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ABSTRACT

Tonopah Test Range (TTR) in Nevada and Kauai Test Facility (KTF) in Hawaii are government-owned, contractor-
operated facilities managed and operated by Sandia Corporation (Sandia), a wholly owned subsidiary of Lockheed 
Martin Corporation. �e U.S. Department of Energy (DOE)/National Nuclear Security Administration (NNSA), 
through the Sandia Site O�ce (SSO), in Albuquerque, NM, administers the contract and oversees contractor 
operations at TTR and KTF. Sandia manages and conducts operations at TTR in support of the DOE/NNSA’s 
Weapons Ordnance Program and has operated the site since 1957. Washington Group International subcontracts 
to Sandia in administering most of the environmental programs at TTR. Sandia operates KTF as a rocket 
preparation launching and tracking facility. �is Annual Site Environmental Report (ASER) summarizes data 
and the compliance status of the environmental protection and monitoring program at TTR and KTF through 
Calendar Year (CY) 2009. �e compliance status of environmental regulations applicable at these sites include state 
and federal regulations governing air emissions, wastewater e�uent, waste management, terrestrial surveillance, 
Environmental Restoration (ER) cleanup activities, and the National Environmental Policy Act (NEPA). Sandia 
is responsible only for those environmental program activities related to its operations. �e DOE/NNSA/Nevada 
Site O�ce (NSO) retains responsibility for the cleanup and management of TTR ER sites.  Environmental 
monitoring and surveillance programs are required by DOE Order 450.1A, Environmental Protection Program 
(DOE 2008) and DOE Manual 231.1-1A, Environment, Safety, and Health Reporting Manual (DOE 2007).
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NOTE TO THE READER

�e goals for the TTR and KTF Annual Site Environmental Reports are to present summary environmental 
performance, compliance with environmental standards and requirements, and to highlight signi�cant facility 
programs.  In addition, DOE views this document as a valuable tool for maintaining a dialogue with our 
community about the environmental health of these sites.

We are striving to improve the quality of the contents as well as include information that is important to you. 
Please provide feedback, comments, or questions to:

U.S. Department of Energy
National Nuclear Security Administration

Sandia Site O�ce
P.O. Box 5400

Albuquerque, NM 87185-5400
Attention: Karen Agogino

�e TTR and KTF Annual Site Environmental Reports can be found at the following website:
http://www.sandia.gov/news/publications/environmental/index.html
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 Sandia Corporation (Sandia), a wholly owned 
subsidiary of Lockheed Martin Corporation (LMC)  
manages and operates the Tonopah Test Range (TTR) 
in Nevada and the Kauai Test Facility (KTF) in Hawaii 
for the U.S. Department of Energy (DOE), National 
Nuclear Security Administration (NNSA).  The 
DOE/NNSA, Sandia Site O�  ce (SSO) administers 
the contract and oversees contractor operations at 
the site.   

� is Annual Site Environmental Report (ASER) was 
prepared in accordance with and as required by: 

• DOE Order 450.1A, Environmental Protection 
Program (DOE 2008);

• DOE Manual 231.1-1A, Environment, Safety, 
and Health Reporting (DOE 2007);

• DOE Manual 231.1-2, Occurrence Reporting and 
Processing of Operations Information (DOE 2003);

• DOE Order 430.2B, Departmental Energy, 
Renewable Energy and Transportation Management 
(DOE 2008a);

• DOE Order 435.1, Chg 1, Radioactive Waste 
Management (DOE 2001); and

• DOE Order 5400.5, Chg 2, Radiation Protection 
of the Public and the Environment (DOE 1993).

� is ASER summarizes data from environmental 
protection and monitoring programs at TTR and 
KTF for Calendar Year (CY) 2009.  It also covers 
Sandia’s compliance with environmental statutes, 
regulations, and permit provisions, and highlights 
 other signi� cant environmental programs and e� orts 
at TTR and KTF.  � is report is a key component of 
Sandia’s and DOE’s e� orts to keep the public informed 
about environmental conditions throughout the 
DOE/NNSA complex.

 TTR 
Sandia conducts operations at TTR in support of the 
DOE/NNSA’s Weapons Ordnance Program.  Sandia’s 
activities involve research and development (R&D) 
and the testing of weapon components and delivery 
systems.  Many of these activities require a remote 

testing range with a long � ight corridor for air drops 
and rocket launches.  Other activities include explosive 
tests and gun � rings.

� ere was one reportable environmental occurrence 
in 2009.

Follow-up on Wild Horses at TTR
An Occurrence Report detailed the deaths of 71 wild 
horses in July 2007.  � e horses were from a herd that 
frequently drank from a man-made depression on a 
dry lake bed controlled by Sandia.  � e deaths most 
likely came from natural nitrate sources concentrated 
by evaporation of the water within the depression 
during the heat of the summer.  � e DRI Publication 
containing details of this conclusion can be found in 
the CY 2008 Annual Site Environmental Report for 
Tonopah Test Range, Nevada and Kauai Test Facility, 
Hawaii (SNL 2009) as Appendix C.  � is depression 
was completely � lled in with clean soils during 2009.

Environmental Programs
� e following environmental programs are in place 
at TTR:

• Waste Management,
• Environmental Restoration (ER) Project,
• Terrestrial Surveillance,
• Water Quality monitoring,
• Air Quality Compliance (AQC), and
• National Environmental Policy Act (NEPA).

 Waste Management
Waste generated during 2009 at TTR included 
hazardous waste regulated by the Resource 
Conservation and Recovery Act (RCRA) and non-
hazardous industrial and sanitary waste.  All hazardous 
waste was shipped to permitted treatment, storage, 
and disposal facilities.  Sandia does not handle waste 
generated by ER activities.

 ER Project
ER activities at TTR are conducted through the 
DOE/NNSA, Nevada Site O�  ce (NSO).  ER sites 
that are scheduled for remediation, or that have been 
closed at TTR, include areas impacted from target 
tests and detonations, including non-impacted surface 
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debris and areas impacted by ordnance, depleted 
uranium, heavy metals, and fuel spills.

Terrestrial Surveillance
Soil is the only terrestrial medium routinely sampled 
at TTR.  Samples are collected to detect air-deposited 
pollutants or contaminants transported and deposited 
as a result of surface water runo�.  During 2009, soil 
samples were collected from 16 o�-site, 10 perimeter, 
and 27 on-site locations.

In 2009, soils were analyzed for radiological 
constituents.  The results showed that further 
investigation for elevated Am-241 is required in 
2010 at location S-51.  Non-radiological monitoring 
of Toxic Analyte List (TAL) metals soil samples are 
historically monitored every three to �ve years, and 
was last conducted in 2008.  Although 2009 was 
not a scheduled year for collection of TAL metals, 
soil samples were collected in 2009 for lead only at 
the active TTR Firing Range at the request of the 
SNL/TTR Range Manager.  �ese sample results are 
shown in Figure 4-2 and tabulated in Table 4-9 in 
Chapter 4.  If the Firing Range were to close at some 
point in the future these results will be considered 
when determining the �nal deposition of the �ring 
range. 

A summary report for non-radiological constituents 
collected between 1994 and 2005 was prepared, 
analyzed, and published in a summary report 
(SNL 2006) which was included in the CY07 
Annual Site Environmental Report for TTR, Nevada 
and KTF, Hawaii.  This year one of the on-site 
locations (S-51) was identi�ed as a Priority-1 for 
Americium-241 and at the same location in 2009 had 
the maximum recorded level for Plutonium-239/240.  
�e location in the “South Plume Area” is expected 
to have elevated readings.  However, this year’s 
observation justifies additional sampling in 2010 
to understand the signi�cance of this single sample.  
For the Plutonium-239/240 result it may simply be 
attributed to a sample that contained a “hot particle” 
or a generalized trend of increased mobilization and 
migration.”

Water Quality Monitoring
SNL wastewater discharges did not negatively impact 
the U.S. Air Force (USAF)-held National Pollutant 
Discharge Elimination System (NPDES) permit in 
2009.

�e public water system (PWS) at TTR is registered with 
the Nevada Department of Environmental Protection 
(NDEP) as a non-transient, non-community water 

system under the identi�cation number NV003014.  
Production Well 6 supplies potable water for TTR’s 
potable water and �re water distribution systems.  
�e well water is routinely sampled and analyzed 
per the requirements of the NDEP to demonstrate 
conformance with primary drinking water standards.

�ere was one Drinking Water Public Notice issued 
to Area 3 personnel during August 2009 and occurred 
in August during a water line repair and a�ected 
two buildings. A public notice was issued and total 
coliform samples were collected from the system 
on two consecutive days.  No coliform bacteria was 
detected.

In 2009, all sample results were below the maximum 
contaminant levels (MCL) established for the 
substances monitored. However, two of these substances 
did exceed the maximum contaminant level goals 
(MCLG) for disinfection by-products for the second 
year in a row. MCLGs of zero are established for 
bromodichloromethane (1 micrograms per liter [µg/L]  
detected) and bromoform (4.9 µg/L detected).  Total 
trihalomethanes (TTHM) and total haloacetic acid 
(HAA5) results are well below established MCLs.  
Lead sample 90th percentile results (0.018 milligrams 
per liter [mg/L]) initially exceeded the action level of 
0.015 mg/L but on resample was within the established 
action level limit indicating a 90th percentile level of 
0.014 mg/L. 

Air Quality Compliance
Radiological air emissions are regulated by National 
Emission Standards for Hazardous Air Pollutants 
(NESHAP).  �e only radionuclide sources at TTR are 
the three Clean Slate sites, which are sources of di�use 
radionuclide emissions as a result of the re-suspension 
of contaminated soils.  �ese sites are currently being 
addressed by DOE/NNSA/NSO under the ER 
Project.  The calculated dose for the maximally exposed 
individual (MEI) was 0.024 millirem per year (mrem/
yr), which is approximately 400 times less than the 
10 mrem/yr standard set by the U.S. Environmental 
Protection Agency (EPA).  Based on this value, an 
annual dose assessment is not required to be calculated 
for the TTR site.

TTR’s Class II Air Quality Permit requires emission 
reports from signi�cant non-radionuclide sources.  
At TTR, these sources include the screening plant, 
portable screen, and maintenance shop activities.  

National Environmental Policy Act (NEPA)
At TTR, NEPA compliance is coordinated between 
personnel from TTR, Sandia National Laboratories, 
New Mexico (SNL/NM), and the DOE/NNSA/SSO.  
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�e SNL/NM NEPA Team completed one DOE 
NEPA checklist for TTR in 2009, which was 
transmitted to DOE/NNSA/SSO for review and 
determination.  

As described in the July 24, 2009 Federal Register 
Notice of Intent (NOI), NNSA is preparing a 
new site-wide environmental impact statement 
(SWEIS) (DOE 1999) for the continued operation 
of DOE/NNSA activities at Nevada Test Site (NTS) 
and certain o�-site locations, e.g., the Nevada Test 
and Training Range (NTTR), including activities at 
TTR (DOE/NNSA 2009).  �e new NTS SWEIS 
will consider a No Action Alternative, which is to 
continue current operations through implementation 
of the 1996 Record of Decision (ROD) (DOE 1996a), 
and subsequent decisions.  �ree action alternatives 
proposed for consideration in the SWEIS would be 
compared to the No Action Alternative.  �e three 
action alternatives would di�er by either their type or 
level of ongoing operations, and may include proposals 
for new operations, or the reduction or elimination of 
certain operations.  NNSA expects to issue the draft 
NTS SWEIS for public review in mid-2010.  SSO, 
TTR personnel, and the SNL/NM NEPA Team 
supported ongoing NTS SWEIS data calls for TTR 
in 2009.

Kauai Test Facility (KTF)

KTF is operated by Sandia as a rocket preparation, 
launching, and tracking facility for DOE/NNSA, 
as well as providing support of other U.S. military 
agencies.  KTF exists as a facility within the boundaries 
of the U.S. Department of Defense (DoD) Paci�c 
Missile Range Facility (PMRF).  KTF is located on 
the island of Kauai at the north end of the PMRF 
near Nohili Point; it has been used as an active rocket 
launching facility since 1962.

�e EPA recommended continued reevaluation for 
environmental contamination due to the launching 
facility.  Rocket exhaust continues to be the main 
source of metals and other non-reportable air emission 
releases.  Sandia addresses EPA’s recommendation by 
collecting environmental soil samples for TAL metal 
analysis every �ve years.

�ere were no reportable occurrences at KTF in 2009.

Environmental Programs 
�e following environmental programs are in place 
at KTF:

• NEPA
• Water quality monitoring 
• Air Emission Monitoring
• Terrestrial surveillance (every five years at the 
 KTF location).

NEPA
At KTF, NEPA compliance is coordinated between 
personnel from KTF, Sandia National Laboratories, 
New Mexico (SNL/NM), and the DOE/NNSA/
Sandia Site Office (SSO).  The SNL/NM NEPA 
Team completed one DOE NEPA checklist for KTF 
in 2009, which was transmitted to DOE/NNSA/SSO 
for review and determination.  

Water Quality Monitoring
�ere were no compliance issues with respect to any 
state or federal water pollution regulations in 2009 
at KTF.

Drinking water at KTF is obtained through local 
facilities and suppliers.  No wells provide drinking 
water at the site.

�e limited quantity of sanitary sewage released at 
the facility does not impact any protected waters; no 
state inspections were conducted during 2009.  As a 
best management practice (BMP), Sandia periodically 
performs sampling.  No contaminants were identi�ed 
above the reporting limits from past sampling events.

Air Emissions Monitoring
Sandia was in compliance with all air quality 
regulations in 2009.  �e State of Hawaii requires an 
Annual Fee and Monitoring Report for air emissions.  
�e report for 2009 was submitted to the State of 
Hawaii in January 2010 (SNL 2010d). 

In 2009, the total fuel usage from activities that was 
reported to the State of Hawaii was 15,641 gallons 
(gal) of diesel fuel.  �e total hours of operation for 
the permitted generators was 1,667 hours combined. 

