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NREL campus yesterday. ..

As market demand for renewable energy and energy efficiency
continues to expand, NREL responds. To fulfill our mission NREL's
employee population has increased 84% since FY 2003. During this
robust growth trend our campus building footprint expanded from

436,941 ft2in FY 2003 to 922,337 ft2in FY 2012—a 111% increase.

Parking Garage






NOMENCLATURE

AFV - Alternative Fuel Vehicles

ARRA - American Recovery and Reinvestment Act

ASHRAE - American Society of Heating, Refrigerating, and
Air-Conditioning Engineers

AWS - Alternative Work Schedules

BA - Building Agent

BAS - Building Automation System

BTU - British Thermal Units

BBTU - Billion British Thermal Units

CAIS - Condition Assessment Information System

CD - Construction Document

CEDR - Consolidated Energy Data Report

CEQ - Council on Environmental Quality

CLI - Construction Line Item

CNG - Compressed Natural Gas

CO, - Carbon Dioxide

CRADA - Cooperative Research and Development Agreement

CTI - Climate Technology Initiative

DC Pro - Data Center Energy Profiler Software Tool Suite

DOE - Department of Energy

EA — Environmental Assessment

E85 — Ethanol 85

ECM - Energy Conservation Measure

EERE — Office of Energy Efficiency and Renewable Energy

eGRID - Emissions and Generation Resource Integrated Database

EHS - Environment, Health, and Safety

EISA - Energy Independence and Security Act of 2007

EO - Executive Order

EMS - Environmental Management System

EPA — Environmental Protection Agency

EPACT - Energy Policy Act of 2005

EPEAT - Electronic Product Environmental Assessment Tool

EPP — Environmentally Preferable Products

ESCO - Energy Services Company

ESIF — Energy Systems Integration Facility

ESPC - Energy Savings Performance Contract

FAA - Federal Aviation Administration

FAST - Federal Automotive Statistical Tool

FC - Foot candle

FEC - Federal Electronics Challenge

FEMP - Federal Energy Management Program

FIMS - Facilities Information Management System

FTLB - Field Test Laboratory Building

FY — Fiscal Year

ft> - Square Feet

GHG - Greenhouse Gas

GGE - Gallons of Gas Equivalent

GSA — General Services Administration

GSF — Gross Square Feet

GP - Guiding Principles

GWP - Global Warming Potential

HPCDC - High Performance Computing Data Center

HPSB - High Performance Sustainable Buildings

HVAC - Heating Ventilation Air Conditioning

IBRF — Integrated Biorefinery Research Facility

IES - Integrated Environmental Strategies

ILA — Industrial, Landscaping, and Agricultural

IPCC - Intergovernmental Panel on Climate Change

IPT - Integrated Project Team

ISMS - Integrated Safety Management System

IT - Information Technology

kBTU — Thousand British Thermal Units

kW — Kilowatt

kWh - Kilowatt-hour

LDRD - Laboratory Directed Research and Development
LEED - Leadership in Energy and Environmental Design
LEED EB-O&M - LEED Existing Buildings: Operations and Maintenance
LEPC - Local Emergency Planning Committee

LID - Low Impact Development

LPD - Light Power Density

MMBTU - Million British Thermal Units

MFD - Multifunction Devices

MTCO,e — Metric Ton Carbon Dioxide Equivalent

MW - Megawatt

MWh — Megawatt-hour

N,O- Nitrous Oxide

NC - New Construction

NEPA — National Environmental Policy Act

NWTC - National Wind Technology Center

NREL - National Renewable Energy Laboratory

OECM - Office of Engineering and Construction Management
OMB - Office of Management and Budget

OTF - Outdoor Test Facility

PCards - Purchase Cards

PDF - Portable Document Format

PEV - Plug-In Electric Vehicle

PPA - Power Purchase Agreement

PPI - Pollution Prevention Initiative

PPTRS - Pollution Prevention Tracking and Reporting System
PUE - Power Usage Effectiveness

PV — Photovoltaics

R&D - Research and Development

RE — Renewable Energy

REC - Renewable Energy Certificate

REDB — Research Electrical Distribution Bus

RFHP — Renewable Fuel Heat Plant

RSF — Research Support Facility

RTD - Regional Transportation District

SEAC - Strategic Energy Analysis Center

SEB - Site Entrance Building

SSEB — Southern Site Entrance Building

SERF - Solar Energy Research Facility

SFs — Sulfur Hexafluoride

SOW - Statement of Work

SRRL - Solar Radiation Research Laboratory

SSP - Site Sustainability Plan

SSPP — Strategic Sustainability Performance Plan

S&TF - Science and Technology Facility

STM - South Table Mountain

Sustainable NREL — NREL's Sustainability Program

T&D - Transmission and Distribution

TEAM - Transformational Energy Action Management
UDFCD - Urban Drainage and Flood Control District
UNFCCC - United Nations Framework Convention on Climate Change
USGBC - United States Green Building Council

VOC - Volatile Organic Compounds

ZEB — Net-Zero Energy Building
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EXECUTIVE SUMMARY

The Open EI team at NREL's Research Support Facility. Open EI is
a website that uses a crowd sourcing platform to provide energy
information to consumers and utilities.

SITE MANAGEMENTVISION .. iiiiiiiirrrerereeeeeeennnnnnnns

The Department of Energy’s (DOE) National Renewable Energy
Laboratory’s (NREL) goal is to expand our leadership as a state-
of-the-art laboratory that supports innovative research, develop-
ment, and commercialization of renewable energy and energy
efficiency technologies that address the nation’s energy and
environmental needs. Fundamental to this goal is NREL's commit-
ment to sustainability—operating in a manner that balances
environmental, economic, and social values in the delivery of
our mission. At NREL, sustainability is integral to both our research
and operations. NREL is committed to demonstrating federal
leadership in sustainability, working to continuously improve

our performance, and lead by example.

NREL'S SUSTAINABILITY PROGRAM. .....ciiiiiiiinennnnenens

Sustainable NREL is a long-standing laboratory program that
fosters environmental and social responsibility, working to
establish the lab as a global model for sustainability. Sustain-
able NREL advocates for all executive orders, federal regulations,
DOE orders, and goals related to sustainable facility operations.
This program also executes NREL-specific goals to reduce our
impacts on the community and environment and provides tech-
nical expertise to other organizations within the lab. Sustainable
NREL provides leadership within the federal government and
our community by actively mentoring and collaborating with
other organizations to move sustainability into a new paradigm.

