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1 Introduction
The National Renewable Energy Laboratory (NREL) is the nation's premier laboratory for renewable
energy research and development and a leading laboratory for energy efficiency research, with
programs in wind energy, solar energy, plant and waste-derived fuels and chemicals, energy
efficiency in buildings, geothermal energy, advanced vehicle design, hydrogen infrastructure, and
fuel cells. Established in 1974, NREL began operating in 1977 as the Solar Energy Research Institute
(SERI). It was designated a U.S. Department of Energy (DOE) national laboratory in September
1991 as the National Renewable Energy Laboratory. NREL conducts research primarily for DOE’s
Office of Energy Efficiency and Renewable Energy. In October 2008, the management and operating
contract for NREL was awarded to the Alliance for Sustainable Energy, LLC, a partnership between
the Midwest Research Institute (MRI) and the Battelle Memorial Institute. The new operating
contract has a 5-year duration and is overseen by the Department of Energy’s Golden Office (DOE-
GO).

1.1 Purpose

This report presents a summary of NREL’s environmental protection programs and activities for
2009. It is organized according to the different environmental media (e.qg., air, waste, ground water,
etc.), and includes a brief summary of how the program is managed in that area, any permitting or
notification efforts that have been completed during the reporting period or are ongoing, and
activities that have occurred during the reporting period in that environmental area. A description of
the environmental condition and features of NREL’s sites is also included to provide a basis for the
program overview.

This report is organized to present many of the elements of the Global Reporting Initiative
Sustainability Reporting Guidelines. It also incorporates DOE’s most recent guidelines for the
Annual Site Environmental Report, as required by DOE Orders 231.1A, Environment, Health and
Safety Reporting and 5400.5, Radiation Protection of the Public and Environment.

1.2 Background
NREL’s mission and strategy are focused on advancing the U.S. Department of Energy’s and our
nation’s energy goals. This focus is captured in the mission statement:

NREL develops renewable energy and energy efficiency technologies and practices,
advances related science and engineering, and transfers knowledge and innovations to
address the nation’s energy and environmental goals.

NREL fulfills its mission through four key areas of competency, which allows for the development
and advancement of renewable energy and energy efficiency technologies. NREL's R&D
competencies are:

e Renewable electricity conversion and delivery systems

e Renewable fuels formulation and delivery
e Efficient and integrated energy systems
e Strategic energy analysis
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There are thirteen areas where NREL applies these competencies:

Advanced Vehicles and Fuels: In this area, NREL assists industry in introducing advanced, low-
emission, economically competitive vehicles and fuels to the marketplace.

Basic Science: Fundamental research is conducted in the sciences that underlie NREL’s renewable
energy and energy efficient technologies.

Biomass: NREL currently has major programs in biomass-derived fuels (biofuels) and biomass-
derived electricity (biopower), and projects in biomass-derived chemicals and materials.

Buildings: NREL increases the use of energy efficiency technologies and expands the use of
renewable energy technologies in the building sector by working to develop new, cost-effective,
environmentally acceptable building equipment and envelope systems.

Computational Sciences: This area includes basic and applied research using high-performance
computing and applied mathematics.

Concentrating Solar Power: NREL collaborates with industry to further the research and
development of concentrating solar power (CSP) plant and solar thermal technologies.

Electrical Infrastructure Systems: NREL’s efforts in this area are focused on renewable energy
integration, distributed energy testing and certification, interconnection and control technology, and
energy management and grid support.

Energy Analysis: Research at NREL includes energy analysis for various programs and initiatives.
These analyses are used to inform decisions as energy-efficient and renewable energy technologies
advance from concept to commercial application.

Geothermal: NREL works in partnership with industry, academia, and other research laboratories
to research, develop, and demonstrate technologies to advance the use of geothermal energy as a
clean, renewable, domestic power source for the United States.

Hydrogen and Fuel Cells: NREL serves as a leader in renewable hydrogen production technologies.
NREL also leads in the development of codes, standards, and advanced storage and sensors. Basic
and applied research and material development using biology, physics, and chemistry enable and
support the development of hydrogen production, storage, and end-use systems.