Terrestrial Surveillance
Terrestrial surveillance is conducted every �ve years 
at KTF.  Sampling conducted in 2007 con�rmed that 
KTF operations made no detectable environmental 
impact.  �ere was no sampling conducted at KTF 
in 2009.
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Sandia Corporation (Sandia), a wholly owned 
subsidiary of Lockheed Martin Corporation (LMC), 
manages and operates the Tonopah Test Range 
(TTR) in Nevada through its contract with the U.S. 
Department of Energy (DOE), National Nuclear 
Security Administration (NNSA), Sandia Site 
O�  ce (SSO).  TTR is owned by DOE/NNSA and 
overseen by the DOE/NNSA/SSO in Albuquerque, 
New Mexico.

TTR is located on approximately 280 square miles 
(179,200 acres) within the boundaries of the Nevada 
Test and Training Range (NTTR) withdrawal and 
is used to support DOE/NNSA and U.S. Air Force 
(USAF) activities and missions.  Washington Group 
International (WGI) performs most environmental 
program functions on behalf of Sandia, including 
environmental media sampling, wastewater e�  uent 
and drinking water monitoring, water treatment, 
spill response, and waste management operations.  
WGI also supports TTR during tests by operating 
optics equipment and recovering test objects. 

� is Annual Site Environmental Report (ASER) is 
prepared in accordance and as required by:

• DOE Order 450.1A, Environmental Protection 
Program (DOE 2008).

• DOE Manual 231.1-1A, Environment, Safety, 
and Health Reporting (DOE 2007).

• DOE Manual 231.1-2, Occurrence Reporting 
and Processing of Operations Information 
(DOE 2003).

• DOE Order 435.1, Chg 1, Radioactive Waste 
Management (DOE 2001).

• DOE Order 5400.5, Chg 2, Radiation Protection 
of the Public and the Environment (DOE 1993).

• DOE Order 430.2B, Department of Energy 
Renewable  Energy  and Transportat ion 
Management (DOE 2008a).

� is ASER summarizes data from environmental 
protection and monitoring programs at TTR 
for 2009.  It also discusses Sandia’s compliance 
with environmental statutes, regulations, permit 
provisions and other significant environmental 
activities.  � e environmental programs summarized 
here include waste management; air, water, and 
terrestrial monitoring and surveillance; the 
Environmental Restoration (ER) Project; and 
the National Environmental Policy Act (NEPA).  
DOE Order 450.1A specifies the requirements 
for environmental monitoring conducted at and 
around the TTR site.  � is ASER is an important 
component of DOE’s and Sandia’s e� orts to keep the 
public informed about environmental conditions at 
DOE/NNSA facilities.

Sandia’s strategy for managing and implementing its 
Environment, Safety, and Health (ES&H) Program 
is described in the Integrated Safety Management 
System (ISMS).  � e ISMS is structured around 
five safety management functions and provides 
processes to guide line management in identifying 
and controlling hazards.  Sandia is utilizing an 
Environmental Management System (EMS) as 
an enhancement of the ISMS.  � e EMS is that 
part of the ISMS that addresses the environmental 
consequences of Sandia activities, products, and 
services.  On December 2, 2005, Sandia informed 
the DOE/NNSA/SSO that it had fully implemented 
an EMS in accordance with the requirements 
outlined in DOE Order 450.1A.  In 2006, Sandia 
has continued working to improve environmental 
management (EM) based on best management 
practices (BMP), bench marking, and process 
improvements. 

1.1	 TTR	History	and	Operati	ons

In 1940, President Franklin Delano Roosevelt 
established the Las Vegas Bombing and Gunnery 
Range (now referred to as NTTR), which is part of 
the U.S. Nellis Air Force Base (NAFB) Complex.  
� e NAFB Complex, located eight miles north of 

ϭ͘Ϭ TTR /ŶƚrŽĚucti ŽŶ
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Las Vegas, Nevada, includes several auxiliary small 
arms ranges and the NTTR, which is divided into 
the North Range and the South Range (Figure 1-1).  
�e Nevada Test Site (NTS) is located between these 
two ranges.  �e entire NAFB Complex is comprised 
of approximately three million acres.  TTR is located 
32 miles southeast of Tonopah, Nevada.

TTR Site Characteristics
�e topography at TTR is characterized by a broad, 
�at valley bordered by two north and south trending 
mountain ranges:  the Cactus Range to the west 
(occurring mostly within the boundaries of TTR) 
and the Kawich Range to the east.  Cactus Flat is the 
valley �oor where the main operational area of TTR 
is located.  An area of low hills outcrops in the south.  
Elevations range from 5,347 feet (ft) at the valley �oor 
to 7,482 ft at Cactus Peak.  �e elevation of the town 
of Tonopah is 6,030 ft.

TTR Site Selection
TTR was selected as a test range after similar facilities 
at Salton Sea Test Base in California, as well as Yucca 
Flat on the NTS, became inadequate.  By the mid-
1950s, the atmosphere at Salton Sea Test Base became 
permeated with haze, which limited visibility and 
hampered photography.  Nevada’s Yucca Flat site also 
became inadequate due to the increasing emphasis on 
low-altitude approaches and deliveries that required 
�at terrain and a long approach corridor.  �e TTR site 
was located in the northwest corner of the (then) Las 
Vegas Bombing and Gunnery Range.  �e site, which 
was approximately seven times the size of Salton Sea 
Test Base, was well suited because it had immense areas 
of �at terrain needed for the increasing use of rockets 
and low-altitude, high-speed aircraft operations.  A 
permit from the USAF was obtained in 1956, and 
TTR became operational to test new weapon systems 
in 1957.  Following World War II (WWII), facilities 
built at TTR were designed and equipped to gather 
data on aircraft-delivered inert test vehicles under U.S. 
Atomic Energy Commission (AEC) cognizance (now 
DOE).  As technologies changed, the facilities and 
capabilities at TTR were expanded to accommodate 
tests related to DOE/NNSA’s Weapons Ordnance 
Program.

Operations Control Center
�e Main Compound in Area 3 is the heart of test 
range activities.  �e Operations Control Center 
(OCC) controls and coordinates all test functions 
and a�ords a 360 degree view of the site.  During 

test operations, the test director, range safety o�cer, 
test project engineer, camera controller, and range 
communicator operate the consoles in the OCC to 
control and coordinate all test functions.

TTR Activities
Principal DOE activities at TTR include stockpile 
reliability testing; research and development (R&D) 
testing support for structural development; arming, 
fusing, and �ring systems testing; and testing nuclear 
weapon delivery systems.  No nuclear devices are 
tested at TTR.

TTR is instrumented with a wide array of signal 
tracking equipment that includes video; high-speed 
cameras; radar tracking devices used to characterize 
ballistics, aerodynamics, and parachute performance 
on artillery shells; bomb drops; missiles; and rockets.

In recent years, speci�c test activities at TTR have 
consisted of the following:

• Air drops (trajectory studies of simulated 
weapons)

• Gun �rings

• Ground-launched rockets (study of aeroballistics 
and material properties)

• Air-launched rockets (deployed from aircraft)

• Explosive testing (e.g., shipping and storage 
containers)

• Static rocket tests (related to the Trident 
Submarine Program)

• Ground penetrator tests

�ese activities require a remote range for both public 
safety and to maintain national security.  �e majority 
of test activities at TTR occur within Cactus Flat, a 
valley with almost no topographical relief �anked by 
mountains and hills.

Site Responsibility
�e ER Project at TTR was initiated in 1980 to 
address contamination resulting primarily from 
nuclear weapons testing and related support activities. 
In late 1992 and early 1993, an agreement was 
reached between DOE Headquarters (HQ) and the 
Albuquerque and Nevada �eld o�ces to designate 
responsibility for all ER sites to DOE’s Nevada 
Site O�ce (NSO). �e National Nuclear Security 
Administration (NNSA) was established during 
2000 and 2001.  Today, responsibility for all ER 
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FIGURE 1-1.  Location of the Tonopah Test Range (TTR), Within the Boundaries of the   
                       Nevada Test and Training Range (NTTR), Nevada.
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sites still resides with NNSA/NSO.  However the 
environmental program management of TTR as 
discussed in this ASER, is a joint e�ort between 
Sandia National Laboratories, Tonopah Test Range 
(SNL/TTR) and Sandia National Laboratories, New 
Mexico (SNL/NM) employees and contractors, with 
oversight from DOE/NNSA/SSO.  In April 2002, a 
Land Use Permit was signed between the USAF and 
NNSA entitled, “Department of the Air Force Permit 
to the National Nuclear Security Administration to 
Use Property Located on the Nevada Test and Training 
Range, Nevada” (USAF/DOE/NNSA 2002).  �e 
current size of TTR is now approximately 280 square 
miles (179,200 acres).  Prior to the April 2002 lease 
agreement, the footprint was 335,655 acres.

1.2	 Site	Description	and	
D em o g r ap h ics

TTR is located within the NTTR at its northern 
boundary.  �e area north of the TTR boundary is 
comprised of sparsely populated public lands jointly 
administered by the U.S. Bureau of Land Management 
(BLM) and the U.S. Forest Service (USFS).  �e land is 
currently used to graze cattle.  �ere also is a substantial 
irrigated farming operation north of the range.  To the 
east of TTR, and within the NTTR, is the Nevada 
Wild Horse Range, which is administered by BLM.

�e nearest residents are located in the town of Gold�eld 
(population 659), approximately 22 miles west of the 
site boundary.  �e town of Tonopah (population 
4,400) is approximately 30 miles northwest of the 
site (DOC 2010).  Las Vegas is 140 miles southeast of 
TTR.  �e total population within the 50 mile radius 
around TTR is approximately 7,000, which includes 
the potential population at TTR if all housing units 
at the site were occupied.

1 . 3  R eg io n al G eo lo g y,  H yd r o lo g y,  
C lim ate,  an d  Faun a

Geology
�e regional area around TTR is located in the western 
part of the Basin and Range geophysical province.  �is 
area is marked by horst and graben topography, a system 
of mountains and down-dropped fault valleys formed 
through regional extension.  TTR lies northeast of the 
Walker Lane, a zone of transcurrent faulting and shear, 

and the Las Vegas Valley shear zone to the southeast 
(Sinnock 1982).

�e Cactus Range to the west of TTR is the remnants 
of a major volcanic center consisting of relatively 
young (six-million year old) folded and faulted tertiary 
volcanics.  �is range is one of at least �ve northwest 
trending, raised structural blocks that lie along the Las 
Vegas Valley/Walker Lane lineaments (ERDA 1975).

Surface Water
Drainage patterns within and near TTR are intermittent 
(ephemeral stream channels) and end in closed basins.  
Ephemeral streams occasionally carry spring runo� 
to the center of Cactus Flat where there is a string of 
north-south trending dry lakebeds; however, due to 
the high rate of evaporation, little is recharged to the 
groundwater (DRI 1991).

�ere are several small springs within the Cactus 
and Kawich Ranges.  Three occur within TTR’s 
boundaries:  Cactus Springs, Antelope Springs, and 
Silverbow Springs.  Water from these springs does 
not travel more than several tens of meters before it 
dissipates through evaporation and in�ltration.  �e 
e�ect on the landscape is purely local.

Groundwater
TTR obtains its water from local wells.  �e U.S. 
Geological Survey (USGS) has recorded groundwater 
depths from 21 to 454 ft at the site.  Groundwater 
is encountered at the Antelope Mine well in the 
Cactus Range at 21 ft and at the EH2 well near the 
TTR Airport at 454 ft.  �e depth to groundwater at 
the Area 9 well, located at the north end of the site, 
is approximately 131 ft.  South of the Area 9 well, 
groundwater is encountered at 361 to 394 ft in Area 3.  
�e static water level at the main water supply well 
(Well 6) is approximately 350 ft.

Climate
�e climate at TTR is typical of high desert, mid-
latitude locations, with large diurnal and seasonal 
changes in temperature and little total rainfall.  
Temperature extremes at the test range vary from 
highs near 40º C (104º F) in summer, with lows 
approaching -30º C (-22º F) in winter.  July and 
August are the hottest months with highs generally 
between 32º to 37º C (90sº F) during the day and 
dropping to between 10º and 15º C (50sº F) at night.  
January conditions vary from highs of 5º to 10º C 
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(40sº F) to lows -7º to -11º C (teensº F).  An eight 
year climatology developed from data taken in the 
1960s identi�ed the record high of 38.8º C (102º F) 
with a record low of -31º C (24º F) (Schae�er 1970).

Rainfall, though sparse, is dependent on elevation.  
Annual average rainfall in the desert valley �oor is 
4 inches, while in nearby mountains as much as 12 
inches falls (USAF 1999).

Winds are generally from the northwest in winter and 
early spring, switching to southerly directions during 
summer.  �e mountain/valley system channels the 
wind such that the wind seldom blows from eastern or 
southwestern directions.  Dust storms are common in 
the spring, when monthly average wind speeds reach 
6.7 m/s (15 miles per second).  During the spring and 
fall, a diurnal cycle to the wind may occur, bringing 
northwest drainage winds for a time in the earlier 
hours, and shifting to southerly winds by afternoon.

Vegetation 
�e temperature extremes and arid conditions of the 
high desert limit vegetation coverage.  �e sparse 
vegetation that occurs in Cactus Flat is predominantly 
range grasses and low shrubs typical of Great Basin 
Desert �ora (ERDA 1975; EG&G 1979).

TTR’s vegetation is divided into two basic types by 
elevation:  salt desert shrub in low areas and northern 
desert shrub at high elevations (USAF 1999, DRI 
1991).  Salt desert shrub is characteristic of poorly 
drained soils and common along dry lakebeds.  Speci�c 
plants in this group include shadscale (Atriplex 
confertilfolia), Russian thistle (Salsola kali), and 
sagebrush (Artemesia tridentata).  Northern desert 
shrub, found in the Cactus Range, includes a variety 
of sagebrush, rabbitbrush (Chrysothamnus nauseosus), 
squirrel tail (Elymus longifolius), juniper (Juniperus 
spp.), and Nevada bluegrass (Poa nevadensis).  Joshua 
tree (Yucca brevifolia) and juniper grow in the 
transition zone at the base of the mountains.