NRELs campus is a living laboratory that showcases new
technologies, design practices, and operating behaviors. In all
campus development, NREL looks for opportunities to integrate
energy efficiency and renewable energy, high-performance
buildings, and sustainable transportation options. On-site
deployment of technologies developed by NREL researchers

is also emphasized.
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MAJOR PLANNING ASSUMPTIONS, ISSUES, FUNDING STRATEGIES

In previous years, NREL has experienced a robust growth trend. In
FY 2003, our population was 1,132 and our building square footage
was 405,367. In FY 2012, our population was 2,447 and our building
square footage was 946,625, as reported in the Consolidated Energy
Data Report (CEDR). The percentage increase was 116% for popula-
tion and 134% for building square footage.

While currently experiencing growth, in the current economic
climate NREL is uncertain that this trend will continue. While there
are no new Construction Line Item (CLI) funding identified at this
time, NREL is conducting planning activities so that we are posi-
tioned to accommodate future growth through the construction

of new high-performance buildings, energy efficiency retrofits,

and renewable energy systems that take advantage of alternative
financing mechanisms, including power purchase agreements (PPA),
energy savings performance contracts (ESPC), partnerships with
energy service companies (ESCO), and cooperative research agree-
ments (CRADA). NREL continues to review the use of overhead funds,
cost savings reinvestment, and leveraging of alternative finance for
retrofits or new projects.

SUCCESSES AND CHALLENGES ......ccvtiiiiiiinnneennnnnnns

In FY 2013, construction of the Energy System Integration Facility
(ESIF) will be complete and the design for the expansion of the
existing Outdoor Test Facility (OTF) will begin. Even with all new
construction meeting Leadership in Energy and Environmental
Design (LEED) Gold or higher, certification standards and the addi-
tion of new on-site renewable systems, NREL's demand for energy
and water will increase. Subsequently, greenhouse gas (GHG) emis-
sions from purchased energy and travel will continue to grow even
though impacts are being reduced on a per capita basis. Scope 3
GHG emissions will continue to be a high priority for NREL in our
development of innovative solutions.

To reduce energy consumption from recent staff growth and the
transition of staff from offsite leased office space to the South
Table Mountain (STM) campus, NREL constructed four new high-
performance sustainable buildings and three on-site renewable
systemsin FY 2012.

= Achieved LEED Platinum certification from the U.S. Green
Building Council for the new net-zero energy Research Support
Facility Il (RSF II)

= Completed the net-zero energy Parking Garage designed to
LEED Platinum rating

= Completed the net-zero energy Southern Site Entrance Building
(SSEB), LEED Platinum certification anticipated

= Completed the Cafeteria, LEED Gold certification anticipated
= Deployed new on-site renewable energy systems including:
e 1528 KW PV array on rooftop of SSEB
e 408 kW PV array on rooftop of RSF I

e 1130 kW PV array on rooftop and southern facade of
Parking Garage.

In FY 2012, NREL was recognized for several prestigious awards that
acknowledged our performance in sustainability:

= DOE Sustainability Award for Comprehensive Energy Manage-
ment Plan. DOE Sustainability Awards highlight environmental
impacts mitigation, enhanced site operations, reduced costs,
and demonstrate excellence in pollution prevention and
sustainable environmental stewardship.

= DOE Green Buy Program Gold Award, achieving the leadership
goal for 17 products in five different categories

= EPA’s Federal Electronics Challenge (FEC) Platinum Level Award,
which recognizes electronic stewardship that helps the federal
government improve its sustainable practices when purchasing,
managing, and disposing of their electronic assets.

SUMMARY .. iiiiiiiiiiiiiiittettetennaneeeeeessnnnsssecnns

The following table summarizes each of DOE's Strategic Sustainability

Performance Plan (SSPP) goals along with NRELs performance status,

planned actions, and an assessment of the risk of non-attainment as

noted below:

m  Technical risks. Technology is available or not available in current
facilities and systems to attain the goal.

= Management risks. Management systems and/or policies may
require changes for which approval authority is outside the
sustainability program.

= Financial risks. Funds are/are not identified in current or out-year
targets to achieve the goal.

Each risk is assigned a rating of high, medium, low.

= High (H). Risk in at least one of the three categories is so signifi-
cant that non-attainment of goal is likely or expected.

= Medium (M). Risk in at least one of the above categories is so
significant that it is moderately likely that the goal that will not
be attained.

= [ow (L). Any risks associated with this goal are being satisfac-
torily mitigated such that attainment of the goal is likely.

n SITE SUSTAINABILITY PLAN 2013 | EXECUTIVE SUMMARY



SUMMARY TABLE OF GOALS AND TARGETS

SSPP : : G Risk of Nonattainment
DOE Goal Performance Status in FY 2012 Planned Actions and Contribution in FY 2013 High (H), Medium (M), Low (L)

11 28% Scope 1 &2 GHG
reduction by FY 2020 from a

L — NREL has committed
to generate on-site power,

NREL reduced Scope 1 and 2 emissions 84%
from the 2008 baseline (including RECs).

Purchase RECs to offset all Scope 2 emissions.

FY 2008 baseline.

purchase renewable power
and RECs to offset emissions.