Photovoltaics: Photovoltaics (PV) enable the direct conversion of sunlight to electricity using solid-
state materials. The National Center for Photovoltaics develops and deploys PV technology for the
generation of electric power.

Renewable Resource Maps and Data: NREL provides high-quality renewable energy resource data
for U. S. and international locations. NREL’s Renewable Resource Data Center is the world’s
largest free collection of renewable energy resource data.
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Wind: Through the National Wind Technology Center (NWTC), NREL develops, improves, and
demonstrates the viability of wind technology for electricity generation and facilitates its utilization
throughout the world.

1.3 Site and Facility Description

NREL facilities occupy five separate locations in Jefferson County, Colorado, near the city of
Denver, and one within the boundaries of the City and County of Denver. The five facilities in
Jefferson County include the Denver West Office Park (DWOP), Golden Hill (GH),the South Table
Mountain site (STM), the Joyce Street Facility (JSF), and the NWTC. The Renewable Fuels and
Lubricants Research Laboratory (ReFUEL) is located within the city limits of Denver. The DWOP
and STM sites are approximately two miles (3.2 km) east of Golden and 12 miles (19.3 km) west of
central Denver. The NWTC is located near the intersection of Highways 93 and 128, between
Boulder and Golden, and is approximately 15 miles (24.2 km) north of the STM site. The JSF is
located at 6800 Joyce Street, about 5.5 miles (8.9 km) north of the DWOP and STM sites. The
ReFUEL facility is located with the Regional Transportation District (RTD) District Shops and
Operation Center (DSOC) at 1900 31st Street, Denver, about 12 miles east of the STM and DWOP
sites. Figure 1 illustrates the locations of the STM, DWOP, NWTC, and JSF sites on a regional map.
The location of the ReFUEL facility is shown in Figure 2. Figure 3 provides a more detailed map of
the STM site, and Figure 4 provides detail for the NWTC site.

The STM and NWTC sites are the two main sites where research operations are conducted and will
be addressed separately in the discussion of environmental features. The DWOP is leased space used
primarily for administrative functions and limited research activities. The JSF is also a leased space
that is currently used for storage. The ReFUEL facility is a leased facility that consists of a small
shop complex housed within the RTD/DSOC facility. NREL performs engine-testing activities
pertaining to fuels and lubricants at the site.

Recent changes to the NREL South Table Mountain campus include a new heating plant and a
photovoltaic array and the on-going construction of the new Research Support Facility. The
Renewable Fuels Heat Plant (RFHP) was constructed between the Field Test Laboratory Building
and the Solar Energy Research Facility in 2008 to provide heat to STM campus buildings. Using
wood chips from a variety of sources along Colorado's Front Range, the RFHP provides hot water
through underground pipes to heat all of NREL's facilities on the STM site. The RFHP has an
estimated output of 29 billion BTUs per year; however, it saves more than 40 billion BTUs of natural
gas due to conversion efficiencies. The 2009 — 2010 heating season will be the first full season of
operation for the RFHP.

Construction of the Research Support Facility (RSF) continued throughout CY2009, with a
scheduled completion date of June 2010. The RSF is a 222,000 square foot building which will house
800 employees and is so energy efficient that it will only consume as much energy as can be
generated by renewable power on or near the building. It is being designed to meet the stringent
standards of the U. S. Green Building Council’s Leadership in Energy and Environmental Design
(LEED) program to achieve a Platinum rating. Supplementing the ongoing construction of the RSF in
2009 was the South Table Mountain (STM) Infrastructure Project, which extends the current utility
infrastructure to support new facilities and the buildout of the STM.