Wildlife
�e Nevada Wild Horse Range and other wild horse 
land-use areas compose a signi�cant portion of the 
North Range with herds common in Cactus and Gold 
Flats, Kawich Valley, Gold�eld Hills, and the Stonewall 
Mountains.  Hundreds of wild horses (Equus caballus) 
graze freely throughout TTR, and activities on-site 
have had little affect on the horse population or 
their grazing habits.  �e BLM routinely rounds up 

a portion of the herds for auction through the Wild 
Horse and Burro Adoption Program.

Other mammals common to the area include 
pronghorn (Antilocapra americana), mule deer 
(Odocoileus hemionus), kit fox (Vulpes macrotis), 
bobcat (Zynx rufus), coyote (Canis latrans), and gray 
fox (Urocyon cinereoargenteus).  To a lesser extent, 
bighorn sheep (Ovis canadensis), mountain lion (Felis 
concolor), and burros (Equus asinus) are also present 
(USAF 1999, DRI 1991).

In general, the NTTR land withdrawal has had a 
positive e�ect on local plant and animal life.  Since 
much of the withdrawal area is undisturbed by human 
activity, large habitat areas are protected from the 
a�ects of public use.

1 . 4  C lean  S lates an d  D o ub le Tr ack  
S ites

In May and June 1963, Project Roller Coaster 
conducted a series of four nuclear weapons destruction 
tests that resulted in plutonium dispersal in surrounding 
soils. �ree of these tests were conducted within the 
boundaries of TTR, the fourth was conducted on the 
NTTR just west of TTR. �e three Project Roller 
Coaster test sites at TTR are referred to as Clean Slates 
1, 2, and 3 (Figure 1-2).  �e fourth test site at NTTR 
is referred to as Double Tracks. In 1996 and 1997, 
Interim corrective actions were performed at Double 
Tracks and Clean Slate 1.  �ese actions resulted in 
remediation of the soil contamination to a level of 
less than or equal to 400 picocuries per gram (pCi/g) 
of transuranics.

Table 1-1 summarizes test information related to the 
four Project Roller Coaster sites. DOE/NNSA/NSO 
is responsible for the remediation of these and all 
other ER sites (see Chapter 3) at TTR. Sandia will 
continue to be responsible for all other environmental 
compliance at these sites.

The initial cleanup of each Clean Slate site was 
conducted shortly after each test. Test-related debris 
was bladed into a hole at test ground zero and 
back�lled. An initial fence was built around each 
test area where the soil contamination was set at 
approximately 1,000 micrograms per square meter 
(µg/m2) of plutonium. �e soil survey was conducted 
on 61 meter grids with a hand-held survey meter, 
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Test Name Date of Test Location Status 
Clean S late 1  M ay 25 ,  1 9 6 3 T T R  I nterim Closure 
Clean S late 2 M ay 31 ,  1 9 6 3 T T R  R emediation phase 
Clean S late 3 J une 9 ,  1 9 6 3 T T R  R emediation has not started 
D ouble T racks M ay 1 5 ,  1 9 6 3 N T T R ,  N orth R ange ( w est of T T R )  I nterim Closure 

NOTE: T T R  =  T onopah T est R ange 
 N T T R  =  N ev ada T est and T raining R ange 
 S ource:  S am p l i n g  an d  A n al y si s Pl an  fo r  Cl e an  S l ate  1 ,  S eptember 1 9 9 6  ( I T  1 9 9 6 )  
 

T A B L E  1 - 1 .  WrŽũecƚ RŽůůer �ŽaƐƚer TeƐƚ /ŶĨŽrmatiŽŶ

                FIGURE 1-2.  Location of Facilities Operated by SNL/NSO and Air Monitoring Stations
               at TTR
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or �eld instrument, for the detection of low-energy 
radiation (FIDLER).  In 1973, additional outer fences 
were set at 40 pCi/g of plutonium in soil also using 
the hand-held meter method.  �e areas are visually 
inspected each year to determine whether any fence 
repairs or sign replacement is required. 

In 1977, an aerial radiological survey was performed 
by EG&G, Inc. for the Nevada Applied Ecology 
Group (NAEG) (EG&G 1995). �e aerial radiological 
surveys were undertaken to supplement the FIDLER 
and previous soil sample measurements of transuranics. 
�e objective was to determine the extent of sur�cial 
distribution of plutonium and other transuranic 
elements dispersed during Project Roller Coaster 
tests. Radiation isopleths showing soil activity due to 
americium-241 (Am-241), plutonium-239 (Pu-239), 
and plutonium-240 (Pu-240) were drawn for each 
area. �e cumulative area of the di�use sources, as 
determined by the aerial radiological survey, is 20 
million square meters (approximately 4,900 acres). �e 
results of the survey found transuranic contamination 
outside the fenced area in the downwind direction 
(EG&G 1995).  Subsequent aerial surveys were 
conducted in 1993 and 2006.  �ese surveys con�rmed 
the results of the previous surveys in terms of extent.   
Comparing the 2006 to the 1993 survey, it can 
be determined that signi�cant migration has not 
occurred.  

Air Monitoring at ER sites
Remediation activities were conducted at Clean 
Slate 1 in 1997. �e Desert Research Institute (DRI) 
collected air monitoring data from several locations in 
the vicinity of Clean Slate 1 before, during, and after 
remediation activities. �e data has been presented 
to DOE/NNSA/NSO in the form of a draft report 
(DRI 1997).  �e report documented the as-left 
condition at the site, but does not require follow-up 
action. 

During CY09, at the request of DOE/NNSA/NSO; 
the DRI maintained two portable environmental 
monitoring stations at the TTR as part of the ER 
Project Soils Sub-Project.  �e primary objective of 
the monitoring stations is to evaluate whether and 
under what conditions there is wind transport of 
radiological contaminants from one of the three Soil 
Sub-Project Corrective Action Units (CAU) associated 
with Operation Roller Coaster on TTR.  

One station is located in the general vicinity of the 
Range Operations Center (ROC) and other located 
on the north edge of Clean Slate 3.  �e ROC station 
measures potential radionuclide concentration at the 
closest location where there are regular site workers.  
�e station at Clean Slate 3 is located at the perimeter 
of the largest of the three TTR Soils Sub-Project 
CAUs.  Clean Slate 3 covers an area of approximately 
1.82 square kilometers (km²) (450 acres), of which, 
0.404685 km² (100 acres) is estimated to contain 
soils with plutonium concentrations as high as 3,200 
picocuries per gram (pCi/g). �is station measures 
the radionuclide concentration at the boundary of the 
site in one of the predominant downwind directions.

�e fundamental design of these stations is similar to that 
used in the Community Environmental Monitoring 
Program (CEMP).  �e TTR stations collect data on 
selected meteorological and environmental parameters, 
e.g. wind speed and direction, airborne particulate 
concentration as a function of particulate size.  In 
addition, airborne particulate samplers are deployed 
at each location to collect particulate samples for 
radiological analyses. Data are provided to the Western 
Regional Climatic Center (WRCC) for management 
and incorporation into a TTR-speci�c database.  Both 
stations have been in continuous operations since July 
2008.

Monitoring Station Locations and Capabilities
As part of its work under the Soils Sub-Project, 
DRI deployed two portable monitoring stations 
at TTR.  �e Station 400 Portable Environmental 
Monitoring Station (PEMS) is located south of the 
ROC.  �is station was located to provide data at 
the ROC where there is the greatest concentration of 
personnel associated with Sandia, who manages TTR 
for the DOE/NNSA.  In addition, Station 400 was 
located where line power was available to operate the 
instruments. �e second, Station 401, Solar Powered 
Air Sampler and Meteorological Tower, consists 
of two components: 1) the air sampler, and 2) the 
auxiliary meteorological tower.  �ese components 
are located along the fenced perimeter of the north 
end of Clean Slate 3.   �eir locations were selected 
based on a review of wind speed and direction data 
collected at the Tonopah Airport (Engelbrecht 2008) 
as well as for ease of access.  Although these data are 
of limited time duration, they are continuous and less 
in�uenced by local topography than the CEMP in 
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Tonopah, Nevada.  Figure 1-2 shows the location of 
the monitoring stations at TTR.

Both stations are equipped with continuous low 
volume air samplers (flow rate approximately 
0.05663 cubic meter (m3) (2 cubic feet [ft3]) per minute 
whose �lters are collected, routinely, every two weeks.  
�ese �lters are delivered to the Radiological Services 
Laboratory at the University of Nevada, Las Vegas for 
analyses.  Standard analyses include gross alpha/beta 
measurements, and gamma spectral analysis; samples 
may undergo alpha spectral analysis if initial gamma 
spectral analyses indicated the presence of Am-241, 
which could indicate that plutonium particles are 
being transported.

Station 400:  Range Operations Center 
Station 400 is a portable station with all monitoring 
and sampling systems mounted on a 7 ft x 4 ft 
trailer. �e station is located approximately 91.44 m 
(100 yards) south-southwest of the ROC.  �e station 
con�guration as currently deployed is shown below. 
Sensors include an anemometer, wind direction, 
pyranometer, tipping rain bucket, temperature/relative 
humidity probe, barometric pressure, soil temperature 
probe, pressurized ion chamber (PIC), and a ambient 
air particulate size pro�ler.  Data from these sensors 
are collected and stored on a Campbell Scienti�cTM 
data logger.  �ese data are then transmitted through 
a Geostationary Operational Environmental Satellite 
transmitter to the WRCC.  Regular quality assurance 
procedures include checking the PIC response and air 
volume throughput on the air sampler on a month 
basis.  In addition to the real-time instruments, this 
station is equipped with two low volume air samplers 

(AirMetrics MiniVolsTM) that can collect air samples 
on quartz and Te�on® �lter media, which allows for 
di�erent types of chemical and elemental analysis. 
�ese air samplers are intended to run in case of 
nearby wild �re or in conditions of extreme dust 
storms in which there may be value in distinguishing 
the relative contribution of organic and inorganic 
constituents.  In addition, the station is equipped with 
an ambient air particulate size pro�ler (DustTrakTM).  
The DustTrakTM measures the concentration of 
suspended particulates in real time.  Data can be 
used to determine whether high wind events are 
always associated with higher concentrations, and 
whether there are correlations between particulate 
concentrations and radionuclide concentration.
  
Station 400 Air Sampling Results
Station 400 is equipped with a continuous air 
particulate sampler from which a 4 inch air �lter 
sample is collected every two weeks.  Between 
January 14, 2009 and December 30, 2009, 26 air 
particulate �lter samples were collected and analyzed 
by gamma spectroscopy and for gross alpha/beta 
activity.  Only naturally occurring radionuclides 
were identified and measured on these samples.  
Beryllium (Be)-7 and Potassium (K)-40 were the 
most frequently measured radionuclides followed by 
Lead (Pb)-210, Pb-212, and Bismuth (Bi)-214.  No 
anthropogenic gamma emitting radionuclides, e.g. 
Cesium (Cs)-137, Cobalt (Co)-60, or Am-241 have 
been detected on any sample.  �e mean annual gross 
alpha activity from all samples (Table 1-2) was 2.48 x 
10-15 microcuries per milliliter (mCi/mL), with a 
maximum of 6.77 x 10-15 mCi/mL, a minimum of 
0.73 x 10-15 mCi/mL, and a standard deviation of 
1.46 x 10-15 mCi/mL.  �e mean annual gross beta 
activity from all samples (Table 1-3) was 1.18x 10-14 
mCi/mL, with a maximum of 1.92 x 10-14 mCi/mL, 
a minimum of 0.55 x 10-14 mCi/mL, and a standard 
deviation of 0.31 x 10-14 mCi/mL.

Station 401:  Clean Slate 3
Station 401 consists of a solar powered air sampler 
(sampler and solar panels) mounted on a 7 ft X 14 ft 
trailer, plus a portable meteorological tower, with an 
anemometer, a temperature/relative humidity probe, 
and a DustTrakTM.  �e station is located on the 
north end of Clean Slate 3.  Working with Hi-Q 
Products Inc., DRI constructed this mobile version of 

Station 400 (PEMS) near ROC
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a solar powered air sampler based on a design currently 
being used by the USAF on the NTTR.  Internal 
air�ow monitoring and self-adjustment capabilities 
allow the air sampler to maintain a near constant 
�ow rate.  An internal totalizer is used to collect and 
store air�ow data. Data from the sensors are collected 
and stored on a Campbell Scienti�cTM data logger, 
and periodically downloaded to a personal computer 
and transmitted to the WRCC.  Solar panels, with 
battery assist, provide power for the air sampler 
and the meteorological station.  Con�guration of 
the solar powered air sampler and the location and 
con�guration of the portable meteorological station 
are shown below.  

Station 401, Solar Powered Air Sampler

Station 401, Portable Meteorological Station

Station 401:  Air Sampling Results
Air samples are collected every two weeks from Station 
401 and delivered to the laboratory on a quarterly 
basis for batch processing.  Between January 14, 
2009 and December 30, 2009, 26 air particulate 
�lter samples were collected and analyzed.  Only 
naturally occurring radionuclides were measured 
on the samples.  Be-7, K-40 and Pb-210 were the 
most frequently measured radionuclides followed 
by Pb-212, and Bi-214.  No anthropogenic gamma 
emitting radionuclides have been detected on any 
sample.  The mean annual gross alpha activity 
(Table 1-2) from all samples was 2.07 x 10-15 mCi/mL, 
with a maximum of 4.84 x 10-15 mCi/mL, a minimum 
of 0.48 x 10-15 mCi/mL, and a standard deviation 
of 1.05 x 10-15 mCi/mL.   �e mean annual gross 
beta activity from all samples (Table 1-3) was 1.03 x 
10-14 mCi/mL, with a maximum of 1.53 x 10-14 mCi/mL, 
a minimum of 0.49 x 10-14 mCi/mL, and a standard 
deviation of 0.26 x 10-14 mCi/mL.