1.2 14% Scope 3 GHG reduction NREL Scope 3 GHG emissions increased 12% Explore feasibility of implementing improved data M — Management Risk: To
by FY 2020 from a FY 2008 from the 2008 baseline. collection methods for more accurate assessment  support NREL's mission air
baseline. of ground travel impacts. travel is necessary. While
Provide shuttle service to RTDs new West Corridor or'w a per capita basis‘NREL
Light Rail Line. will meet the reduction
goal, the absolute reduction
Explore feasibility of implementing on-site bike from the 2008 baseline
share program. will be challenging due to
population growth.
2.1 30% energy intensity Energy intensity decreased 29% since 2003. Perform EISA audits of DOE-owned facilities. L — NREL will meet this goal
reduction by FY 2015 from a FY provided the ESIF data center
208 gz e Populate the Portfolio Manager tool and pursue el ?XdUd_ed on th'e
ENERGY STAR® certification for qualified buildings. A eS8 U o
2.2 EISA Section 432 energy and Performed energy and water audits on three NREL will conduct ASHRAE level 2 audits on four L — NREL has conducted
water evaluations. buildings that represent 50% of total site covered facilities using in-house expertise. As audits for buildings that
energy use in FY 2012. new LEED buildings are constructed they will be represent 50% of the total
commissioned, bringing these facilities into EISA site energy use. In the next
compliance. Once the next four-year cycle of EISA three years NREL will conduct
audits is complete, NREL will have assessed over audits for 10 more buildings.
80% of the site energy use. By 2015, NREL will have
assessed over 80% of the site
energy use.
23 Individual buildings or 100% of NREL's electricity, hot and chilled The NWTC metering upgrade plan focuses on L —In FY 2012, NREL is in full
processes metering for 90% of ~ water is metered in FY 2012. NWTC metering infrastructure improvements compliance.
electricity (by October 1,2012); 95% of natural gas is metered in FY 2012. inclt{ding, installihg and replacir?g'r.wew povv.er
for 90% of steam, natural gas, quality meters with less susceptibility to setting
and chilled water (by October loss/errors and improved communication using
1,2015). TCP/IP rather than Modbus, alarm reporting, and
remote meter resetting and calibration.
24 Cool roofs, unless 59% of NREL campus has cool roofs, an 11% TTF roof will be replaced with a cool roof in FY 2013. L — NREL will continue
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uneconomical, for roof
replacements unless project
already has CD-2 approval.
New roofs must have thermal
resistance of at least R-30.

increase from FY 2011.

NREL will continue to evaluate economic feasibility

of existing roof replacement with cool roofs.

All new LEED certified buildings will receive cool
roofs.

to comply with this
requirement.




SUMMARY TABLE OF GOALS AND TARGETS

SGSOF;PI OE Goal Performance Status in FY 2012 Planned Actions and Contribution in FY 2013

NREL is currently 18% compliant with the GPs.

26

2.7

3.1

32

33

15% of existing buildings
greater than 5,000 gross
square feet (GSF) are compliant
with the Guiding Principles
(GPs) of HPSB

by FY 2015.

All new construction, major
renovations, and alterations

of buildings greater than

5,000 GSF must comply with
the GPs and where the work
exceeds $5 million, each are
LEED®- NC Gold certification or
equivalent.

7.5% of annual electricity
consumption from renewable
sources by FY 2013 and
thereafter (FY 2010-FY 2012
was 5%).

10% annual increase in fleet
alternative fuel consumption
by FY 2015 relative to a FY 2005
baseline.

2% annual reduction in fleet
petroleum consumption by
FY 2020 relative to a FY 2005
baseline.

100% of light duty vehicle
purchases must consist of
alternative fuel vehicles (AFV)
by FY 2015 and thereafter
(2000-2015).

NREL performed GPs assessments on
3 additional buildings this year.

In FY 2012, NREL received LEED Platinum
certification for RSF 1.

18% of NRELs total power comes from on-site
sources.

Prior to FY 2012: PV arrays — STM mesa top,
RSF I roof top, RSF Visitor parking, STF roof top,
and NWTC ground mount.

Wind turbines — NWTC DOE/GE, 2 NREL research
turbines.

Installed FY 2012: 3 PV arrays at the STM site,
including RSF I, roof mounted 408 kilowatt
(kW); parking garage southern facade and
roof mounted 1,153 kW: and the Southern Site

Entrance Building (SSEB), roof mounted 15.28 kW.

Alternative fuel use has grown 135% since
2005.

Petroleum use percentage declined in FY 2012.

Petroleum fuel usage has grown 55.9% since
2005.

No light-duty vehicles purchased in FY 2012.

In FY 2013, NREL will perform two assessments on

additional buildings and will develop cost estimates

for all buildings assessed to prioritize
GP improvements.

Construction complete and waiting to receive
LEED Platinum certification for the Southern Site
Entrance Building.

Completed construction of the parking structure
designed to LEED platinum standards.

Completed construction and waiting to receive
LEED Gold certification for the Cafeteria.

Continue construction and pursuit of LEED Gold
certification for ESIF.

NREL will continue to look for opportunities to
generate or purchase renewable energy.

NREL's goal is to transform its fleet such that 100%
of all non-exempt vehicles are AFVs. The laboratory
will continue working with GSA and DOE to
increase the number of AFVs in the fleet.

Complete installation and operation of on-site
E85 fueling tank.

NREL's goal is to transform its fleet such that 100%
of all non-exempt vehicles are AFVs.

Continue to acquire replacement AFVs for
petroleum vehicles as needed—planned
replacement of 3 high petroleum use SUVs with
smaller AFVs.

Risk of Nonattainment
High (H), Medium (M), Low (L)

L — NREL will meet or exceed
this requirement.

L — NREL will continue
to meet or exceed this
requirement.

L — NREL will continue
to meet or exceed this
requirement.

L — NREL will continue
to meet or exceed this
requirement.

M — Management Risk:
Disposition of low-mileage,
AFVs to meet the Secretary’s
vehicle reduction goal
increased petroleum use.
Lack of E85 fueling stations in
proximity to NWTC makes use
of alternative fuel a challenge
at that site.

L —The laboratory will
continue to work with GSA
and DOE to increase the
number of alternative fuel
vehicles in the fleet.
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SUMMARY TABLE OF GOALS AND TARGETS

DOE Goal Performance Status in FY 2012

34 Reduce fleet inventory of non-
mission critical vehicles by 35%
by 2013 relative to a FY 2005
baseline.

To date NREL has disposed of 8 vehicles. This
reduction represents 100% of the planned
fleet reduction of non-mission critical vehicles.

4.1 26% potable water intensity
(gal per GSF) reduction by FY
2020 from a FY 2007 baseline.

Reduced water intensity by 30% from FY 2007
baseline.

Performed EISA energy and water audits on
three buildings.

42 20% water consumption NREL does not use ILA water.
reduction of industrial,

landscaping, and agricultural

(ILA) water by FY 2020 from a

FY 2010 baseline.

5.1 Divert at least 50% of
non-hazardous solid waste,
excluding construction and
demolition debris, by FY 2015.

Diverted 81% of campus waste from landfill.

Included biomass waste from Café and
Integrated Biorefinery Research Facility (IBRF).

Performed two pollution prevention
assessments.

Participated in SITES program.

