -based 
refrigerants in new heating, ventilating, air-conditioning, and refrigeration (HVAC&R) 
systems. When reusing existing HVAC&R equipment, complete a comprehensive CFC 
and/or HCFC phase-out conversion before project completion. Phase-out plans 
extending beyond the project completion date will be considered on their merits. 
Existing small HVAC&R units (defined as containing less than 0.5 pound [225 grams] of 
refrigerant) and other equipment, such as standard refrigerators, small water coolers, 
and any other equipment that contains less than 0.5 pound (225 grams) of refrigerant, 
are exempt.

IMPLEMENTATION 




  EA- CR(6) - DESIGN

INTENT


To further support the design, construction, 
and eventual operation of a project that meets 
the owner’s project requirements for energy, 
water, indoor environmental quality, and 
durability.

POTENTIAL TECHNOLOGIES & 
STRATEGIES

Enhanced commissioning is a natural extension of the 
fundamental commissioning (Cx) process. It provides 
owners, via the commissioning authority (CxA), further 
oversight and verification that the building will meet 
their expectations and requirements beyond the first 
day of occupancy. Enhanced commissioning gives the 
CxA the power to act as the owner’s advocate by 
conducting in-depth reviews of the basis of design, 
design documents, and construction submittals. 
Training and a postconstruction verification visit are 
some of the enhancements that contribute to ongoing 
quality building control and operations

  ENHANCED COMMISSIONING

REQUIREMENTS 


Implement, or have in place a contract to implement, the following commissioning process 
activities in addition to those required under EA Prerequisite Fundamental Commissioning 
and Verification.

The commissioning authority must do the following: 


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.

IMPLEMENTATION 


  EA- CR(18) - DESIGN

INTENT


To achieve increasing levels of energy 
performance beyond the prerequisite 
standard to reduce environmental and 
economic harms associated with excessive 
energy use that disproportionately impact 
frontline communities.

POTENTIAL TECHNOLOGIES & 
STRATEGIES

Create an energy model of the proposed design, or 
expand the scope of the preliminary model, to analyze 
HVAC system alternatives early in the design process 
(see EA Prerequisite Minimum Energy Performance,  
Further Explanation, Modeling Potential HVAC 
Systems ).

  OPTIMIZE ENERGY PERFORMANCE

REQUIREMENTS 


Analyze efficiency measures during the design process and account for the results in 
design decision making. Use energy simulation of efficiency opportunities, past energy 
simulation analyses for similar buildings, or published data (e.g., Advanced Energy Design 
Guides) from analyses for similar buildings. Analyze efficiency measures, focusing on load 
reduction and HVAC-related strategies (passive measures are acceptable) appropriate for 
the facility. Project potential energy savings and holistic project cost implications related to 
all affected systems.

IMPLEMENTATION 


  EA- CR(1) - DESIGN

INTENT


To support energy management and identify 
opportunities for additional energy savings by 
tracking building-level and system-level 
energy use.

POTENTIAL TECHNOLOGIES & 
STRATEGIES


Design and install an advanced metering system.

 Refer to the credit requirements for types of 
equipment, measurement frequency, communication 
protocols, and data storage requirements (see  
Further Explanation, Meter Selection ).

Locate the meters to capture the usage of major end 
users (see Further Explanation, Electricity Metering 
Strategies ).

Install and calibrate the meters according to the 
manufacturers’ recommendations

  ADVANCED ENERGY METERING

REQUIREMENTS 


Install advanced energy metering for the following:

all whole-building energy sources used by the building; and 

any individual energy end uses that represent 10% or more of the total annual 

consumption of the building.

IMPLEMENTATION 




  EA- CR(2) - DESIGN

INTENT


To increase participation in demand response 
technologies and programs that make energy 
generation and distribution systems more 
affordable and more efficient, increase grid 
reliability, and reduce greenhouse gas 
emissions.

POTENTIAL TECHNOLOGIES & 
STRATEGIES


Analyze the building’s annual load shape and peak 
load based as calculated for EA prerequisite Minimum 
Energy Performance. Review the regional grid load 
profile using the metric of peak load or peak carbon 
emissions. The U.S. Environmental Protection 
Agency’s (EPA) AVoided Emissions and geneRation 
Tool (AVERT) provides regional grid emissions data; 
local utilities may also provide this data

  GRID HARMONIZATION

REQUIREMENTS 


Design building and equipment for participation in demand response programs through 
load shedding or shifting. On-site electricity generation does not meet the intent of this 
credit.

IMPLEMENTATION 


  EA- CR(5) - DESIGN

INTENT


To reduce the environmental and economic 
harms associated with fossil fuel energy and 
reduce greenhouse gas emissions by 
increasing the supply of renewable energy 
projects and foster a just transition to a green 
economy.

POTENTIAL TECHNOLOGIES & 
STRATEGIES


Renewable energy generation can reduce carbon 
emissions and offer local environmental benefits by 
reducing air pollution. Some renewable energy 
systems capture wind or sunlight; others usefully 
employ materials that might otherwise be wasted. 
Renewable energy produced on-site protects projects 
from energy price volatility and reliance on the grid 
while reducing wasted energy lost in transmission. 
Ultimately, renewable energy production contributes 
to reducing a country’s demand for imported energy

  RENEWABLE ENERGY

REQUIREMENTS 


Use on-site renewable energy systems or procure renewable energy from offsite sources 
for all or a portion of the building’s annual energy use. Choose one or more strategies for 
renewable energy procurement from the categories below. Points achieved in each 
category may be added for a total of 5 points.

IMPLEMENTATION 


  EA- CR(1) - DESIGN

INTENT


To eliminate ozone depletion and global 
warming potential, and support early 
compliance with the Montreal Protocol, 
including the Kigali Amendment, while 
minimizing direct contributions to climate 
change.

POTENTIAL TECHNOLOGIES 
& STRATEGIES


This credit addresses the two main threats to the 
environment posed by refrigerants: their ozone 
depletion potential (ODP) and global warming potential 
(GWP).  As is well known, chlorofluorocarbons (CFCs), 
hydrochlorofluorocarbons (HCFCs), and other ozone-
depleting substances commonly used in refrigerants 
contribute to the depletion of the stratospheric ozone 
layer. Yet refrigerants released into the atmosphere also 
contribute to global climate change, having a 
disproportionately large effect compared with other 
greenhouse gases. For example, HCFC-22 contributes to 
warming at 1,780 times the potency of an equal amount 
of carbon dioxide

  ENHANCED REFRIGERANT MANAGEMENT

REQUIREMENTS 


Do not use refrigerants, or use only refrigerants (naturally occurring or synthetic) that have 
an ozone depletion potential (ODP) of zero and a global warming potential (GWP) of less 
than 50.

IMPLEMENTATION 
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