TTR Air Monitoring Network Online Database
Data from the network at TTR are stored and managed 
via a database at the WRCC in Reno, Nevada.  Most 
variables in the database can be accessed via the web at 
http://www.wrcc.dri.edu/cgi-bin/rawMAIN.pl?nvcttr 
for Station 400 data and http://www.wrcc.dri.edu/
cgi-bin/rawMAIN.pl?nvctcs for Station 401 data.  
Available data include:

• Solar radiation

• Wind speed and direction

• Ambient air temperature (minimum, maximum, 
and average)

• Relative humidity (minimum, maximum, and 
average)

• Barometric pressure

• Precipitation (hourly and cumulative) 

• At Station 400, ambient gamma exposure rate 
(minimum, maximum, and average)

• Soil temperature at 4 inch depth (minimum, 
maximum, and average)

• Air particulate counts by size (0.3, 0.5, 0.7,1, 
2, 2.5, and 10 micrometers [mm]) as a function 
of time
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T A B L E  ϭͲϮ͘  'rŽƐƐ �ůƉŚa ReƐuůƚƐ ĨŽr TTR SamƉůŝŶŐ SƚatiŽŶƐ ŝŶ ϮϬϬϵ

Concentration  (x 10-15 µCi/mL [3.7 x 10-5

Becquerel (Bq)/m3])

Sampling Location Number of Samples Mean
Standard
Deviation Minimum Maximum 

4 0 0 26  2.4 8  1 .4 6  0 .7 3 6 .7 7  
4 0 1 26  2.0 7  1 .0 5  0 .4 8  4 .8 4  

T A B L E  ϭͲϯ͘  'rŽƐƐ �eƚa ReƐuůƚƐ ĨŽr TTR SamƉůŝŶŐ SƚatiŽŶƐ ŝŶ ϮϬϬϵ

Concentration  (x 10-14 µCi/mL  [3.7 x 10-4 

Becquerel (Bq)/m3])

Sampling Location Number of Samples Mean
Standard
Deviation Minimum Maximum 

4 0 0 26  1 .1 8  0 .31  0 .5 5  1 .9 2 
4 0 1 26  1 .0 3 0 .26  0 .4 9  1 .5 3 
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Sandia Corporation (Sandia) is responsible for 
environment, safety, and health (ES&H) compliance 
with federal environmental statutes, regulations, and 
U.S Department of Energy (DOE) directives in the 
Prime contract between Sandia and DOE.  Presidential 
Executive Orders (EO) and DOE guidance documents 
are also used to establish program criteria.

� is chapter discusses Sandia’s ES&H responsibilities 
and the status of ES&H compliance.  Environmental 
audit summaries, occurrence reporting, and 
environmental permit status for 2009 are also 
presented in this chapter.

� e State of Nevada administers most environmental 
regulations applicable to Tonopah Test Range 
(TTR). Speci� c state regulations listed in Chapter 6 
include regulations governing air quality, solid and 
hazardous waste management, wildlife, water quality, 
and radiation control. Radionuclide air emission 
regulations are administered directly by the U.S. 
Environmental Protection Agency (EPA).

2 . 1  C o m p lian ce S tatus w ith  Fed er al 
ReŐƵůati	ons

� is section summarizes DOE’s and Sandia’s compliance 
status with major environmental regulations, statutes,  
and DOE Orders that pertain to the environment.

� e major federal laws applicable to environmental 
compliance at TTR are presented on page 2-2.

2 . 1 . 1  C o m p r eh en siv e E n v ir o n m en tal 
Response͕	�oŵpensati	on͕	and	
L iab ility A ct (C E R C L A )

CERCLA de� nes assessment activities and reporting 
requirements for inactive waste sites at federal facilities.  
As required by CERCLA, a Preliminary Assessment 
(PA) was submitted in 1988 for all facilities listed on 
the federal agency hazardous waste compliance docket. 
Sites with signi� cant contamination were put on the 
National Priorities List (NPL) for cleanup (EPA 2010).  
� ere are no NPL or “Superfund” sites located at TTR.

� e Superfund Amendments and Reauthorization Act 
(SARA) Title III amended CERCLA requirements 
for reportable quantity (RQ) releases and chemical 
inventory reporting. Sandia at TTR was in full 
compliance with CERCLA/SARA in 2009.  Table 2-1 
lists SARA Title III reporting requirements.

2 . 1 . 2  E m er g en cy P lan n in g  an d  
C o m m un ity  R ig h t- to - Kn o w  A ct 
(E P C R A ) 

SARA Title III (also known as EPCRA) requires 
the submittal of a Toxic Release Inventory (TRI) 
report for chemical releases over a given threshold 
quantity (TQ).  � e release reporting limit for lead 
is 100 pounds (lb).  � e TTR Firing Range released 
approximately 390.7 lb of non-recovered lead in 2009.  
� is information was reported in the Reporting Year 
(RY) 2009 TRI Report (SNL 2010c). 

2	.1.ϯ	 ResoƵrce	�onserǀati	on	and	
R eco v er y A ct (R C R A ) 

RCRA and the Nevada Revised Statutes regulate 
the generation, transportation, treatment, storage, 
and disposal of hazardous chemical waste and non-
hazardous solid wastes.  Applicable regulations are 
listed in Chapter 6.

Sandia generates some hazardous waste through 
normal operations at TTR; is classi� ed as a “small 
quantity generator,” and is subject to the applicable 
requirements (see Chapter 3, which summarizes 
Sandia’s hazardous waste management activities 
during 2009, and speci� cally Section 3.2 - Waste 
Management).  Under this designation, hazardous 
waste can only be stored on-site for 180 days before it 
must be shipped o� -site for treatment and disposal at 
an EPA permitted facility.  At TTR, hazardous waste 
shipments are scheduled to occur at least two to three 
times a year.

Sanitary solid waste, which is also regulated under 
RCRA, is disposed of at landfills on-site.  There 
is one Class II sanitary landfill in operation at 
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R egulation/Statute Description W h ere to go for more information
Clean A ir A ct ( CA A )  and CA A  
A mendments ( CA A A )  

P rov ides standards to protect the nation’ s air quality h ttp : / / w w w .e p a.g o v / ai r / caa/

Clean W ater A ct ( CW A )  P rov ides general w ater quality standards to protect the 
nation’ s w ater sources and byw ays 

h ttp : / / w w w .e p a.g o v / r e g i o n 0 9 / w ate r /

Comprehensiv e E nv ironmental R esponse,  
Compensation,  and L iability A ct 
( CE R CL A )

P rov ides federal funding for cleanup of inactiv e w aste 
sites on the N ational P riorities L ist ( N P L )  and mandates 
requirements for reportable releases of haz ardous 
substances

h ttp : / / w w w .e p a.g o v / / l aw sr e g s/ l aw s/ ce r cl
a.h tm l

Cultural R esources A cts I ncludes v arious acts that protect archeological,  
historical,  religious sites,  and resources 

h ttp : / / r e cr e ati o n .usg s.g o v / e n v _ g ui d e / cul t
ur al .h tm l

E ndangered S pecies A ct ( E S A )  P rov ides special protection status for federally listed 
endangered or threatened species. 

h ttp : / / w w w .e p a.g o v / / l aw sr e g s/ l aw s/ e sa.h t
m l

E x ecutiv e O rders ( E O s)  S ev eral E O s prov ide specific protection for w etlands,  
floodplains,  env ironmental j ustice in minority and low -
income populations,  and encourages greening the 
gov ernment through leadership in E M  

h ttp : / / w w w .ar ch i v e s.g o v / fe d e r al -
r e g i ste r / e x e cuti v e - o r d e r s/ d i sp o si ti o n .h tm l

Federal Facility Compliance A ct ( FFCA )  D irects federal agencies regarding env ironmental 
compliance 

h ttp : / / w w w .h ss.e n e r g y .g o v / n ucl e ar safe ty /
e n v / p o l i cy /

Federal I nsecticide,  Fungicide,  and 
R odenticide A ct ( FI FR A )  

Controls the distribution and use of v arious pesticides h ttp : / / w w w .e p a.g o v / / l aw sr e g s/ l aw s/ fi fr a.
h tm l

M igratory B ird T reaty A ct ( M B T A )  of 
1 9 1 8

P rev ents the taking,  killing,  possession,  transportation 
and importation of migratory birds,  their eggs,  parts,  
and nests 

h ttp : / / w w w .fw s.g o v / m i g r ato r y b i r d s/ R e g ul
ati o n sPo l i ci e s/ tr e atl aw .h tm l # m b ta

N ational E mission S tandards for H az ardous 
A ir P ollutants ( N E S H A P )  

S pecifies standards for radionuclide air emissions and 
other haz ardous air releases under the CA A  

h ttp : / / w w w .e p a.g o v / r ad i ati o n / n e sh ap s/

N ational E nv ironmental P olicy A ct ( N E P A )  R equires federal agencies to rev iew  all proposed 
activ ities so as to include env ironmental aspects in  
agency decision- making 

h ttp : / / n e p a.e n e r g y .g o v /

R esource Conserv ation and R ecov ery A ct 
( R CR A )

M andates the management of solid and haz ardous 
w aste and certain materials stored in underground 
storage tanks ( U S T s) . 

h ttp : / / w w w .e p a.g o v / / l aw sr e g s/ l aw s/ r cr a.
h tm l

S afe D rinking W ater A ct ( S D W A )  E nacts specific health standards for drinking w ater 
sources

h ttp : / / n d e p .n v .g o v /    al so  se e  
h ttp : / / w w w .e p a.g o v / safe w ate r / sd w a/ sd w a
.h tm l

S uperfund A mendments and 
R eauthoriz ation A ct ( S A R A )  

S A R A ,  T itle I I I ,  also know n as the E mergency 
P lanning and Community- R ight- to- K now  A ct 
( E P CR A ) ,  mandates communication standards for 
haz ardous materials ov er a threshold amount that are 
stored or used in a community 

h ttp : / / w w w .e p a.g o v / / l aw sr e g s/ l aw s/ e p cr a
.h tm l

T ox ic S ubstance Control A ct ( T S CA )  S pecifies rules for the manufacture,  distribution,  and 
disposal of specific tox ic materials such as asbestos and 
polychlorinated biphenyls ( P CB s)  

h ttp : / / w w w .e p a.g o v / co m p l i an ce / ci v i l / tsca
/ i n d e x .h tm l

 

Major Environmental Regulations & Statutes Applicable to TTR

2 0 0 9  A n n u al  Sit e  En vir o n m e n t al  R e p o r t ,  TTR  &  K TF2 - 2



TTR operated by the U.S. Air Force (USAF) 
Operations and Maintenance contractor. �e land�ll 
is used cooperatively by all organizations at TTR. In 
November 2007 a contract was obtained with the 
Republic Services land�ll located at Apex just north of 
Las Vegas to dispose of bulk non-regulated solid waste 
there. �e main purpose for obtaining this contract is 
clean-up of the Area 3 Salvage Yard. �is waste material 
is not being disposed of in the USAF Land�ll on Range 
due to volume restrictions. 

Underground Storage Tanks (UST) and Aboveground 
Storage Tanks (AST)
RCRA, Subchapter I (40 CFR 280) sets forth 
requirements for USTs that contain hazardous 
materials or petroleum products. USTs and ASTs, 
although not registered by the state, are subject to EPA 
regulations 40 CFR 112, Oil Pollution Prevention and 
40 CFR 110, Discharge of Oil. �e last �ve USTs were 

removed in August 1995. �is included the removal of 
two diesel tanks and two gasoline tanks from a former 
gas station in Area 3, and one diesel tank that had 
supplied generator fuel in Area 9. �ere are no ASTs 
requiring registration with the State of Nevada at TTR.

2 . 1 . 4  Fed er al Facility C o m p lian ce A ct 
(FFC A )

�e FFCA requires federal facilities to comply with 
all federal, state, and local requirements for hazardous 
and solid waste, including full compliance with the 
restrictions and prohibitions on extended storage 
of wastes that do not meet the applicable hazardous 
waste treatment standards.  Extended storage at 
DOE facilities is typically associated with mixed 
wastes (wastes that have hazardous and radioactive 
components) that have been generated on site.    Since 
Sandia operations at TTR do not generate mixed waste  

R equires
R eporting?  

Section SA R A  Title 
I I I

Section Title Y es No

Description 

302 –
303 

E mergency  
P lanning 

X   S andia Corporation submits an annual report listing chemical 
inv entories abov e the reportable T hreshold P lanning Q uantities listed 
in 4 0  CFR  P art 35 5  A ppendix  B ,  location of the chemicals and 
emergency contacts. T he report is prepared for the D O E /N N S A /S S O ,  
w hich distributes it to the required entities. 

304 E mergency 
N otification 

 X  N o R Q  releases of an E H S ,  or as defined under CE R CL A ,  occurred 
in 20 0 9 . 

311-312  H az ardous 
Chemical  
S torage  
R eporting 
R equirements 

X  T here are tw o “ Community R ight- to- K now ”  reporting requirements:  
( a)  S N L /N M  completes the E P A  T ier I I  forms for all haz ardous 
chemicals present at the facility at any one time in amounts equal to 
or greater than 1 0 , 0 0 0  lbs and for all E H S s present at the facility in 
an amount greater than or equal to 5 0 0  lbs or the T hreshold P lanning 
Q uantity,  w hichev er is low er;  ( b)  T T R  prov ides M S D S s for each 
chemical entry on a T ier I I  form unless it decides to comply w ith the 
E P A ’ s alternativ e M S D S  reporting,  w hich is detailed in 4 0  CFR  P art 
37 0 .21 .  

313 T ox ic
Chemical  
R elease Forms 

X  E P CR A ,  S ection 31 3,  requires that facilities that use tox ic chemicals 
listed in S A R A  T ile I I I  ov er a threshold v alue must submit a T R I  
report. I n 20 0 9 ,  a report w as submitted for lead. 

NOTES: CE R CL A  =  Comprehensiv e E nv ironmental R esponse,   D O E  =  U .S . D epartment of E nergy 
                     Compensation,  and L iability A ct  N N S A  =  N ational N uclear S ecurity A dministration 
 S S O  =  S andia S ite O ffice CFR  =  Code of Federal R egulations 
 E H S  =  ex tremely haz ardous substance E P A  =  U .S . E nv ironmental P rotection A gency 
 lbs =  pounds T R I  =  T ox ic R elease I nv entory 
 S A R A  =  S uperfund A mendments and  R Q  =  reportable quantity 
                R eauthoriz ation A ct  M S D S  =  material safety data sheet   
   E P CR A  =  E mergency P lanning and Community 
                   R ight- to- K now  A ct 

 

TABLE 2-1. ϮϬϬϵ S�R� Tŝƚůe /// ;Žr EW�R�Ϳ ReƉŽrtiŶŐ ReƋuŝremeŶƚƐ �ƉƉůŝcaďůe ƚŽ TTR
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and Sandia currently has no mixed waste stored on-site, 
these requirements are not applicable to Sandia’s 
operations at TTR.