Diverted 88 % of construction waste from
landfillin FY 2012.

5.2 Divert at least 50% of
construction and demolition
materials and debris by
FY 2015.

6.1 Procurements meet
sustainability requirements
and include sustainable
acquisition clause
(95% each year).

Finalized and implemented Policy 10-1 as well
as PCard, and Purchase Request procedures.

Hosted a series of meetings to increase the
visibility of green office-supply product
selection with NREL staff and provide
education on preferred purchasing
procedures.

Collaborated with CADDO to host a green
office supply fair featuring new product
vendors and technologies for staff.

Implemented the green cleaning janitorial
contract campus wide and conducted audits.
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Planned Actions and Contribution in FY 2013

No additional actions planned. All remaining NREL
fleet vehicles are mission critical.

In FY 2013, NREL will undertake an effort to
perform additional EISA building audits on our
campus. These audits will be used to identify
energy and water savings opportunities within
and around our buildings. Information from the
FY 2012 water audits will also be used to develop
recommendations for future funding needs and
building retrofit projects targeted at reducing
campus potable water use.

Additionally NREL will update the water
management plan with detailed strategies and
actions to meet the target water intensity goals.

NREL will continue to explore opportunities as
they become available to utilize non-potable water
sources for our campus.

Perform detailed evaluation of chemical life cycle
at NREL.

Perform on-site waste audits to analyze waste
stream and identify opportunities for additional
reduction.

Complete Sustainable SITES program.

Perform 2 pollution prevention assessments in
FY 2013.

Create Landscape Maintenance Plan.

Sustainable NREL will continue to track data and
enforce subcontractor SOW requirements for all
construction projects in FY 2013.

Roll out new training for PCard users/approvers.

Complete the business systems reporting update
to accurately reflect sustainable acquisitions.

Risk of Nonattainment
High (H), Medium (M), Low (L)

L — NREL has met this
requirement.

M — Technical Risk: To make
ESIF the world’s most energy
efficient data center, a large
amount of water will be
needed for cooling, which
offsets electricity use.

L - Unless reuse water
becomes available, NREL will
not consume ILA water.

L - NREL will continue
to meet or exceed this
requirement.

L — NREL will continue
to meet or exceed this
requirement.

L — NREL will continue
to meet or exceed this
requirement.




SUMMARY TABLE OF GOALS AND TARGETS

High (H), Medium (M), Low (L)

SGSOZPI OE Goal Performance Status in FY 2012 Planned Actions and Contribution in FY 2013 R'.Sk ot Nonatt.amment

7.2

73

8.0
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All data centers are metered
to measure a monthly Power
Utilization Effectiveness (PUE)
of 100% by FY 2015.

NREL's RSF data center measures monthly PUE.

Maximum annual weighted PUE for the RSF data center is 1.13.
average Power Utilization
Effectiveness (PUE) of 1.4 by

FY 2015.

Electronic Stewardship:
100% of eligible PCs, laptops,
and monitors with power
management actively
implemented and in use

by FY 2012.

Power management is enabled on 100% of
devices.

Innovation &
Government-Wide support —
Site-specific objectives.

Enhanced behavior agent program and
conducted RSF | comfort survey.

Entered into discussions for 30 MW offsite wind
farm (Power Purchase Agreement).

Continued outreach for knowledge sharing
with other federal agencies (NASA, DOE, GSA
and City of Lakewood).

Advanced energy efficiency and
governmental support showcasing the RSF
to over 40K visitors per year and providing
workshops to commercial industry and other
government agencies.

L — NREL will continue to
meet this requirement.

NREL will continue to optimize data center PUE
operations and performance using measured
monthly PUE.

L — NREL will continue to
meet this requirement.

NREL will meet or exceed a world class PUE (less
than 14).

The new Energy Systems Integration Facility data
center (FY 2013) has been designed to operate as
energy efficiently as possible with a target PUE
of 1.06.

L — NREL will continue to
meet this requirement.

Continue to maintain Platinum-level FEC
designation.

L — NREL will continue to
meet this requirement.

Utilize ESIF as a user facility (CRADA and utility
companies) to develop clean energy technologies
for deployment to the market overcoming market
and delivery barriers. Utilize ESIF modeling capacity
to assess NREL campus energy reduction strategies.

NREL will continue to incorporate innovative
strategies to leverage REC purchases and sales
to enable economic feasibility for new additional
renewable energy and energy efficiency on-site
projects.

Continue to monitor long-term performance of
installed energy efficiency and renewable energy
technologies to provide living laboratory case
studies.

Investigate feasibility of offsite wind to attain
net-zero energy campus.
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GOALS

(1.1) 28% Scope 1 and 2 GHG reduction by FY 2020 from
a FY 2008 baseline

— NREL reduced Scope 1 and 2 emissions 84% from
the 2008 baseline (including RECs).

(1.2) 14% Scope 3 GHG reduction by FY 2020 from a
FY 2008 baseline

— NREL Scope 3 emissions increased 12% from the
2008 baseline.
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GREENHOUSE GAS

NREL scientist Garvin Heath works on data from his life cycle
greenhouse gas emissions study conducted by NREL's strategic
energy analysis center (SEAC).

STRATEGY AND PERFORMANCE SUMMARY ....covvvvveneenns

NREL has been tracking and reporting greenhouse gas (GHG) emis-
sions for more than 10 years. Our goal is to demonstrate leadership
in GHG management by maximizing the use of energy efficiency
practices and on-site renewable power, and minimizing impacts
associated with all aspects of our operations. NREL continuously
pursues new technologies and strategies to reduce GHGs associ-
ated with our operations. For Scope 2 emissions that NREL cannot
avoid, NREL is committed to purchasing renewable energy certifi-
cates (RECs) to neutralize the climate change impacts.

All GHG emissions are reported in the Consolidated Energy Data
Report (CEDR) to DOE. NREL's operational boundaries include all
DOE-owned facilities, vehicle fleet, equipment, and non-highway
vehicles at the STM and National Wind Technology Center (NWTC).
NREL leases office space in the Denver West office park, Joyce
Street, and the Refuel Facility, which are not under NRELs opera-
tional control; however, electricity and natural gas data for these
properties are included in the CEDR. NREL also reports Scope 3
emissions for sources outside our organizational boundaries,
which are a result of our operations.