In addition to the RSF, construction activities in 2009 also included the installation of an 8 acre
photovoltaic system at the National Wind Technology Center and the beginning of construction on
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an addition to the Alternative Fuels User Facility (AFUF), the Integrated Biorefinery Research

Facility (IBRF).
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FTLB  Field Test Laboratory Building
IBRE  Integrated Biorefinery Research Facility
OTF  Outdoor Test Facility
RSF  Research Support Facility
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Figure 3. STM site detail
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Figure 5. Research Support Facility

Figure 6. South Table Mountain Mesa To
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Figure 7. South Table Mountain Campus

NREL Environmental Performance Report- 2009

Page 9




1.3.1 South Table Mountain Site

1.3.1.1 Geology, Soils, and Hydrogeology

The South Table Mountain (STM) site is a roughly triangular parcel of land occupying portions of
the top, sides, and lower south-facing slopes of STM. STM is composed of sedimentary rocks below
a basalt lava cap, which is quite resistant to erosion. The STM feature is a mesa that stands about 150
meters above the adjacent lowlands. The mesa was formed as weak sedimentary rocks surrounding
the lava were eroded away, leaving the lava-capped mesa in relief. Below the lava caprock, the
sedimentary rocks are part of the Denver Formation that consists of layers and lenses of claystone,
sandstone, and conglomerate. Sedimentary rocks of the Arapahoe Formation underlie the Denver
Formation.

Both the Arapahoe and Denver Formations are considered to be aquifers in portions of the Denver
Basin. The Denver Formation underlies the areas on which most NREL construction has taken place.
Groundwater on the STM site occurs primarily in the weathered and fractured silts and sands of the
Denver Formation. There may also be some groundwater in the form of perched aquifers below the
basaltic lava cap on the STM, and within the materials above the Denver Formation, which are
largely the result of stream deposits. Groundwater flow on the site is in a southeasterly direction.

The soil covering the top of the STM is lavina loam. Loam is composed of a mixture of clay, sand,
silt, and organic matter. The loam on the mesa top is a shallow, well-drained clayey soil. Soil on the
upper side slopes of the STM is also a loam consisting of extremely stony soils with significant
amounts of clay. Much of the remainder of the site, including the area designated for major
development, has a deep, well-drained soil referred to as Denver clay loam. It consists of clayey
material containing some calcium carbonate. There are also two smaller soil areas on the
southwestern portion of the site, both of similar character to other site soils—cobbly clay loam and
very stony clay loam.

1.3.1.2 Surface Water

About 90% of the surface drainage off the site, both from the mesa top and across the lower portions
of the site, is in the southerly direction toward Lena Gulch (a tributary of Clear Creek). Surface water
from two drainage ways on the easternmost portion of the site ultimately flows into Lena Gulch.

There is no permanent stream flow on the STM site. Only occasional flow derived from extended
periods of precipitation, usually during the late winter and early spring, is found in the drainage
channels, with seasonal springs evident along some of the mesa slopes. There is one seep on the mesa
top that is often active throughout much of the year, but the water infiltrates and evaporates quickly
during the dry season.

1.3.1.3 Vegetation

Two primary vegetation types are present on the STM site: grasslands and shrublands. The most
common plant communities on the STM site are mixed grasslands, composing more than 80% of the
vegetation on the site. These communities are generally dominated by short- and mid-grass species.
Two primary upland shrub communities occur on the STM site: mountain mahogany shrublands,
found on the shallow soils of the mesa, and upland shrublands, occurring in drainages lacking active
channels as well as drainages with associated wetlands. Field surveys have identified limited
wetland/riparian areas along drainages. The wetland communities identified on the STM site are a
minor component of the total vegetation cover, accounting for less than 1% of the vegetation over an
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area of less than 0.3 hectares (0.75 acres). Riparian shrub communities also occur adjacent to the
emergent wetlands.

1.3.1.4 Wildlife

A wildlife survey was conducted on the site during 1986 and 1987, and additional surveys were done
in 1999 over the conservation easement property. A survey to update the existing data began in 2004
and was completed in 2005 (see Section 5.11 for more detail). Mammals seen using the site during
the surveys include mule deer, coyotes, gray foxes, red foxes, raccoons, long tailed weasels, striped
skunks, spotted skunks, badgers, bobcats, mountain lions, rabbits, and yellow-bellied marmots.

Seventeen species of birds have been observed on the STM site, along with two species of raptors:
American kestrels and two nesting pairs of red-tailed hawks. Amphibian species and snakes are
known to inhabit the area as well.