2 . 1 . 5  C lean  A ir  A ct (C A A ) an d  C lean  A ir  
A ct A m en d m en ts (C A A A ) o f  1 9 9 0

CAA and CAAA of 1990 requirements are regulated by 
State of Nevada air quality regulations. Air emissions 
from non-radionuclide sources, such as a portable 
screen or maintenance shop activities, are permitted 
under a Class II Air Quality Permit. Sandia tracks 
emissions and pays a fee to the State of Nevada based 
on the total standard tons emitted. Sandia met all air 
quality permit conditions in 2009.

National Emission Standards for Hazardous Air 
Pollutants (NESHAP) Compliance
The EPA retains compliance authority for all 
radionuclide air releases, which are regulated by 
NESHAP and implemented under 40 CFR 61, 
Subpart H.  �e Clean Slate sites, as discussed in 
Chapter 1, have been the only source of radionuclide 
air emissions at TTR. Continuous air monitoring was 
conducted from February 22, 1996 to February 25, 
1997 (SNL 1997).  �e TTR Airport was determined 
to be the location of the maximally exposed individual 
(MEI).  �e result of 0.024 millirems per year (mrem/
yr) was below the threshold of 0.1 mrem/yr, for which 
continuous air monitoring would be required, and 
approximately 400 times less than the EPA standard of 
10 mrem/yr.  �e NESHAP Annual Report for 2009 
(SNL 2010) and Chapter 4 of this report discuss these 
monitoring results.

2 . 1 . 6  W astew ater  

At TTR wastewater discharges are controlled by 
the State of Nevada, Department of Environmental 
Protection (NDEP), which administers regulations 
relevant to water pollution and sanitary waste systems. 
Wastewater that enters the sanitary sewer system 
is treated in the TTR sewage lagoon permitted by 
the NDEP and operated by the USAF. Sandia also 
maintains �ve active and one inactive septic tank 
systems in remote areas at TTR, which are used only 
for domestic sanitary sewage collection. �ese systems 
are periodically sampled as a Best Management Practice 
and do not require sampling by the NDEP. During 
Calendar Year (CY) 2009 there were no excursions or 
violation of concentration limits.

Storm Water
The issuance of a National Pollutant Discharge 
Elimination System (NPDES) storm water permit is 
generally based on whether or not storm water runo� 
is discharged to “Waters of the U.S.” �is de�nition 
includes rivers, lakes, streams, and swamps, as well 
as channels and arroyos that lead to waters that are 
currently used, have been used in the past, or may be 
susceptible for use in interstate or foreign commerce.  
�e TTR site is primarily a closed basin with runo� 
evaporating or in�ltrating to the ground. �e USAF 
has permitted its air�eld and Area 10 for storm water 
runo� and has cognizance over all storm water issues 
at the site. �e State of Nevada has determined that 
there are no industrial activities at TTR that require 
permitting. New construction activities that exceed 
one acre of soil disturbance may require permitting 
under the Construction General Permit (CGP).  In 
2009, one CGP was obtained to grade a site on the 
Main Lake in Area 9 that collected storm water runo�.  
Construction at this site consisted of �lling the low 
areas with soil and re-grading the site to prevent 
accumulation of storm water.  �e completed site 
matches the existing dry lake bed that surrounds the 
area.

2 . 1 . 7  S af e D r in k in g  W ater  A ct (S D W A )

Sandia meets standards for drinking water as de�ned in 
the SDWA and NDEP public water supply and public 
water system regulations.  Well 6 normally provides 
all drinking water for Sandia’s operations at TTR and 
is operated under a permit issued by the NDEP.  �e 
USAF Public Water System (PWS) and the Sandia 
PWS are designed such that they can, on an as needed 
basis, provide backup to each other.  Chapter 4 of this 
report discusses monitoring activities. �e NDEP, 
Bureau of Safe Drinking Water, characterizes this PWS 
as a Non-Transient Non-Community system.

2 . 1 . 8  To x ic S ub stan ces C o n tr o l A ct 
(TS C A )

Compliance with TSCA at TTR primarily concerns 
the management of asbestos and polychlorinated 
biphenyls (PCB). As de�ned by TSCA, any material 
with greater than or equal to 500 parts per million 
(ppm) is considered a “PCB”; materials with greater 
than or equal to 50 ppm but less than 500 ppm are 
considered “PCB contaminated.” In 1993, sampling 
was performed on TTR transformers to determine if 
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PCBs were present in the soil (IT 1993). All samples 
contained less than 50 ppm of PCBs.

2.1.ϵ	 &ederaů	/nsecticide͕	&ƵnŐicide͕	and	
Rodenticide	�ct	;&/&R�Ϳ

Chemical pesticides used at TTR include herbicides, 
rodenticides, and insecticides, as required. All 
chemicals used are EPA approved and applied in 
accordance with applicable label guidelines and 
regulations. Sandia retains records of the quantities 
and types of pesticides that are used as well as Material 
Safety Data Sheets (MSDS) for each pesticide. �ere 
were no violations of FIFRA in 2009.

2.1.1Ϭ			Eationaů	�nǀironŵentaů	Woůicy		
               A ct (N E P A )

NEPA requires federal agencies (and other organizations 
that perform federally sponsored projects) to consider 
the environmental issues associated with proposed 
actions, be aware of the potential environmental 
impacts associated with these issues, and include 
this information in early project planning and 
decision making. Additionally, if a proposed action 
is determined to have environmentally “signi�cant” 
impacts, the agency must prepare an environmental 
assessment (EA) or an environmental impact statement 
(EIS) before making an irretrievable commitment 
of resources or funding. Although a major objective 
of NEPA is to preserve the environment for future 
generations, the law does not require an agency to 
choose a course of action with the least environmental 
impact. The DOE, National Nuclear Security 
Administration (NNSA), Sandia Site O�ce (SSO) 
coordinates NEPA compliance at SNL/TTR with 
personnel from SNL/NM. NEPA activities are 
discussed in Section 3.4.

2 . 1 . 1 1    E n d an g er ed  S p ecies A ct (E S A )

�e ESA applies to both private individuals and federal 
agencies. Federal agencies must ensure that any action 
authorized, funded, or carried out by them will not 
jeopardize the continued existence of a threatened or 
endangered species, or result in adverse modi�cations 
of its habitat. �e ESA is addressed under the NEPA 
Program and the Ecology Program. If potentially 
signi�cant impacts to sensitive species or habitats are 

found as a result of the proposed action, an EA or an 
EIS must be prepared.

Table 2-2 lists all federal and state protected species 
occurring within Nye County and having the potential 
to occur at TTR.

2 . 1 . 1 2    M ig r ato r y B ir d  Tr eaty A ct 
              (M B TA )

�e MBTA of 1918 implemented the 1916 Convention 
for the Protection of Migratory Birds. �e original 
statute implemented the agreement between the 
United States (U.S.) and Great Britain (for Canada) 
and later amendments implemented treaties between 
the U.S. and Mexico, the U.S. and Japan, and the 
U.S. and Russia. �e MBTA prevents the taking, 
killing, possession, transportation, and importation 
of migratory birds, their eggs, parts, or nests. Federal 
institutions are not exempt from the MBTA.  At TTR, 
the MBTA is coordinated through NEPA reviews and 
the Ecology Program.

2 . 1 . 1 3    C ultur al R eso ur ces A cts

Federal cultural resources management responsibilities 
are applicable to activities at TTR. �ese include, but 
are not limited to, compliance with the following laws 
and their associated regulations:

•  National Historic Preservation Act (NHPA),

•  Archaeological Resources Protection Act 
(ARPA), and

•  American Indian Religious Freedom Act 
(AIRFA).

�e DOE/NNSA/SSO is responsible for determining 
the level of applicability of cultural resources 
requirements. In 2009, Sandia’s operations did not 
impact any known cultural resources sites at TTR.

Historic Building Assessment 
In 2004, DOE/NNSA/SSO initiated a consultation 
with the Nevada State Historic Preservation O�ce 
(SHPO) on the TTR site.  �e SHPO did not concur 
with the DOE determination of TTR’s eligibility for 
the National Register of Historic Places as a historic 
district.  At the SHPO’s request, Sandia contracted 
with an external architectural historian to further 
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Common Name Scientific Name F ederal 
Status

State of Nevada 
P rotected Status 

P LA NTS

S odav ille milkv etch A str ag al us l e n ti g i n o sus v ar . se sq ui m e tr al i s -  -  -  -  -  -  -  -  -   S tate P rotected 
H alfring milkv etch A str ag al us m o h av e n si s v ar  h e m i g y r us S O C S tate P rotected 
A sh M eadow s milkv etch A str ag al us p h o e n i x  T hreatened S tate P rotected 
S pring- lov ing centaury Ce n taur i um  n am o p h i l um  T hreatened S tate P rotected 
Clokey pincushion Co r y p h an th a v i v i p ar a v ar. r o se a -  -  -  -  -  -  -  -  -  S tate P rotected 
A rmored hedgehog cactus E ch i n o ce r e us e n g e l m an n i i  v ar . ar m atus -  -  -  -  -  -  -  -  -  S tate P rotected 
A sh meadow s sunray E n ce l i o p si s n ud i caul i s v ar . co r r ug ata T hreatened S tate P rotected 
M oj av e barrel cactus F e r o cactus cy l i n d r ace us v ar . l e co n te i  -  -  -  -  -  -  -  -  -  S tate P rotected 
S unnyside green gentian F r ase r a g y p si co l a -  -  -  -  -  -  -  -  -  S tate P rotected 
A sh M eadow s gumplant G r i n d e l i a fr ax i n o p r ate n si s T hreatened S tate P rotected 
S and cholla G r uso n i a p ul ch e l l a -  -  -  -  -  -  -  -  -  S tate P rotected 
A sh M eadow s mousetails I v e si a ki n g i i  v ar . e r e m i ca T hreatened S tate P rotected 
A sh M eadow s blaz ingstar M e n tz e l i a l e uco p h y l l a T hreatened S tate P rotected 
A margosa niterw ort N i tr o p h i l a m o h av e n si s E ndangered S tate P rotected 
S impson hedgehog cactus Pe d i o cactus si m p so n i i  -  -  -  -  -  -  -  -  -  S tate P rotected 
W illiams combleaf Po l y cte n i um  w i l l i am si ae  -  -  -  -  -  -  -  -  -  S tate P rotected 
B laine pincushion S cl e r o cactus b l ai n e i  -  -  -  -  -  -  -  -  -  S tate P rotected 
T onopah pincushion S cl e r o cactus n y e n si s -  -  -  -  -  -  -  -  -  S tate P rotected 
H ermit cactus S cl e r o cactus p o l y an ci str us -  -  -  -  -  -  -  -  -  S tate P rotected 
I NSECTS 
A sh M eadow s naucorid A m b r y sus am ar g o sus T hreatened -  -  -  -  -  -  -  -  -  
F I SH  
W hite R iv er desert sucker Cato sto m us cl ar ki  i n te r m e d i us -  -  -  -  -  -  -  -  -  S tate P rotected 
M oorman W hite R iv er springfish Cr e n i ch th y s b ai l e y i  th e r m o p h i l us -  -  -  -  -  -  -  -  -  S tate P rotected 
R ailroad V alley springfish Cr e n i ch th y s n e v ad ae  T hreatened S tate P rotected 
D ev ils H ole pupfish Cy p r i n o d o n  d i ab o l i s E ndangered S tate P rotected 
A sh M eadow s A margosa pupfish Cy p r i n o d o n  n e v ad e n si s m i o n e cte s E ndangered S tate P rotected 
W arm S prings A margosa pupfish Cy p r i n o d o n  n e v ad e n si s p e cto r al i s E ndangered S tate P rotected 
P ahrump poolfish E m p e tr i ch th y s l ato s l ato s E ndangered S tate P rotected 
W hite R iv er spinedace L e p i d o m e d a al b i v al l i s E ndangered S tate P rotected 
M oapa dace M o ap a co r i ace a E ndangered S tate P rotected 
L ahontan cutthroat trout O n co r h y n ch us cl ar ki  h e n sh aw i  T hreatened S tate P rotected 
B ig S moky V alley speckled dace R h i n i ch th y s o scul us l ar i v e r si  -  -  -  -  -  -  -  -  -  S tate P rotected 
A sh M eadow s speckled dace R h i n i ch th y s o scul us n e v ad e n si s E ndangered S tate P rotected 
L ittle Fish L ake V alley tui chub S i p h ate l e s b i co l o r  ssp. 4 -  -  -  -  -  -  -  -  -  S tate P rotected 
H ot Creek V alley tui chub S i p h ate l e s b i co l o r  ssp. 5 -  -  -  -  -  -  -  -  -  S tate P rotected 
L ittle Fish L ake V alley tui chub S i p h ate l e s b i co l o r  ssp. 6 -  -  -  -  -  -  -  -  -  S tate P rotected 
R ailroad V alley tui chub S i p h ate l e s b i co l o r  ssp. 7 -  -  -  -  -  -  -  -  -  S tate P rotected 
B ig S mokey V alley tui chub S i p h ate l e s b i co l o r  ssp. 8 -  -  -  -  -  -  -  -  -  S tate P rotected 

TABLE 2-2.  WrŽƚecƚeĚ SƉecŝeƐ WŽƚeŶtiaůůy KccurrŝŶŐ ŝŶ Eye �ŽuŶƚy͕  EevaĚa
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Common Name Scientific Name F ederal 
Status