FY 2012 PERFORMANCE STATUS . ... ciitieteecrnccnnscncannns
Scope 1

In FY 2012, NREL's Scope 1 emission sources include:

= Stationary emissions: natural gas for heating of DOE-owned
and leased facilities

= Mobile emissions: vehicle fleet, equipment, and non-highway
vehicles

= Fugitive emissions: fluorinated gases for research, refrigerants
for DOE-owned HVAC systems, on-site septic systems at the
NWTC and Solar Radiation Research Laboratory (SRRL)

= Process emissions: dry ice for laboratory research.

Stationary Emissions

More than 90% of NREL's Scope 1 emissions are from stationary
combustion. These emissions are primarily due to the use of natural
gas for the generation of heat and hot water for our DOE-owned
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94.3%

Scope 1 emissions FY 2012

and leased buildings (for more information see the Energy Section).
NRELs on-site Renewable Fuel Heat Plant (RFHP) decreased the
need for natural gas purchases this year, however, overall emissions
increased 20% from FY 2011, but are almost 2% below the 2008
baseline. The increase is due to three main factors: (1) higher ventila-
tion rates in the laboratory spaces, requires more heating in those
spaces; (2) in addition, the new wing of the Research Support Facility
(RSF 1) became occupied, increasing the overall heating demand
(these two factors increase the heating demand by 29,000 therms);
(3) finally, temporary heating in the new Energy Systems Integration
Facility (ESIF) increased heating demand by 150,000 therms.

For consistency with the Facilities Information Management
System (FIMS) database, NREL is now reporting the Joyce Street
property as being DOE-owned in NREL's GHG inventory. NREL
does not have access to natural gas for the remaining leased
spaces; therefore, this is not reported.

Mobile Emissions

NRELs mobile emissions represent just over 3% of NREL's Scope 1
sources. In FY 2012, emissions from our vehicle fleet decreased 37%
from the previous year; however, mobile emissions have increased
65% relative to the 2008 baseline. While NREL is working to acquire
more alternative fueled vehicles (AFVs), the lab has increased the
number of petroleum hybrid vehicles in the past year, increasing
emissions from this source. Also, due to substantial campus growth,
utilization of fleet vehicles by staff has increased. An increase in equip-
ment and non-highway vehicle usage also took place in FY 2011 due
to improved reporting procedures as well as greater demands for a
growing campus. (For more information see the Fleet Section)

Fugitive Emissions

NRELs fugitive emissions make up less than 3% of NRELs Scope 1
source and include fluorinated gases, refrigerants, and emissions
associated with NRELs on-site septic systems at the NWTC and SRRL.

As part of continued efforts to decrease the use of SFsin FY 2012,
NREL modified its contract for new or relocated fume hood
commissioning to prohibit the use of SFg (see Pollution Prevention
section Success Story for more detail).

NREL tracks its refrigerant and fluorinated gas emissions, the
purchases of which are monitored in NREL's chemical inventory,
using a three-year rolling average. In FY 2012, fluorinated gas

and refrigerant emissions decreased 95% from the baseline year.
There were no purchases of SF¢in FY 2012, but NREL did purchase
120 pounds of R-22 refrigerant. On-site wastewater emissions
decreased 31% from FY 2011, which is 27% above the baseline
year. This is due to a decrease in population being served by
NRELs septic systems between FY 2011 and FY 2012, but an
overall increase in population since FY 2008.

Process Emissions

A small quantity of dry ice was reported this fiscal year to comply
with recent Safety and Investment Protection reporting guidance.
These emissions represent less than 1% of NREL's Scope 1 emissions.

Scope 1 Summary

The overall Scope 1 emissions from FY 2012 are 4,279 MTCO,e,

a 27% decrease from the FY 2008 baseline and an increase of just
over 15% from FY 2011.

Scope 2

NRELs Scope 2 emissions are associated with purchased electric-
ity for our DOE-owned and leased buildings (see Energy Section).
While NREL maximizes the amount of electricity generated on-site,
many of these systems were financed through PPAs that required
the RECs to be sold. NREL purchases replacement RECs for these
systems and has committed to purchase additional RECs to ensure
the campus achieves Scope 2 carbon neutrality. In FY 2012, NREL
finalized the contract and procured RECs from new Gamesa on-site
wind system. When financially practical, NREL retains the RECs for
on-site renewable systems.

In FY 2012, 19,475 MTCO,e were generated from NRELs electricity
purchases. This is less than a 1% decrease from last year, and a little
over 4% decrease from the FY 2008 baseline. This trend is attrib-
uted to the revised Emissions and Generation Resource Integrated
Database (eGRID) emissions factors used in the 2012 CEDR. It
should be noted, however, that due to the construction and opera-
tion of high-efficiency buildings, NRELs electricity consumption
has not increased during this timeframe, even though our campus
footprint has increased over 70% since 2008. Additionally, NREL
purchased Green-e certified RECs to offset all Scope 2 emissions,
making NREL Scope 2 carbon neutral again in FY 2012.

Scope 1 and 2 Summary

The following graphs track NRELs overall performance toward meeting
Scope 1 and 2 GHG reduction targets. NREL is significantly exceed-

ing DOE's 28% target for Scope 1 and 2 GHG emissions. In FY 2012,
NREL decreased total Scope 1 and 2 emissions over 9% from the 2008
baseline. Simultaneously, NREL makes additional efforts to reduce GHG
emissions through the purchase of RECs further reducing Scope 1

and 2 emissions to a combined 84% from the 2008 baseline. Scope 1
and 2 emissions increased less than 2% from the previous year, due to
an increase in stationary (natural gas) combustion from RSF | coming
online as well as additional heat load in the ESIF building.
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Scope 3

Transmission and Distribution Losses

In FY 2012, NRELs transmission and distribution (T&D) losses
decreased 5% from the baseline and 12% from the previous year
due to purchasing less electricity and revised eGRID emissions
factors. NREL uses the standard T&D factor of 6.18% to perform

this calculation. These emissions represent 16% of NREL's Scope 3
sources in FY 2012. NRELs deployment of on-site renewable energy
and highly energy-efficient buildings helps to mitigate emissions
from this source.