1.3.1.5 Land Use

The STM site is a 327-acre area predominantly bordered by open grassland zoned for recreation and
light-commercial activity. Portions of the community of Pleasant View are located immediately to
the south and west of the western portions of the STM site. Pleasant View has constructed a
recreational park immediately south of the STM site. Offices, shops, and a tree nursery owned by the
Colorado State Forest Service are located at the far western edge. Undeveloped state land and a
Colorado State Highway Patrol pursuit driver-training track are located along the northwestern
boundary of the STM site on top of the mesa. Jefferson County open space wraps around the
northern and the eastern edge of the site. Portions of the DWOP and apartment homes lie to the east.

More than half of the STM site (177 acres) has been set aside in a conservation easement. No
development is allowed on that land, with the exception of some existing utility easements and
recreational trails to be established by Jefferson County Open Space. Trail development planned for
implementation in phases by the County began in 2004 (see Section 6.0 for more detail).

1.3.2 National Wind Technology Center

1.3.2.1 Geology, Soils, and Hydrogeology

The National Wind Technology Center (NWTC) site is located on a plain formed by stream deposits.
The uppermost geological layer beneath the site is known as the Rocky Flats Alluvium (RFA). It is
composed of cobbles, coarse gravel, sand, and gravelly clay. Below the RFA are the Laramie
Formation, Fox Hills Sandstone, and Pierre Shale. These rock formations consist primarily of
claystones with some siltstones. Unconfined groundwater flow occurs in the RFA toward the
east/southeast, and small perched zones are common. Groundwater occurs as confined aquifers in the
deeper bedrock formations (EG&G Rocky Flats, Inc. 1992).

The NWTC has a strongly developed soil defined as a very cobbly, sandy loam. The soil is
characterized by a large amount of cobble and gravel in the soil volume, and subsoil dominated by
clay (USDA 1995).

1.3.2.2 Surface Water

The area surrounding the NWTC site is drained by five streams: Rock Creek, North Walnut Creek,
South Walnut Creek, Woman Creek, and Coal Creek. Rock Creek flows eastward and is located
southeast of the NWTC. North Walnut Creek and South Walnut Creek flow eastward into the Great
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Western Reservoir. Woman Creek drains eastward into Standley Lake. Coal Creek flows in a
northeasterly direction across the City of Boulder open space north of the NWTC.

The majority of the NWTC drains into a tributary to Rock Creek. Some of the northern portions of
the site drain into Coal Creek or its tributaries.

1.3.2.3 Vegetation

The NWTC is located in the transition area between the Great Plains and the Rocky Mountains
(Plantae Consulting Services 2000). This location results in a flora that contains elements from both
mountain and prairie ecosystems, and associations that represent residual tall grass prairie, short-
grass plains, ponderosa pine woodland, and foothill ravine flora (Plantae Consulting Services 2000).

A vegetation study conducted between August 1999 and August 2000 identified 271 vascular plant
species and defined five major habitat types on the NWTC site, including: seasonal wetlands/or
ephemeral hydric soils, woodlands, shrublands, mixed grasslands, and disturbed areas.

Along the northwestern ridge is a Ponderosa Pine woodland area. Vegetation found in this area
includes woody species with an understory of grasses, forbs, and shrubs.

1.3.2.4 Wildlife

Prior to 1975, livestock heavily grazed the NWTC site, damaging a majority of the native vegetation.
A wildlife survey was conducted in 1992 for the entire Rocky Flats Plant and buffer zone area,
including the NWTC site. Signs or tracks of bears and mountain lions were identified. Other
mammals known to feed at the site are mule deer, coyotes, desert cottontail rabbits, white-tailed
jackrabbits, black-tailed jackrabbits, deer mice, prairie voles, and thirteen-lined ground squirrels.
Approximately 20 different species of birds were sighted at or near the site. Raptor (birds of prey)
surveys were conducted at the NWTC in 1994 and 1995, and identified seven raptor species on or in
the vicinity of the site. An avian survey was also conducted in 2001 to 2002 (see Section 5.11).
Although seldom seen, rattlesnakes, bull snakes, racers, and several other reptilian and amphibian
species are known to occupy the area.