State of Nevada 
P rotected Status 

A MP H I BI A NS 
A margosa toad B ufo  n e l so n i  -  -  -  -  -  -  -  -  -  S tate P rotected 
Columbia spotted frog R an a l ute i v e n tr i s pop. 3 Candidate -  -  -  -  -  -  -  -  -  
R EP TI LES
B anded gila monster H e l o d e r m a susp e ctum  ci n ctum  S O C S tate P rotected 
D esert tortoise ( M oj av e D esert pop.)  G o p h e r us ag assi z i i  T hreatened S tate P rotected 
MA MMA LS 
P allid bat A n tr o z o us p al l i d us -  -  -  -  -  -  -  -  -  S tate P rotected 
P ygmy rabbit B r ach y l ag us i d ah o e n si s S O C S tate P rotected 
T ow nsend' s big- eared bat Co r y n o r h i n us to w n se n d i i  -  -  -  -  -  -  -  -  -  S tate P rotected 
S potted bat E ud e r m a m acul atum  -  -  -  -  -  -  -  -  -  S tate P rotected 
A sh M eadow s montane v ole M i cr o tus th y san o d e s S O C S tate P rotected 
A merican pika O ch o to n a p r i n ce p s -  -  -  -  -  -  -  -  -  S tate P rotected 
B raz ilian free- tailed bat T ad ar i d a b r asi l i e n si s -  -  -  -  -  -  -  -  -  S tate P rotected 
K it fox  V ul p e s m acr o ti s -  -  -  -  -  -  -  -  -  S tate P rotected 
BI R DS
N orthern goshaw k A cci p i te r  g e n ti l i s S O C S tate P rotected 
G olden eagle A q ui l a ch r y sae to s -  -  -  -  -  -  -  -  -  S tate P rotected 
L ong- eared ow l A si o  o tus -  -  -  -  -  -  -  -  -  S tate P rotected 
W estern burrow ing ow l A th e n e  cun i cul ar i a h y p ug ae a S O C S tate P rotected 
J uniper titmouse B ae o l o p h us g r i se us -  -  -  -  -  -  -  -  -  S tate P rotected 
Ferruginous haw k B ute o  r e g al i s S O C S tate P rotected 
S w ainson’ s haw k B ute o  sw ai n so n i  -  -  -  -  -  -  -  -  -  S tate P rotected 
S age grouse Ce n tr o ce r cus ur o p h asi an us -  -  -  -  -  -  -  -  -  S tate P rotected 
W estern snow y plov er Ch ar ad r i us al e x an d r i n us n i v o sus T hreatened S tate P rotected 
M ountain plov er Ch ar ad r i us m o n tan us P roposed

T hreatened 
S tate P rotected 

B lack tern Ch l i d o n i as n i g e r  S O C S tate P rotected 
W estern yellow - billed cuckoo Co ccy z us am e r i can us o cci d e n tal i s Candidate S tate P rotected 
Y ellow  w arbler D e n d r o i ca p e te ch i a -  -  -  -  -  -  -  -  -  S tate P rotected 
S outhw estern w illow  flycatcher E m p i d o n ax  tr ai l l i i  e x ti m us E ndangered S tate P rotected 
P rairie falcon F al co  m e x i can us -  -  -  -  -  -  -  -  -  S tate P rotected 
Common yellow throat G e o th l y p i s tr i ch as -  -  -  -  -  -  -  -  -  S tate P rotected 
G reater sandhill crane G r us can ad e n si s tab i d a -  -  -  -  -  -  -  -  -  S tate P rotected 
P inyon j ay G y m n o r h i n us cy an o ce p h al us -  -  -  -  -  -  -  -  -  S tate P rotected 
Y ellow - breasted chat I cte r i a v i r e n s -  -  -  -  -  -  -  -  -  S tate P rotected 
W estern least bittern I x o b r y ch us e x i l i s h e sp e r i s S O C S tate P rotected 
L oggerhead shrike L an i us l ud o v i ci an us S O C S tate P rotected 
L ew is’  w oodpecker M e l an e r p e s l e w i s -  -  -  -  -  -  -  -  -  S tate P rotected 
L ong- billed curlew  N um e n i us am e r i can us -  -  -  -  -  -  -  -  -  S tate P rotected 

 

TABLE 2-2.  WrŽƚecƚeĚ SƉecŝeƐ WŽƚeŶtiaůůy KccurrŝŶŐ ŝŶ Eye �ŽuŶƚy͕  EevaĚa ;cŽŶtiŶueĚͿ
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Common Name Scientific Name F ederal
Status

State of Nevada 
P rotected Status 

M acgilliv ray’ s w arbler O p o r o r n i s to l m i e i  -  -  -  -  -  -  -  -  -  S tate P rotected 
M ountain quail O r e o r ty x  p i ctus -  -  -  -  -  -  -  -  -  S tate P rotected 
Flammulated ow l O tus fl am m e o l us -  -  -  -  -  -  -  -  -  S tate P rotected 
O sprey Pan d i o n  h al i ae tus -  -  -  -  -  -  -  -  -  S tate P rotected 
P hainopepla Ph ai n o p e p l a n i te n s -  -  -  -  -  -  -  -  -  S tate P rotected 
W hite- faced ibis Pl e g ad i s ch i h i  S O C S tate P rotected 
V esper sparrow  Po o e ce te s g r am i n e us -  -  -  -  -  -  -  -  -  S tate P rotected 
Y uma clapper rail R al l us l o n g i r o str i s y um an e n si s E ndangered S tate P rotected 
R ed- naped sapsucker S p h y r ap i cus n uch al i s -  -  -  -  -  -  -  -  -  S tate P rotected 
Crissal thrasher T o x o sto m a cr i ssal e  -  -  -  -  -  -  -  -  -  S tate P rotected 
O range- crow ned w arbler V e r m i v o r a ce l ata -  -  -  -  -  -  -  -  -  S tate P rotected 
L ucy’ s w arbler V e r m i v o r a l uci ae  -  -  -  -  -  -  -  -  -  S tate P rotected 
G rey v ireo V i r e o  v i ci n i o r  -  -  -  -  -  -  -  -  -  S tate P rotected 

NOTES: S O C =  S pecies of Concern
 

TABLE 2-2.  WrŽƚecƚeĚ SƉecŝeƐ WŽƚeŶtiaůůy KccurrŝŶŐ ŝŶ Eye �ŽuŶƚy͕  EevaĚa  ;cŽŶcůuĚeĚͿ

evaluate the TTR buildings under National Register 
Criterion C.  In 2009, a revised report on the buildings 
at TTR was submitted to SSO to support consultation 
with the Nevada SHPO.

2 . 1 . 1 4    E n v ir o n m en tal C o m p lian ce   
														�ǆecƵtiǀe	Orders	;�OͿ

EO 11988, Floodplain Management, as amended, and 
EO 11990, Protection of Wetlands, as amended, require 
evaluation of the potential e�ects of actions taken in 
these environmentally sensitive areas.   �ere are no 
�oodplains or signi�cant wetlands at TTR; however, 
some very limited wetlands exist in the vicinity of 
several springs. �ese provide an important source of 
drinking water for wildlife in the area.  Sandia complies 
with all applicable mandates stated in these EOs.

EO 12898, Federal Actions to Address Environmental 
Justice in Minority Populations and Low-Income 
Populations, as amended, requires that, to the 
greatest extent practicable and permitted by law 
and consistent with the principles set forth in the 
Report on the National Performance Review (Gore 
1993), each federal agency shall make achieving 
environmental justice part of its mission by identifying 
and addressing, as appropriate, disproportionately 
high and adverse human health or environmental 
e�ects of its programs, policies, and activities on 
minority populations and low-income populations in 
the United States and its territories and possessions.  
Sandia must include in the assessment of its operations 

any disproportionate impacts on minority or low-
income populations within the area of in�uence of 
the laboratories’ operations.

EO 13423, Strengthening Federal Environmental, 
Energy, and Transportation Management, was issued 
in January 2007.  EO 13423 sets goals in the areas of 
energy e�ciency, acquisition, renewable energy, toxics 
reductions, recycling, sustainable buildings, electronics 
stewardship, �eets, and water conservation.  EO 13423 
also requires more widespread use of Environmental 
Management Systems (EMS) as the framework in 
which to manage and continually improve these 
sustainable practices.  EO 13423 incorporates the 
requirements of and cancels EOs 13101, 13123, 
13134, 13148, and 13149, which were implemented 
through DOE Order 450.1 in 2007.  DOE revised 
Order 450.1 to include the requirements of EO 13423 
in June 2008.  Anticipating this change, Sandia TTR 
personnel established new EMS objectives and targets 
starting in �scal year (FY) 2008 to support upcoming 
requirements.

EO 13514, Leadership in Environmental, Energy, 
and Economic Performance, was issued in October 
2009.  EO 13514 establishes an integrated strategy 
towards sustainability to safeguard the health of our 
environment and make greenhouse gas emissions a 
priority for all federal agencies.  EO 13514 sets goals 
in the areas of promoting electronics stewardship, 
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pollution prevention, increased renewable energy, 
waste reduction, recycling, and fossil fuel usage 
reduction,

2.1.1ϱ			DO�	Directiǀes

DOE directives on the Management and Operating 
Contract (M&O) between Sandia and the DOE de�ne 
the primary contractual obligations for operating 
SNL/NM. The DOE directives on the contract 
baseline that pertain to environmental protection and 
management are discussed in Chapter 1.  Sandia met 
all the requirements stated in these DOE directives.  

2 . 2    2 0 0 9  A ud its

NDEP - Air Quality Permit Inspection  
T he N D E P , A ir Q uality B ureau conducted an A ir 
Q uality P ermit inspection of T T R  on A ugust 2,  
2009.  S hop Facilities and the P ortable S creen w ere 
inspected.  There were no violations or findings 
noted during this inspection. 

NDEP - RCRA Compliance Evaluation
In 2009 there was no NDEP RCRA Compliance 
Evaluation conducted.  The next NDEP RCRA 
inspection at TTR should occur in 2010.

A summary of 2009 environmental audits is presented 
in Table 2-3. 

2.ϯ					2ϬϬϵ	/SSh�S	�ED	��T/OES	&OR	
TTR

Ongoing self-assessments at Sandia continue to 
identify potential compliance issues and subsequent 
follow-up actions.

Federal Facility Agreement and Consent Order 
(FFACO) Compliance for ER Activities
An ongoing action started in 1996 is the FFACO 
with the State of Nevada. This agreement was 
implemented in May 1996 between the State of 
Nevada, DOE, and the U.S. Department of Defense 
(DoD) (DoD/DOE/State of Nevada 1996). All 
DOE cleanup activities in the State of Nevada must 
be conducted in conformance with the requirements 
of this agreement. �e FFACO is an enforceable 
agreement with stipulated penalties for violations. �e 
ER sites for which DOE has assumed responsibility, 
which are subject to the FFACO are:

•  NTS
•  Areas within TTR
•  Areas within the NTTR
•  Central Nevada Test Area
•  Project Shoal Area (east of Carson City in 

Churchill County)

A summary of DOE/NNSA’s ER sites in Nevada can 
be found in the FFACO report (DoD/DOE/State of 
Nevada 1996). �e list of sites has been modi�ed for 
consistency with NDEP requirements and grouped 

Ty pe/Subj ect Date 
A udit

Organiz ation F indings Summary  

A ir Q uality P ermit 
I nspection 

0 8 /0 6 /20 0 9  S tate of N ev ada / 
N D E P  / B ureau of 
A ir Q uality 

N o v iolations or findings. 

R CR A  Compliance 
E v aluation I nspection 

S cheduled for 
N ov  20 0 9  but 
cancelled by 
N D E P  

S tate of 
N ev ada/N D E P / 
B ureau of Federal 
Facilities

Cancelled  

FY 0 9  T T R  E S & H  
S M E  S elf- A ssessment 
W alk- T hrough 

0 8 /0 3- 0 7 /20 0 9  29 5 0  N o env ironmental issues documented. 

NOTES: R CR A  =  R esource Conserv ation and R ecov ery A ct 
 N D E P  =  N ev ada D epartment of E nv ironmental P rotection 

T T R  =  T onopah T est R ange 
 S M E  =  S ubj ect M atter E x pert 
 E S & H  =  E nv ironment,  S afety,  and H ealth 
  

TABLE 2-3.  Summary ŽĨ EŶvŝrŽŶmeŶƚaů �uĚŝƚƐ aƚ TTR ŝŶ ϮϬϬϵ
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into Corrective Action Units (CAU), which are listed 
by Corrective Action Site (CAS) numbers.  Each 
CAU/CAS is listed in the FFACO under Appendix II 
(Corrective Action Sites/Units, this section includes 
inactive CAU/CASs), Appendix III (Corrective 
Action Investigations/Corrective Actions, this section 
includes active CAU/CASs), and Appendix IV (Closed 
Corrective Action Units, this section lists CAU/CASs 
where corrective actions are complete). �e FFACO is 
updated every six months. A listing of ER sites located 
at TTR is shown in Chapter 3, Table 3-1.

2 . 4  E n v ir o n m en tal P er m its

Environmental compliance permits for TTR include 
those for hazardous materials storage, potable water 
supply, RCRA, and Air Quality.  �e State of Nevada 

issues permits for these Sandia activities directly to 
DOE/NNSA/SSO, and they are administered by WGI 
on behalf of Sandia.  Sandia and WGI ensure that all 
permit conditions are met.  Table 2-4 lists all permits 
and registrations in e�ect in 2009.