Business Air Travel

NRELs FY 2012 business air travel emissions increased less than

2% from FY 2011; and FY 2012 business air travel emissions are 51%
higher than 2008 baseline levels. These trends are reflective of a
slight recovery from travel restrictions in FY 2011 and a 90% popu-
lation growth since 2008. The data also reflect a more accurate
accounting of air miles. In previous years, air miles have been

calculated based on the distances between origin and destination
cities. The new mileage is calculated based on the distance of each
leg of a flight. For example, if a passenger traveled from Denver

to Orlando with a stop in Atlanta, the previous mileage calcula-
tion would reflect the distance from Denver to Orlando. The new
calculations reflect the actual distance from Denver to Atlanta, then
Atlanta to Orlando. This has the effect of changing the distribution
of total miles into short, medium, and long haul flights.

Air travel is NRELs largest Scope 3 source, representing over 44%
of this category. NREL has extensive teleconferencing and video
conferencing systems in place, and is installing video conferenc-
ing systems in new office buildings to continue to address this
emissions source. NREL has also implemented travel restrictions
to operate the lab as efficiently as possible in this economic time,
which will also help to curb these emissions.

Business Ground Travel

In FY 2012, business ground travel increased slightly—1% from the
previous year, but emissions remains 68% lower than the FY 2008
baseline. This drastic reduction is due to improved data availability
for cars rented on business travel, allowing the use of an advanced
GHG calculation methodology in lieu of the default methodology for
this emissions source. This improved level of detail provides better
accuracy for NRELs reporting on business ground travel emissions.
This category represents less than 1% of NREL's Scope 3 emissions.
To manage emissions from this source, NREL works to educate staff
on available alternatives to ground travel including teleconferencing
and video conferencing. NRELs rental car policy also allows the use
of mid-size AFVs or hybrids when available. For FY 2012, 92% of the
cars rented on business trips were in the compact category, while
less than 6% of the vehicles rented were midsize. The remaining
2.4% were full-size vehicles, minivans, and SUVs.

Employee Commuting

Employee commuting represents 36% of NRELs Scope 3 emissions.
In FY 2012, commuting emissions increased 8% from the previ-
ous year which corresponds to an 8% increase over our FY 2008
baseline as well. There was an overall increase in miles traveled

for commuting and those miles were distributed across various
modes of transportation according to an FY 2011 commuter survey
that identified mode split. The reasons for the overall increase in
commuting miles may be due to factors such as new staff living
farther from the lab and/or some current staff moving farther away
from the lab.

NRELs 2011 commuter survey provided improved data on staff
commuting modes as well as adoption of telecommuting and
alternative work schedules (AWS). This information provided an
updated perspective on staff commuting behaviors, of particular
importance since staff levels have grown 90% since 2008.

The survey showed a shift away from single occupant vehicle
commuting. Survey responses also indicated single occupant
vehicle trips decreased to 75% of commute trips from 81% in 2008.
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The reduction in single occupant vehicle trips was complemented
by increases in alternative commuting methods such as bicycling,
carpooling, and public transit. Additionally, 19% of the survey
respondents reported telecommuting at least one day per week
with an additional 4% reporting telecommuting more than one
day per week. Combined, this represents more than 5% of NREL's
total commute trips. According to the survey, approximately 25%
of NREL staff work an AWS—4-10s or 9/80. (4-10s allow a four
10-hour day work week; 9/80 is a two-week schedule of eight
9-hour work days and an 8-hour day, allowing a day off every

two weeks). A copy of the FY 2011 Commuter Survey has been
provided separately to the Sustainability Performance Office.

NREL offers multiple commuting programs to its employees in
order to reduce the lab’s Scope 3 commuting emissions. Those
programs include:

= Free public transit passes

= Arideshare website to find carpools and vanpools

= Vanpool vouchers

= Bicycle-friendly infrastructure (bicycle parking, maintenance
and repair stations, and showers)

= Free shuttles to move employees between NREL facilities
and to connect to public transit routes

= Flexible work practices such as:
e Telecommuting

o Compressed work weeks or alternative work schedules (AWS).

For many years, NREL has offered incentive parking to staff who
participate in carpools or vanpools. With the completion of the
new parking garage, NREL has added new incentive parking for
low emitting vehicles. This "green vehicle” program applies to other
buildings on campus as well. Green vehicles are identified by the
U.S. Environmental Protection Agency’s (EPA) Smart Way certifica-
tion program.

Contracted Wastewater Treatment

NRELs emissions from contracted wastewater treatment increased
in FY 2012—27% from the baseline, but decreased 31% from FY
2011. These emissions are calculated on a population basis, so

the substantial growth NREL has experienced is reflected in this
increase. Wastewater emissions make up less than 1% of NREL's
Scope 3 emissions, so the increase does not significantly contrib-
ute to overall emissions from this scope. Increased adoption of
teleworking and AWS at NREL are helping to manage emissions
from this source.

Contracted Waste Disposal

NRELs contracted waste disposal comprises 2.3% of the over-
all Scope 3 emissions. In FY 2012, emissions from this source
decreased 41% from the previous year and 53% from the 2008
baseline. These reductions demonstrate the effectiveness of our
campus-wide composting program, which was rolled out in FY
2011, and staff training on appropriate disposal methods for all
waste generated on campus (see Pollution Prevention Section).

43.4%
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Scope 3 emissions continue to decrease on a per capita basis

Scope 3 Summary

In FY 2012, NRELs Scope 3 emissions were 7,259 MTCO,e—
representing a 2% increase from FY 2011. However, due to campus
growth, a 14% increase in these emissions has occurred relative

to the 2008 baseline. On a per capita basis, however, NREL's Scope
3 emissions continue to decrease—with a reduction of over 41%
from 2008.

Total GHG Emissions

NRELs overall emissions have increased in FY 2012—15% from last
year, but remain almost 84% below 2008 emissions. In FY 2012, the
majority of our emissions, 63%, came from the Scope 2 purchase of
electricity. These emissions are offset in their entirety through the
purchase of RECs. Scope 3 represents the next largest emissions
source, comprising 23% of all NREL's emissions. Through campus
policies and programs that address travel and commuting, NREL is
working to mitigate this source. The final category, Scope 1,
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represents 14% of NREL's overall GHG emissions. Through enhanced
performance of the RFHP and the construction and operation of
efficient buildings, NREL continues to decrease emissions from
these sources.