1.3.2.5 Land Use

The NWTC facility occupies a 305-acre area surrounded largely by open space and grazing land. The
former Rocky Flats Environmental Technology Site land borders the NWTC to the southeast, and a
sand and gravel mining and processing operation is located along the southern and western
boundaries of the site. A blasting company also has a small installation along the western site
boundary.

1.3.3 Denver West Office Park/Golden Hill

The Denver West Office Park (DWOP) is a relatively flat, landscaped office complex occupied by a
number of four-story buildings, parking lots, and common areas. NREL-leased facilities at the
DWOP are located approximately in the geographic center of the development along West Colfax
Ave. The Golden Hill facility is leased office space on Colfax Ave. east of the DWOP location. The
DWOP is bordered on the south by commercial areas (West Colfax strip), on the west by the Pleasant
View residential area, Camp George West facility, and the STM site. The DWOP is within the City
of Lakewood.
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1.3.4 Joyce Street Facility

The Joyce Street Facility (JSF) is located in a commercial area surrounded by agricultural land,
residential neighborhoods, and small businesses. It is currently used by NREL primarily as
warehouse space only. Support activities and limited dry lab research activities are currently
conducted at the facility, and there are no staff offices at JSF.

1.3.5 Renewable Fuels and Lubricants Research Laboratory

The Renewable Fuels and Lubricants Research Laboratory (ReFUEL) is used for research, testing,
and support activities related to advanced fuels, engines, and vehicles to objectively evaluate
performance, emissions, and energy efficiency impacts. The laboratory is also used to evaluate and
develop heavy hybrid electric vehicles.

The ReFUEL is a small shop complex housed within the RTD/DSOC facility. The RTD/DSOC
facility occupies approximately 22 acres of land and serves as the primary maintenance facility for
RTD’s bus and light rail train systems. The area around the RTD/DSOC facility consists of
commercial and light industrial development.

The site lies on relatively flat terrain with a slight gradient to the northwest. The general area is
highly developed with concentrated industrial and commercial activities. Very little natural vegetated
habitat exists on site or in the immediate vicinity. There are trees and shrubs lining the South Platte
River adjacent to the site’s south, east, and northeast borders.

1.4 Site Environmental Conditions/Features

Photos for each site documenting the site features and development are included at the end of this
section. Figures 5, 6, 7, and 8 show the STM and DWORP sites, and Figures 9 and 10 provide images
of the NWTC site. The views on the STM site also illustrate the conservation easement property and
the Camp George West property acquired in 1999.

1.4.1 Climate

The climate for the geographic region of NREL operations is classified as semi-arid, typified by
limited precipitation, low relative humidity, abundant sunshine, and large daily and seasonal
temperature variations.

The area experiences moderate precipitation, with an average annual rainfall of less than 50 cm (20
inches). Almost half of the annual precipitation occurs from March to June. Summer showers
contribute 33% of the annual precipitation total. Precipitation begins to decrease significantly in the
fall, and reaches the minimum during winter. Winter is the driest season, contributing less than 10%
of the annual precipitation, primarily in the form of snowfall.

Spring is a season of unstable air masses with strong winds along the foothills and the Front Range.
The highest average snowfall occurs in March, and the STM site can generally expect to experience
at least one heavy snowstorm with totals exceeding 15 to 25 cm (6 to 10 inches).

The solar radiation (sunlight energy) of the region is excellent for outdoor research and testing of
solar energy conversion devices and systems. Sunshine is abundant throughout the year and
remarkably consistent from month to month, season to season.
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2 Compliance Summary

2.1 Laws and Regulations

2.1.1 Air Quality Protection

The Colorado Department of Public Health and Environment (CDPHE) administers the Clean Air
Act implementing regulations for all point sources (facilities or other types of operations) in
Colorado, under authority delegated by the U.S. Environmental Protection Agency (EPA). NREL is
not a major source for air pollutants, but does hold two site-wide permits for particulate air emissions
from construction, one air emissions permit for a pilot-scale research project, and one air permit for
the operation of the RFHP, a woodwaste-fired heating plant. Detailed information about NREL’s air
quality protection program is provided in Section 5.1.

National Emissions Standards for Hazardous Air Pollutants (NESHAP) requirements specific to
radiological emissions from DOE facilities are regulated by the EPA. Details are provided in Section
5.16.