2.ϱ	 OccƵrrence	ReportinŐ

Under DOE Manual 231.1-2, an occurrence is de�ned 
as “one or more (i.e., recurring) events or conditions 
that adversely a�ect, or may adversely a�ect, DOE 
(including NNSA) or contractor personnel, the public, 
property, the environment, or the DOE mission.” 
Events or conditions meeting criteria thresholds 
identi�ed in DOE Manual 231.1-2, or determined 
to be recurring through performance analysis, are 
considered occurrences. There are environmental 

P ermit Ty pe and 
Location 

P ermit
Number 

I ssue 
Date 

Expiration 
Date 

Comments 

Air Quality Permits 
Class I I  A ir Q uality 
O peration P ermit 

A P 8 7 33- 0 6 8 0 .0 2 O riginal issue 
date:   J uly 23,  
20 0 6  
R eissue D ate:  
D ecember 1 1 ,  
20 0 7  

J uly 23,  20 1 1  1 -  1 2’  X  8 ’   P ortable S creen 
W elding S hops 
Carpenter S hop 
P aint S hop 
N on- P ermit E quipment L ist 
G enerators ( 1 0  emission 
units)  
B oilers ( 2 emission units)  
M aintenance A ctiv ities 
( 5  emission units)  
P ropane S torage T anks 
( 23 emission units)  
S urface A rea D isturbance 
( >  5  acres)  

RCRA - Hazardous Waste 
H az ardous W aste 
G enerator 

N V 1 8 9 0 0 1 1 9 9 1 *  J anuary 7 ,  1 9 9 3 I ndefinite S tate of N ev ada 

Stormwater Permit (Construction) 
S torm w ater D ischarge 
P ermit  

S ite N umber 1 0 0 32 A pril 29 ,  20 0 9  U ntil terminated G un P it G rading P roj ect 

Production Well (Drinking Water) 
W ell 6  P roduction W ell N Y - 30 1 4 - 1 2N T N C S eptember 20 0 9 S eptember 20 1 0 * * S tate of N ev ada 

P ermit to O perate a 
T reatment P lant 

N Y - 30 1 4 - 1 1 1 2N T N C S eptember 20 0 9 S eptember 20 1 0 * * S tate of N ev ada 

Nevada State Fire Marshal (Hazardous Material) 
H az ardous M aterials 
P ermit 

21 2 FD I D  N umber 
( 1 30 0 7 )  

February 20 0 9  February 28 ,  20 1 0 I nitial permit issuance. 

NPDES Construction Permits 
B ackfilling H orse P ond S N L /N M  –  N V  1 0 0 31  M ay 1 ,  20 0 9  D ecember 31 ,  

20 0 9  
S tate of N ev ada 

NOTES: * G enerator I D  number ( not a permit number)  
* * T he S tate of N ev ada B ureau of H ealth P rotection S erv ices renew s the permit for W ell 6  ( N Y - 30 1 4 - 1 2N C)  annually. 

 “ E mission units”  are sources such as generators and boilers. 
N T N C =  N on- T ransient N on- Community 
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TABLE 2-5.  �KE DaŶuaů Ϯϯϭ͘ϭͲϮ ReƉŽrƚaďůe EŶvŝrŽŶmeŶƚaů KccurreŶceƐ aƚ TTR͕ ϮϬϬϵ

Month  
Occurrence 
Significance 

Category  

R eporting 
Criteria

Description 

O ctober 3 1 0 ( 2)

D uring A ugust 20 0 9 ,  the S N L /N M  I H  department performed silica sampling 
for sev eral days during dow n- hole J oint T est A ssembly ex cav ation probing 
and recov ery operations at T T R . O ne of the sample results ex ceeded the 
A CG I H  T L V  for silica. T he w orker w hose results are in question w ore a full 
face air purifying respirator w hen accomplishing high risk ( v isible dust,  
dow n- hole/probing)  activ ities. W hen not w earing a respirator,  the w orker w as 
a hands- on superv isor in the same area of operations as the other w orkers 
inv olv ed,  hav ing the same potential ex posures. N o task- specific monitoring 
w as performed on the w orker in question so it is impossible to tell if the T L V  
w as ex ceeded w hen the w orker w as protected or un- protected. T he only 
activ ities not shared w ith other w orkers w ho w ere sampled in the area of 
operation w ere w hen this one w orker w as protected w earing appropriate 
respiratory protection. Further industrial hygiene sampling is required to 
determine if respiratory protection is required for certain elements of v isible 
dust dow n- hole/probing activ ities and associated support recov ery operations. 

NOTES: T L V  =  threshold limit v alue 
 I H  =  inductrial hygiene 
 T T R  =  T onopah T est R ange 
 A CG I H  =  A merican Conference of G ov ernmental I ndustrial H ygienists 
   

releases that may not meet DOE Manual 231.1-2 
reporting thresholds, however, they are still reportable 
to outside agencies.  There was one reportable 
environmental occurrence in 2009 (Table 2-5).

Follow-up on Wild Horses at TTR
An Occurrence Report detailed the deaths of 71 wild 
horses in July 2007.  �e horses were from a herd that 
frequently drank from a man-made depression on a 

dry lake bed controlled by Sandia.  �e deaths most 
likely came from natural nitrate sources concentrated 
by evaporation of the water within the depression 
during the heat of the summer.  �e DRI Publication 
containing details of this conclusion can be found in 
the CY 2008 Annual Site Environmental Report for 
Tonopah Test Range, Nevada and Kauai Test Facility, 
Hawaii (SNL 2009) as Appendix C.  �is depression 
was completely �lled in with clean soils during 2009.

TTR  Co m p l ian c e  Su m m ar y 2 - 1 1
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TTR EŶvŝrŽŶmeŶƚaů WrŽŐramƐ /ŶĨŽrmati ŽŶ 3 - 1

� e Environmental Restoration (ER) Project, the 
Waste Management Program, and the National 
Environmental Policy Act (NEPA) Program are 
some of the programs and activities the Tonopah Test 
Range (TTR) utilizes to comply with various federal 
and state regulations, and U. Department of Energy 
(DOE) directives.  Presidential Executive Orders 
(EO) and DOE guidance documents are also used 
to establish program criteria.  � ese are discussed in 
this chapter. Refer to Chapter 4 for information on 
other programs, including terrestrial surveillance, 
drinking water, wastewater, and air quality programs.

	ϯ.1	 �R	Wroũect	�cti	ǀiti	es	

� e ER Project at TTR was initiated in 1980 to 
address contamination resulting primarily from 
nuclear weapons testing and related support 
activities. In late 1992 and early 1993, an agreement 
was reached between DOE Headquarters (HQ) 
and the Albuquerque and Nevada � eld o�  ces to 
designate responsibility for all ER sites to DOE’s 
Nevada Site O�  ce (NSO). � e National Nuclear 
Security Administration (NNSA) was established 
during 2000 and 2001. Today, responsibility for all 
ER sites resides with NNSA/NSO.

Since 1996, cleanup activities for sites located in the 
State of Nevada have been regulated by the Federal 
Facility Agreement and Consent Order (FFACO) 
of 1996 (as amended February 2008). � e FFACO 
was negotiated between the State of Nevada, DOE 
Environmental Management, the U. S. Department 
of Defense (DoD), and DOE Legacy Management. 
� e FFACO took e� ect on May 10, 1996, and 
accomplished the following:

• Established a framework for identifying 
Corrective Action Sites (CAS)

• Grouped CASs into Corrective Action Units  
(CAU)

• Prioritized CAUs

• Implemented corrective action activities

� e FFACO is also discussed in Section 2.3 of this 
report.

CAUs located at TTR are addressed by two ER 
sub-projects:

• Industrial Sites Project – Sites historically 
used to support nuclear testing and Sandia 
Corporation (Sandia) activities. Industrial sites 
include historic septic systems, land� lls, sewage 
lagoons, depleted uranium (DU) sites, and 
ordnance testing sites.

• Soil Sites Project – Areas where nuclear testing 
has resulted in surface and/or shallow subsurface 
soil contamination. Soil sites include large area 
soil contamination from plutonium dispersal 
testing.

ER site contamination includes radiological 
constituents (e.g., DU and plutonium) and non-
radiological constituents (e.g., munitions, solvents, 
pesticides, septic sludge, and heavy metals).

 CAS Identi� cation
� e initial identi� cation, description, and listing of 
CASs at TTR were derived from the Preliminary 
Assessment (PA) and the Federal Facility Preliminary 
Assessment Review (FFPAR) (E&E, 1989).  Twelve 
additional potential CASs, not included in the PA, 
were also identi� ed, using the following methods:

• ER sites inventory processes

• Ordnance removal activities

• Geophysical surveys

• Former worker interviews

• Archive reviews

• Site visits

• Aerial radiological and multi-spectral surveys 
(1993 – 1996)

3 . 0  TTR  En vir o n m e n t a l  P r o g r a m s  
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�e remediation activities at the Clean Slate and 
Double Tracks sites (Project Roller Coaster) are 
discussed in Chapter 1. �ese sites are listed under 
Soil Sites CAUs/CASs in Table 3-1 as CAU 411, 412, 
413, and 414.

Table 3-1 summarizes the existing Industrial Sites 
CAUs and CASs at TTR. �e ER activities planned 
for these CASs range from “no activities currently 
planned” to “Nevada Department of Environmental 
Protection (NDEP)-approved closure.” �e list of 
CASs and general information presented in Table 3-1 is 
contained in Appendices II, III, and IV of the FFACO 
(DoD/DOE/State of Nevada 1996).

2009 ER Activities
ER activities in 2009 were focused on planning 
activities for CAU 408 (Bomblet Target Area) and 
implementation of �eld activities towards investigation 
and remediation of CAU 408.  No Resource 
Conservation and Recovery Act (RCRA) hazardous, 
Toxic Substances Control Act (TSCA), low-level waste, 
or mixed waste was disposed during ER activities in 
2009.  

CAU 408 (Bomblet Target Area) �eld remediation 
activities were initiated in July 2009 by NNSA/NSO.  
CAU 408 closure activities include:

• Clearing bomblet target areas at seven discrete 
targets, including 

•  South Antelope Lake

• Tomahawk Target 1

• Tomahawk Target 2

• Strategic Air Command Target 1

• Strategic Air Command Target 2

• Mid Target, and Flight Line Target

• Identi�cation and remediation of disposal pits

• Collection of veri�cation samples 

• Removal of soil containing contaminants at 
concentrations above action levels.

RCRA hazardous waste was identi�ed in the form 
unexploded ordnance and stored on-site at CAU 
408 during the 2009 remediation activities pending 
treatment through detonation to render the items 
explosively inert.  No items were disposed or shipped 
for disposal during the 2009 ER activities.  

CAU 408 closure activities are expected to be complete 
in September 2010.

ϯ.2	 taste	DanaŐeŵent	WroŐraŵs

All waste generated at TTR, which excludes any 
waste generated by ER activities, is managed by 
Washington Group International (WGI) under the 
Waste Management Program. Waste categories include 
radioactive waste, RCRA-hazardous waste, other 
chemical waste, and non-hazardous solid waste. Waste 
minimization and recycling e�orts are integrated into 
Waste Management Program activities.  

Waste generated and shipped from TTR to approved 
facilities in 2009 was as follows:

Waste Type    Weight

RCRA hazardous waste    456 kg (1,003 lb)
Non-RCRA regulated 1,774 kg (3,903 lb)
Recycled material 6,038 kg (13,284 lb)
TSCA waste (Asbestos/         1,282 kg (2,820 lb)
   PCB)  
Radioactive waste         0 kg (0 lb)

Sanitary landfill:  
USAF Sanitary Land�ll          15,827 kg (34,820 lb)

Construction debris: 
USAF Construction                 7,636 kg (16,800 lb)
   Land�ll  

Tires and scrap metal: 
Apex Land�ll (Salvage             36,955 kg (81,300 lb)
   Yard Cleanup) 

Hydrocarbon Contaminated
Waste: 
U.S. Ecology Land�ll                  0 kg (0 lb) 
   Beatty   
  