PROJECTED PERFORMANCE GOALS AND STRATEGIES.........
Scope 1

NREL will continue to optimize performance of the RFHP to reduce
our natural gas requirements for the campus. NREL will also work to
reduce emissions from our vehicle fleet through implementation of
a no-idling policy, working to acquire more AFVs as mission appro-
priate, and annually evaluating fleet reduction opportunities in light
of changing mission requirements (see Energy and Fleet Sections).

NREL has not purchased SFs since 2009 and uses only nominal
quantities for research purposes (SFs use contributed to 1% of

all Scope 1 emissions this year). Transmission-electron micro-
scopes off-gas SFs only when serviced. At that time, the contrac-
tor contains as much SFy as possible in the equipment, and the
contractor retains the captured material. NREL is working to
replace the use of SF for fume hood testing with nitrous oxide,

so a capture program will not be needed. NREL will also work with
building energy efficiency researchers to find suitable alternatives
to SFe for building commissioning tests.

Scope 2

In FY 2012, growth continued at NREL with the construction of RSF
II, the Cafeteria, parking garage, the SEB, and a 5 MW dynamometer
facility. With each campus addition, NREL upholds the highest stan-
dards for energy efficiency and deployment of on-site renewable
energy (see Energy and High Performance Sustainable Buildings
Sections). Due to the construction of these on-site facilities, NREL
will vacate three leased spaces and move staff to DOE-owned facili-
ties; however, this growth will increase campus electricity use. To
combat this increase, NREL will look for opportunities to improve
energy efficiency of existing buildings through Energy Indepen-
dent Security Act (EISA) audits, deploy additional on-site renewable
energy, and also purchase RECs to ensure all Scope 2 emissions are
offset (see Energy Section). As a long term goal NREL will work to
decrease REC purchases as additional on-site renewable energy
installations are constructed on campus.

Scope 1 and 2 Summary

NREL anticipates continuing to exceed DOE's reduction target
for Scope 1 and 2 emissions through efficiency measures and the
purchase of RECs to completely offset Scope 2 emissions.

Scope 3

Transmission and Distribution Losses

NREL will continue to identify methods to reduce campus elec-
tricity use through energy efficiency improvements, deployment
of high-performance buildings, and on-site renewables. These
measures will help to reduce both Scope 2 emissions and
emissions from T&D losses. T&D losses, however, represent a
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challenging category for NREL. While RECs can be used to offset
Scope 2 emissions, they cannot offset T&D losses. With the ESIF
High Performance Computer coming online in FY 2013, NREL
anticipates emissions from this source to increase.

Business Air and Ground Travel

Air travel poses a challenge for NREL given the dramatic population
growth experienced since 2008. A certain degree of travel is neces-
sary to support NREL's mission. To mitigate these impacts, NREL will
continue enhanced campus-wide video conferencing programs

in FY 2013 to reduce travel by providing additional outreach and
education to staff and increasing video conferencing capabilities.
Additionally, NREL will continue to look for other opportunities to
reduce our air travel beyond what is required for mission-critical
activities. NREL will also investigate opportunities for improved
ground travel data collection methods that could potentially
identify areas for further ground travel reductions.

Employee Commuting

NREL will continue to offer programs to encourage the use of alter-
native commuting modes including telecommuting, AWS, carpool
and vanpool, bicycling and public transit. NREL will also continue to
provide free public transit passes, vanpool vouchers, and shuttles.
Notably, with the opening of the RTD’s new West Corridor Light Rail
line in FY 2013, NREL plans to provide shuttle services to connect
the light rail line, which will run between Denver and Golden, with
the STM campus. It is anticipated that more NREL employees will
take advantage of public transit when the light rail is available. A
commuter survey is planned for FY 2014 in order to update infor-
mation on the modes of transportation used by employees.

Contracted Wastewater Treatment and Waste Disposal

While GHG emissions from wastewater are a function of popula-
tion, NREL makes every effort to reduce the amount of sewage
through the use of high efficiency, low flush or low flow toilets,
urinals, and faucets. These products are in NRELs design standards
for all new construction and remodeling of existing buildings.
Additionally, NRELs support for telecommuting and AWS will
decrease the load on the municipal wastewater system.

NRELs goal is to become a near-zero waste campus. To support this
goal, NREL will continue to provide staff training through the Near-
Zero Materials Waste program and roll out sustainable purchas-

ing practices. In FY 2013, NREL will continue to perform audits

of campus waste to identify problem areas and target additional
efforts (see Pollution Prevention Section).

Scope 3 Summary

In spite of NREL's measures to promote campus efficiency of energy,
waste, commuting, and travel, NREL expects Scope 3 emissions

to continue to increase. This increase is a result of the substantial
population and campus footprint growth since the baseline year of
2008. On a per capita basis, however, NREL will continue to work to
decrease emissions from the Scope 3 category by implementing
available measures to support DOE's reduction goal.




MEASURABLE GOALS .. iiiittiiiiersnnessnssncssnsnncssnsns

In FY 2013, NREL will:

= Provide shuttle service to RTD's new West Corridor Light Rail Line

= Explore the feasibility of implementing an on-site bike share
program

= Develop a STM campus bicycle and pedestrian facility map for
use on NRELs intranet site

= Develop and submit application for recognition as a "Best Work
Places for Commuters”

= Continue to incentivize and educate staff on employee
commuting alternatives

= Explore feasibility of implementing improved data collection
methods for assessing ground travel impacts

= Continue to purchase RECs to offset all Scope 2 emissions.

SITE SUSTAINABILITY PLAN 2013 | GREENHOUSE GAS




BUILDING, ESPC, REGIONAL AND LOCAL PLANNING

HIGH PERFORMANCE
SUSTAINABLE BUILDINGS

Energy efficiency features at the RSF include daylighting,
low-emissivity windows, building orientation, super insulation,
and high mass structure.

GOALS

(2.4) Cool roofs, unless uneconomical, for roof replace-
ments unless project already has CD-2 approval.
New roofs must have thermal resistance of at
least R-30.

— (ool roofs are on 59% of NREL campus, a 15% increase
from FY 2011.

(2.5) 15% of the number of existing buildings greater
than 5,000 gross square feet (GSF) are to be
compliant with the Guiding Principles (GPs) of
HPSB by FY 2015.

— NREL currently has four buildings (18%) compliant
with the GPs.

— NREL performed GPs assessments on three additional
buildings this year.

(2.6) All new construction, major renovations, and
alterations of buildings greater than 5,000 GSF
must comply with the GPs.