In 2009, NREL filed a Malfunction Event Report with the Air Quality Control Division of CDPHE.
On March 19, wet fuel introduced into the RFHP during start up resulted in a 30 minute period
during which the opacity of the stack emissions was estimated at 60%. This exceeded the allowable
level of 30% opacity during start up for no more than 6 minutes. The report also described the
corrective actions taken by the operators to prevent such events in the future.

2.1.2 Drinking Water Quality Protection

Drinking water quality is regulated for all public water suppliers in Colorado by the CDPHE, under
authority delegated by the EPA. NREL purchases water that is delivered by truck to the NWTC, and
holds a public water supply identification number to operate the NWTC distribution system. NREL
has been conducting increased monitoring since the fourth quarter of 2006 for disinfection
byproducts. Detailed information about system performance is provided in Section 5.2.

In 2009, NREL had no drinking water compliance issues.

2.1.3 Groundwater Quality Protection

Colorado groundwater quality standards are established by the CDPHE. Permits for groundwater
wells are issued by the state engineer’s office. NREL has no known groundwater contamination and
has obtained drilling permits for all of its monitoring wells. Detailed information about NREL’s
groundwater program is provided in Section 5.3.

In 2009, NREL had no groundwater compliance issues.

2.1.4 Wastewater

Wastewater from the majority of the STM site and the Denver West Office Park is discharged into
the Pleasant View Water and Sanitation District’s (Pleasant View) collection system, and flows to the
Metropolitan Wastewater Reclamation District (Metro) treatment plant. The federal Clean Water Act
and Colorado Water Quality Control Act regulations are administered at NREL’s STM and DWOP
via Pleasant View and Metro pretreatment program requirements. NREL’s wastewater discharge
policy is in conformance with Metro’s discharge requirements.
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Wastewater at the NWTC site flows into two individual sewage disposal systems (septic and leach
fields). These are regulated by CDPHE; inspection and permit issuance have been delegated by
CDPHE to the Jefferson County Department of Health and Environment. There is also one individual
sewage disposal system at the Solar Radiation Research Laboratory (SRRL) on the mesa top at the
STM site. As is the case with NWTC septic systems, the mesa top system regulations are
administered by Jefferson County. Additional detail about NREL’s wastewater discharge program
can be found in Section 5.4.

In 2009, NREL had no wastewater compliance issues.

2.1.5 Surface Water Quality Protection

Stormwater discharge regulations are administered by the EPA at federal sites in Colorado. As a
result, NREL falls under the EPA Construction General Permit (CGP) program for the STM and
NWTC sites for stormwater discharge from construction activities. Permit coverage for individual
NREL activities is obtained when permit thresholds are triggered.

At the STM, a Notice of Intent (NOI) was filed with the EPA in 2009 for the construction of the
Integrated Bio-Refinery Facility (IBRF) and the STM Infrastructure project. These activities
continued through 2009.

At the NWTC, a NOI was filed with EPA in 2009 for the Sun Edison 1 megawatt photovoltaic array
field. This project occupies about 8 acres in the western portion of the NWTC.

In 2009, NREL had no surface water compliance issues.

2.1.6 Waste Management

The Resource Conservation and Recovery Act (RCRA) established federal authority over hazardous
waste. In Colorado, the CDPHE administers hazardous waste regulations under authority delegated
by the EPA. NREL holds five EPA generator identification numbers for each of its sites. NREL’s
waste management program is outlined in Section 5.6. Pollution prevention efforts at NREL are
described in Section 5.9.

In 2009, NREL had no waste management compliance issues.

2.1.7 Storage Tanks

NREL has no underground storage tanks containing hazardous materials. Aboveground storage tanks
(ASTs) that are larger than 660 gallons are regulated in Colorado by the Colorado Department of
Labor and Employment’s Oil Inspection Section. NREL has two tanks larger than 660 gallons on the
STM site that are registered with the Colorado Department of Labor and Employment. Details about
NREL’s AST program are provided in Section 5.7.

No spills or releases from NREL’s ASTs occurred during 2009.

2.1.8 Threatened and Endangered Species/Species of Concern

Wildlife is protected by a number of federal laws, including (but not limited to) the Endangered
Species Act, the Migratory Bird Treaty Act, and the Golden and Bald Eagle Protection Act. The
Endangered Species Act also protects threatened and endangered plant species. State laws designate

NREL Environmental Performance Report- 2009 Page 15




and protect rare or unique plants and animals as well. No threatened or endangered species or species
of concern have been documented on NREL’s sites. Details of NREL’s wildlife and vegetation
surveys are provided in Sections 5.10 and 5.11.

In 2009, NREL had no compliance issues regarding wildlife.

2.1.9 EPCRA Compliance and Prevention of Toxic Releases

Executive Order (EO) 13423, Strengthening Federal Environmental, Energy, and Transportation
Management, and DOE Order 450.1A, Environmental Protection Program, outline requirements for
Superfund Amendments and Reauthorization Act (SARA) Title 111, Emergency Planning and
Community Right-to-Know Act (EPCRA) compliance, and Toxic Release Inventory reductions for
DOE facilities. NREL maintains hazardous materials permits with West Metro Fire Rescue (West
Metro) and provides chemical inventory information to West Metro for the STM site and Building 16
in the DWOP. NREL’s ReFUEL facility holds a Hazardous Materials Permit issued by the Denver
Fire Department.

Federal facilities that use, produce, or store extremely hazardous substances in quantities above
specific release thresholds are required to report on their inventory to various federal, state, and local
emergency planning authorities, as required by EPCRA provisions in Title 111 of the Superfund
Amendments and Reauthorization Act (SARA). A summary of the EPCRA requirements and the
applicability to NREL is presented in the table below.

In 2009, NREL facilities had no releases exceeding the reportable quantity (RQ) of any material
reportable under EPCRA. As a research and development laboratory, NREL does not manufacture or
process any materials on the SARA Section 313 list in excess of the applicable threshold planning
quantity. And during 2009, the laboratory did not otherwise use any materials on the SARA Section
313 list in quantities exceeding the applicable threshold planning quantity. NREL’s compliance with
EPCRA requirements is detailed in Section 5.8.

Status of EPCRA Reporting

EPCRA Section

Description of Reporting

Status

EPCRA Sec. 302-303

Planning Notification

Reporting threshold not met*

EPCRA Sec. 304

EHS Release Notification

Reporting threshold not met

EPCRA Sec. 311 -312

MSDS/Chemical Inventory

Reporting threshold not met

EPCRA Sec. 313

TRI Reporting

Reporting threshold not met

* NREL maintains hazardous materials permits with West Metro Fire Rescue (West Metro) and reports chemical inventory
information to West Metro for the STM site and Building 16 in the DWOP. NREL’s ReFUEL facility holds a Hazardous
Materials Permit issued by the Denver Fire Department which requires an annual report of the chemical inventory.

NREL maintains an Emergency Management Policy (8-4) and supporting lab-level programs for
credible on-site emergencies. In 2009, the NREL Emergency Management Manual was updated to

include a complete description of the lab’s activities that demonstrate compliance with all applicable
emergency requirements of the Colorado Hazardous Waste Regulations. Hazardous material releases
are specifically identified as a credible emergency, and response procedures are in place. These

procedures are routinely practiced by internal response groups and with external emergency response
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agencies. In 2009, the NREL Emergency Response Team (ERT) and West Metro worked together on
an actual event at the Solar Energy Research Facility, described in Section 3.4.1.

2.1.10 Cultural Resources Protection

Various laws, including but not limited to, the National Historic Preservation Act and the Native
American Graves Protection and Repatriation Act, protect cultural resources. NREL has two sites
listed on the National Register of Historic Places (National Register) on its STM site. There are no
known eligible sites at the NWTC (see Section 5.14).

In 2009, NREL consulted with the State Historic Preservation Officer (SHPO) during the
Environmental Assessment for the proposed construction activities on STM, including the STM
Infrastructure, Energy Systems Integration Facility (ESIF), and the second full service access road.
There were no comments on the Infrastructure or ESIF projects, but the SHPO reserved comment on
the access road until a final determination is made on its alignment.