— RSF Il received LEED Platinum certification.
— RSF | received ENERGY STAR certification.

— Construction is complete for South SEB and Cafeteria.
Both projects are tracking LEED Platinum ratings and
are in final review to receive LEED certification.

— Construction is complete for the parking garage
designed to LEED Platinum standards.

— ESIF is nearing construction completion and will attain
at least LEED Gold certification, currently tracking
LEED Platinum.
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STRATEGY AND PERFORMANCE SUMMARY ....covvvvveneenns

NREL capitalizes on every opportunity to integrate the principles of
high-performance design into our new and existing buildings. In this
effort, NREL provides leadership by integrating energy efficient and
renewable energy technologies into our new buildings, using our
campus as a showcase for our research. NREL's Campus Master Plan
and established policies promote sustainable design, operations,
and maintenance practices. NREL has committed to DOE's goal of
achieving Leadership in Energy and Environmental Design (LEED)
Gold or Platinum certification for all new construction and exceed
American Society of Heating Refrigerating and Air-Conditioning
Engineers (ASHRAE) 90.1-2004 requirements. NREL is also committed
to upholding the new Better Buildings Initiative to make commercial
and industrial buildings at least 20% more energy efficient by 2020
and accelerate private sector investment in energy efficiency.

COOLROOFS .. iiiiiiiiiiieteeeeeeeeeeesesensncsanannnnnas

In FY 2012, the number of cool roofs at NREL increased 15% over
the previous year through roof replacement and new construction.
Currently more than 274,000 ft* of roof surfaces have at least R-30
insulation or are covered in photovoltaics (PV) or reflective surfaces.
With the FY 2012 improvements, 59% of the NREL campus now has
cool roofs. This improvement was the result of roof replacement
projects on existing buildings as well as new high-performance
building construction that included cool roof and PV specifications.

GUIDING PRINCIPLES (GP) ..vvvvviiinininnneeennnnnnnnccecenns

NREL uses the EPA Portfolio Manager tool for the assessment and
management of GP compliance. All checklists, with supporting
documentation, are maintained in this tool and are used to ensure
FIMS sustainability fields are accurate. NREL currently has 22 owned
and leased buildings over 5,000 ft? that make up the candidate
pool for the Guiding Principles. In FY 2012, NREL has four build-
ings that meet 100% of the GPs for high performance sustainable
buildings: RSF |, RSF II, Integrated Biorefinery Research Facility (IBRF)
West, and the Science and Technology Facility (S&TF). With these
four buildings, NREL is currently 18% compliant and exceeding the
requirements of this goal.



LEED CERTIFICATION STATUS

Building NEHH

RSF | Completed in FY 2011
IBRF Completed in FY 2011
RSFII Completed in FY 2012
SEB Completed in FY 2012
Parking Garage Completed in FY 2012
Cafeteria Completed in FY 2012
ESIF FY 2013 completion

LEED Certification

LEED Platinum awarded FY 2011

LEED Gold awarded FY 2011

LEED Platinum awarded FY 2012

LEED Platinum anticipated

Designed to LEED Platinum standards*

At least LEED Gold anticipated

At least LEED Gold anticipated

* Parking garage was not intended to include occupiable spaces. Therefore, it was not constructed with plumbing and ventilation systems and is not eligible for LEED certification.

In FY 2012, NREL also continued efforts to perform GP assessments
of our existing buildings. Three assessments were performed

this year on the following facilities: Field Test Laboratory Building
(FTLB), NWTC Administration Building, and the IBRF East
(previously Alternative Fuel Use Facility). As part of these assess-
ments, NREL determined the percent compliance and necessary
actions to achieve full compliance for these facilities. Based on this
information, cost estimates will be developed to bring these facili-
ties into full compliance. Currently, 55% of NRELs buildings have
been assessed or are in full GP compliance. All new construction
at NREL will be fully GP compliant through achievement of LEED
Gold or higher certification.

LEED CERTIFICATION .....vvtttrernnnnnnnnnnnnnnnnnsnnnnnnns

NREL is committed to meeting or exceeding DOE's goal to
achieve LEED Gold certification on all major new construction.
As part of NREL's commitment to building high performing and
energy efficient buildings, in FY 2012 one new building received
certification and the construction of three other high-perfor-
mance buildings was completed. The projects that have been
completed or are in progress are indicated above.

NET-ZERO ENERGYBUILDINGS .......cciiiiiiiiiiiiinnnnennns

The energy use and costs of a building depend on the complex
interactions of many parameters and variables. New construction
facilities at NREL set stringent energy use intensity (EUI) targets
first and utilize whole-building energy simulations to meet this
consumption goal throughout the design process. It is critical to
thoroughly evaluate all the interactions between the envelope,
HVAC system, and design features to inform and optimize energy
efficiency strategies. NREL's philosophy for achieving net-zero
energy buildings is to minimize its energy consumption first, and
then use PV (or other building integrated technology) to offset

those energy requirements. PV panels are, for most contemporary
construction projects, enticing but not affordable, with costs of
$5-$6/ft? for large scale projects, including tax incentives.

To reduce start-up costs and implement this strategy for the RSF
complex, NREL entered into a power purchase agreement (PPA)
for the procurement of a 449 kW system, installed on the roof of
the RSF I shortly after the building was complete. A second 524
kW system installed over the visitor parking lot in the form of
shade canopies began operating in July 2011. The third system

is the addition of 408 kW roof mounted system on the RSF 1.
Additionally, a 1,156 kW array was installed on the rooftop and the
southern facade of the parking structure and is anticipated to be
operational in FY 2013 once agreements with Xcel Energy Utility
of Colorado are signed. The second and third systems were funded
by the American Recovery and Reinvestment Act (ARRA). The three
systems totaling more than 1.6 MW are designed to meet the RSF's
energy target of 35 kBTU/ft*/yr with a small buffer, based on a site
energy definition.

NRELs Southern Site Entrance Building (SSEB) is the second facility
constructed, in operation as of February 14, 2012, as a net-zero build-
ing. It combines energy efficiency technologies and a 15.28 kW roof
mounted PV array that NREL purchased within the project construc-
tion budget. NREL will be collecting data and monitoring its perfor-
mance to demonstrate its net-zero energy performance annually.
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The RSF Il, a 143,341 ft* addition to RSF |, hous