2.1.11 Other

During the course of operating a major national laboratory, events occur which may have an impact
on the environment. The NREL site experienced one incident in 2009 that had minor environmental
impacts but initiated several operational changes at the lab.

Hexamethyldisilthiane Spill

On May 1, 2009, a researcher in the Solar Energy Research Facility (SERF) broke a vial of
hexamethyldisilthiane releasing the contents into a laboratory. While the work had been conducted in
a hood, the vial fell out of the hood resulting in a release of the chemical into the ventilation system
of the laboratory and, eventually, in both the SERF and the adjacent Science and Technology Facility
(S&TF). The event was attributed to the researcher using an inappropriate tool to open the glass vial,
deviating from the approved operating procedure. During the evaluation following the incident,
laboratory practices were reviewed and revised to prevent such events in the future and to provide
accurate safety information in a timely manner.

Hexamethyldisilthiane is extremely odiferous, with the potential for harmful health effects,
prompting emergency response personnel to recommend evacuating both buildings. Both internal
and external response organizations were present for this incident and worked together to effectively
control the situation. There was no release to the environment and no compliance issues as a result of
this event. However, NREL did make several operational changes in response to this event,
including additional worker training, enhanced mentorship amongst researchers, and changes to the
availability of emergency response information.

2.2 DOE Order 450.1A, Environmental Protection Program

DOE Order 450.1 required sites to implement an Environmental Management System (EMS) by
integrating them with the site’s Integrated Safety Management System. Sites were required to have
an EMS in place by December 31, 2005. The revised Order 450.1A requires that EMSs now be
structured according to International Organization for Standardization (ISO)14001 requirements by
June 2009. NREL’s implementation of its EMS is described in Section 4.0 of this report.

NREL Environmental Performance Report- 2009 Page 17




2.3 Executive Orders

There are a number of Executive Orders (EO) related to the environment that direct DOE activities
and subsequent implementation at NREL. Those EOs that have the greatest affect on NREL
planning, operations and management are discussed below.

2.3.1 Executive Order 13514, Federal Leadership in Environmental, Energy, and Economic
Performance

On October 5, 2009, the President signed EO 13514. This Order requires all federal agencies and
departments to “increase energy efficiency; measure, report, and reduce their greenhouse gas
emissions from direct and indirect activities; conserve and protect water resource through efficiency,
reuse, and stormwater management; eliminate waste, recycle, and prevent pollution; leverage agency
acquisitions to foster markets for sustainable technologies and environmentally preferable materials,
products, and services; design, construct, maintain, and operate high performance sustainable
buildings in sustainable locations; strengthen the vitality and livability of the communities in which
federal facilities are located; and inform federal employees about and involve them in the
achievement of these goals.” NREL began implementation of this EO with an assessment of
greenhouse gas emissions, and initiated plans for further activities in 2010.

2.3.2 Executive Order 13423, Strengthening Federal Environmental, Energy, and
Transportation Management

On January 24, 2007, the President signed EO 13423. This Order requires all federal agencies and
departments to “conduct their environmental, transportation, and energy-related activities under the
law in support of their respective missions in an environmentally, economically, and fiscally sound,
integrated, continuously improving, efficient, and sustainable manner” (72 FR 3919). One of the
provisions of the EO is to reduce or eliminate the use of toxic materials. While NREL’s research
needs cannot replace all toxic materials, efforts are made to reduce the quantities of toxic materials
used at the laboratory. In 2009, chemical safety training materials were enhanced to encourage
researchers to find less toxic alternatives wherever possible.

2.3.3 Executive Order 11988, Floodplains Management

EO 11988 was implemented in support of the National Environmental Policy Act (NEPA), the
National Flood Insurance Act of 1968, and the Flood Disaster Protection Act of 1973 to minimize the
adverse impacts associated with development and modification of floodplains. According to maps
generated by the Jefferson County Department of Highways and Transportation as part of its urban
drainage studies, NREL's STM site does not contain any floodplains, and no floodplains have been
identified at the NWTC. As a best management practice (BMP), however, all construction activities
that may cross a drainage channel are 