Notes: TSCA = Toxic Substances Control Act
  kg = kilogram
  lb = pound
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I ndustrial Sites CA U s/CA Ss 
CA S Number CA S Description G eneral Location 
CA U  400 –  Closed
B omblet P it and Fiv e P oints L andfill ( T T R )  
T A - 1 9 - 0 0 1 - 0 5 P T  O rdnance D isposal P it Fiv e P oints I ntersection 
T A - 5 5 - 0 0 1 - T A B 2 O rdnance D isposal P it B unker 2 R oad 
CA U  401 –  Closed
A rea 3 G as S tation U nderground S torage T ank S ite ( T T R )
0 3- 0 2- 0 0 3- 0 35 7  U nderground S torage T ank,  G as First G as S tation,  A rea 3 
CA U  402  –  Closed
A rea 3 B uilding 0 35 3 U nderground S torage T ank S ite ( T T R )  
0 3- 0 2- 0 0 1 - 0 35 3 U nderground S torage T ank,  D iesel B uilding 0 35 3 
CA U  403 –  Closed
A rea 3 S econd G as S tation U nderground S torage T ank ( T T R )
0 3- 0 2- 0 0 4 - 0 36 0  U nderground S torage T anks S econd G as S tation 
CA U  404 –  Closed 
R oller Coaster L agoons and T rench ( T T R )
T A - 0 3- 0 0 1 - T A R C R oller Coaster L agoons N W  of A ntelope L ake 
T A - 21 - 0 0 1 - T A R C R oller Coaster N . D isposal T rench N W  of A ntelope L ake 
CA U  405 –  Closed
A rea 3 S eptic S ystems ( T T R )
0 3- 0 5 - 0 0 2- S W 0 3 S eptic W aste S ystem A rea 3 
0 3- 0 5 - 0 0 2- S W 0 4  S eptic W aste S ystem A rea 3 
0 3- 0 5 - 0 0 2- S W 0 7  S eptic W aste S ystem A rea 3 
CA U  406  –  Closed
A rea 3 B uilding 0 3- 7 4  &  B uilding 0 3- 5 8  U nderground D ischarge P oints ( T T R )
0 3- 5 1 - 0 0 2- 0 37 4  H eav y D uty S hop U D P ,  S umps B uilding 0 37 4  
0 3- 5 1 - 0 0 3- 0 35 8  U P S  B uilding U D P  U P S  B uilding,  A rea 3 
CA U  407 –  Closed
R oller Coaster R adS afe A rea ( T T R )
T A - 23- 0 0 1 - T A R C R oller Coaster R adS afe A rea N W  of A ntelope L ake 
CA U  408  –  Remediation Phase
B omblet T arget A rea ( T T R )
T A - 5 5 - 0 0 2- T A B 2 B omblet T arget A reas A ntelope L ake 
CA U  409  –  Closed
O ther W aste S ites ( T T R )
R G - 24 - 0 0 1 - R G CR  B attery D ump S ite Cactus R epeater 
T A - 5 3- 0 0 1 - T A B 2 S eptic S ludge D isposal P it A rea 3 
T A - 5 3- 0 0 2- T A B 2 S eptic S ludge D isposal P it A rea 3 
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I ndustrial Sites CA U s/CA Ss 
CA S Number CA S Description G eneral Location 
CA U  410 –  Closed
W aste D isposal T renches ( T T R )  
0 3- 1 9 - 0 0 1  W aste D isposal S ite B ldg 0 38 5 - T  
0 9 - 21 - 0 0 1 - T A 0 9  D isposal T renches A rea 9  
T A - 1 9 - 0 0 2- T A B 2 D ebris M ound B unker 2 
T A - 21 - 0 0 2- T A A L  D isposal T rench S  A ntelope L ake 
T A - 21 - 0 0 3- T A N L  D isposal T rench N E D S  L ake 
CA U  42 3 –  Closed
A rea 3 U nderground D ischarge P oint,  B uilding 0 36 0  ( T T R )
0 3- 0 2- 0 0 2- 0 30 8  U nderground D ischarge P oint B uilding 0 36 0  
CA U  42 4 –  Closed
A rea 3 L andfill Complex  ( T T R )
0 3- 0 8 - 0 0 1 - A 30 1  L andfill Cell A 3- 1  A rea 3 L andfill Complex  
0 3- 0 8 - 0 0 2- A 30 2 L andfill Cell A 3- 2 A rea 3 L andfill Complex  
0 3- 0 8 - 0 0 2- A 30 3 L andfill Cell A 3- 3 A rea 3 L andfill Complex  
0 3- 0 8 - 0 0 2- A 30 4  L andfill Cell A 3- 4  A rea 3 L andfill Complex  
0 3- 0 8 - 0 0 2- A 30 5  L andfill Cell A 3- 5  A rea 3 L andfill Complex  
0 3- 0 8 - 0 0 2- A 30 6  L andfill Cell A 3- 6  A rea 3 L andfill Complex  
0 3- 0 8 - 0 0 2- A 30 7  L andfill Cell A 3- 7  A rea 3 L andfill Complex  
0 3- 0 8 - 0 0 2- A 30 8  L andfill Cell A 3- 8  A rea 3 L andfill Complex  
CA U  42 5 –  Closed
A rea 9  M ain L ake Construction D ebris D isposal A rea ( T T R )
0 9 - 0 8 - 0 0 1 - T A 0 9  Construction D ebris D isposal A rea A rea 9 ,  M ain L ake 
CA U  42 6  –  Closed
Cactus S pring W aste T renches ( T T R )
R G - 0 8 - 0 0 1 - R G CS  W aste T renches Cactus S pring R anch 
CA U  42 7 –  Closed
A rea 3 S eptic W aste S ystems 2,  6  ( T T R )
0 3- 0 5 - 0 0 2- S W 0 2 S eptic W aste S ystem  A rea 3 
0 3- 0 5 - 0 0 2- S W 0 6  S eptic W aste S ystem  A rea 3 
CA U  42 8  –  Closed
A rea 3 S eptic W aste S ystems 1 ,  5  ( T T R )  
0 3- 0 5 - 0 0 2- S W 0 1  S eptic W aste S ystem  A rea 3 
0 3- 0 5 - 0 0 2- S W 0 5  S eptic W aste S ystem  A rea 3 
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I ndustrial Sites CA U s/CA Ss 
CA S Number CA S Description G eneral Location 
CA U  49 0 –  Closed
S tation 4 4  B urn A rea ( T T R )  
0 3- 5 6 - 0 0 1 - 0 3B A  Fire T raining A rea A rea 3 
0 3- 5 8 - 0 0 1 - 0 3FN  S andia S erv ice Y ard A rea 3 
0 9 - 5 4 - 0 0 1 - 0 9 L 2 G un P ropellant B urn A rea A rea 9  
R G - 5 6 - 0 0 1 - R G B A  S tation 4 4  B urn A rea S tation 4 4  
CA U  49 5 –  Closed 
U nconfirmed J T A  S ites ( T T R )  
T A - 5 5 - 0 0 6 - 0 9 S E  B uried A rtillery R ound T est A rea 
T A - 5 5 - 0 0 7 - 0 9 S E  B uried A rtillery R ound T est A rea 
CA U  49 6  –  Closed 
B uried R ocket S ite –  A ntelope L ake ( T T R )  
T A - 5 5 - 0 0 8 - T A A L  B uried R ocket A ntelope L ake 
CA U  49 9  –  Closed 
H ydrocarbon S pill S ite,  T T R  
R G - 25 - 0 0 1 - R D 24  R adar 24  D iesel S pill S ite R adar 24  S ite 
Soil Sites CA U s/CA Ss: 
CA U  411 –  I nterim  Closure 
D ouble T racks P lutonium D ispersion ( N ellis)  
N A FR - 23- 0 1  P u Contaminated S oil N ellis R ange 7 1  
CA U  412  –  I nterim Closure 
Clean S late I  P lutonium D ispersion ( T T R )  
T A - 23- 0 1 CS  P u Contaminated S oil T onopah T est R ange 
CA U  413 –  Remediation Phase 
Clean S late I I  P lutonium D ispersion ( T T R )  
T A - 23- 0 2CS  P u Contaminated S oil T onopah T est R ange 
CA U  414 –  Not Started 
Clean S late I I I  P lutonium D ispersion ( T T R )  
T A - 23- 0 3CS  P u Contaminated S oil T onopah T est R ange 

SOU R CE:  FFA CO ,  1 9 9 6  and ongoing updates
NOTES:  CA S  =  Correctiv e A ction S ite  N S O  =  N ev ada S ite O ffice 
 CA U  =  Correctiv e A ction U nit P u =  plutonium 
 D O E  =  U .S . D epartment of E nergy  T T R  =  T onopah T est R ange 
 D U  =  depleted uranium U D P  =  underground discharge point 
  E R  =  E nv ironmental R estoration  U S T  =  underground storage tank 
 J T A  =  J oint T est A ssembly  U X O  =  unex ploded ordnance 
 N E D S  =  N on- E x plosiv e D estruction S ite  W W I I  =   W orld W ar I I  
  N N S A  =  N ational N uclear S ecurity A dministration 
 

T A B L E  3 - 1 .   EES�ͬESK ER WrŽũecƚ TTR ��hƐ aŶĚ ��SƐ ϮϬϬϵ SƚaƚuƐ ;cŽŶcůuĚeĚͿ

TTR EŶvŝrŽŶmeŶƚaů WrŽŐramƐ /ŶĨŽrmatiŽŶ 3 - 5



All regulated waste was shipped o�-site to permitted 
treatment, storage, and disposal (TSD) facilities.

Waste Minimization Program
TTR is committed to achieving signi�cant reductions 
in the amount of chemical and hazardous wastes 
generated on-site. Waste minimization includes the 
recycling and recovery of the following materials:

• Solvents

• E-Waste - computers, monitors, radios,  
Electronics, etc.

• Fuels and oil

• Antifreeze (on-site recycling unit)

• Lead acid batteries

• Freon (on-site recovery unit)

• Fluorescent and sodium bulbs

• Mercury containing equipment

Recyclables and used oil were sent for recycling or 
disposed of through the waste disposal contractor.  
Recycled or energy-recovered quantities shipped 
o�-site in 2009 are presented in Table 3-2.

Radioactive Waste Management
�ere were no shipments of radioactive waste in 2009; 
however a cobalt 60 source that had been used for 
non-destructive radiography operations was shipped 
back to the manufacturer for recycling/reuse. �ere 
is no longer a need to maintain a radiographic source 
on-site.

ϯ.ϯ	 Spiůů	Wreǀention	�ontroů	and	
�oƵnterŵeasƵres	;SW��Ϳ	Wůan

The SPCC Plan for SNL Tonopah Test Range 
(SNL 2004) pertains to oil storage equipment and 
secondary containments subject to 40 Code of Federal 
Regulations (CFR) 112, Oil Pollution Prevention, and 
40  CFR 110, Discharge of Oil.

�ere are 11 aboveground storage tanks (AST), two 
bulk storage areas (BSA), and one transformer storage 
area that are covered by the SPCC Plan at TTR.

ϯ.ϰ	 Eationaů	�nǀironŵentaů	Woůicy	�ct	
;E�W�Ϳ	WroŐraŵ

NEPA Activities at TTR
At TTR, NEPA compliance is coordinated between 
personnel from TTR, Sandia National Laboratories, 
New Mexico (SNL/NM), and the DOE/NNSA, 
Sandia Site O�ce (SSO). 

�e Final Environmental Impact Statement (EIS) for 
N eva da T est S ite ( N T S )  and o�-site locations in the 
State of Nevada, which includes TTR, was completed 
in 1996; the DOE Record of Decision (ROD) was 
�led on December 9, 1996 (DOE 1996).

2009 NEPA Documentation
�e SNL/NM NEPA Team completed one DOE 
NEPA checklist for TTR in 2009, which was 
transmitted to DOE/NNSA/SSO for review and 
determination.  

As described in the 07/24/09 Federal Register 
Notice of Intent, NNSA is preparing a new site-
wide environmental impact statement (SWEIS) 
(DOE/EIS–0426) for the continued operation of 
DOE/NNSA activities at NTS and certain o�-site 
locations, e.g., the Nevada Test and Training Range 
(NTTR), including activities at TTR (74 FR 36691) 
(DOE/NNSA 2009).  �e new NTS SWEIS will 
consider a No Action Alternative, which is to continue 
current operations through implementation of the 
1996 Record of Decision (ROD) (61 FR 65551, 
December 13, 1996) (DOE 1999a), and subsequent 
decisions.  �ree action alternatives proposed for 
consideration in the SWEIS would be compared to the 
No Action Alternative.  �e three action alternatives 
would di�er by either their type or level of ongoing 
operations, and may include proposals for new 
operations, or the reduction or elimination of certain 
operations.  NNSA expects to issue the draft NTS 
SWEIS for public review in mid-2010.  SSO, TTR 
personnel, and the SNL/NM NEPA Team supported 
ongoing NTS SWEIS data calls for TTR in 2009.
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ϯ.ϱ	 �nǀironŵentaů	DonitorinŐ	
WerĨorŵed	�y	OƵtside	�Őencies

In addition to Sandia, other entities perform 
environmental monitoring activities at TTR, as 
described below.

U.S. Environmental Protection Agency (EPA)
The EPA Environmental Monitoring Systems 
Laboratory in Las Vegas, Nevada monitored 
background radiation in the area of TTR as part 
of its O�-site Radiation Monitoring Reports Program 
(EPA 1999), which is now being conducted by DRI.

DRI, University of Nevada System
The DRI trains and provides monitoring station 
managers to run the EPA air monitoring equipment 
set up at locations within the local community, 
including the towns of Tonopah and Gold�eld.  �e 
EPA laboratory in Las Vegas, Nevada provides the 
equipment and performs the analysis and reporting.

�e DRI also provides external quality assurance 
(QA) on �eld measurements taken by the EPA at 
these community monitoring stations. DRI monitors 
selected locations concurrently using a portable 
monitoring station (PMS) and thermoluminescent 

dosimeters (TLD). �e DRI’s Community Radiation 
Monitoring Program Annual Report is part of the 
NTS Annual Site Environmental Report (ASER) 
(DOE 2009).

�e DRI also performs other monitoring as requested 
by the DOE, such as archeological surveys.  No 
archeological surveys were requested in 2009.

WGI
As part of its TTR support activities, WGI personnel 
perform environmental monitoring activities for DOE 
and/or SNL/NM when needed. �is can include:

• Drinking water and wastewater sampling (details 
can be found in Section 4.3);

• National Emission Standards for Hazardous 
Air Pollutants (NESHAP) 40 Code of Federal 
Regulations (CFR) 61, Subpart H (radionuclides), 
air quality monitoring;

• Soil sampling and site characterization of spill 
sites;

• Waste sampling and characterization; and 

• ER support activities.

Categories of W aste R ecy cled 
or Energy -R ecovered

Sh ipped 
(lb)

Sh ipped 
(k g)

N A P A  A uto B atteries R ecycled 8 , 29 0  3, 7 6 8  
U sed O il 6 7 1  30 5  
Combustible L iquid N O S  1 32 6 0  
B atteries W et Filled w ith A cid ( L ead A cid)  4 20  1 9 1  
B atteries D ry ( A lkaline)  35 2 1 6 0  
E lectronic E quipment 1 1 , 6 1 6  5 , 28 0  
Fluorescent L ights 326  1 4 8  
I ncandescent B ulbs 5 7  26  
B atteries ( N icad)  1 4 5  6 6  
P hotographic Fix er 4 0  1 8  
N on- P CB  B allasts 1 34  6 1  
L ithium B atteries 26  1 2 

TOTA LS 22, 20 9  1 0 , 0 9 5  

NOTES:  T he lb or kg column w eights are prov ided for conv enience and indicate the same 
 recycled material.  
 lb =  pound 
 kg =  kilogram 
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ϯ.ϲ	 SƵŵŵary	oĨ	Reůease	ReportinŐ

�e following four release reporting document must 
be submitted to external regulatory agencies if releases 
exceed applicable threshold quantities (TQ):

•	 NESHAP Annual Report for CY 2009, SNL/NV 
(SNL 2010) requires that an annual report be 
submitted from each DOE/NNSA site where 
facility sources contribute a public dose of over 
0.1 millirems per year (mrem/yr). �e NESHAP 
report must be submitted to EPA by June 30th 

each year following the reporting year. �e report 
includes the calculated e�ective dose equivalent 
(EDE) in mrem/yr for the maximally exposed 
individual (MEI).

• State of Nevada Extremely Hazardous Material 
Reporting Requirements – �is is not currently 
required since extremely hazardous materials are 
not used during TTR routine operations.

•	 Toxic Chemical Release Reporting Community 
Right-to-Know: Calendar Year 2009 (SNL 2010a) 
was submitted for lead released at the TTR �ring 
range.
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4 . 1  Ter r estr ial S ur v eillan ce

Terrestrial surveillance is conducted at the Tonopah 
Test Range (TTR) to detect the possible migration of 
contaminants to o� -site locations, and to determine 
the potential impact of TTR operations on human 
health and the environment.

ϰ.1.1	 WroŐraŵ	Oďũecti	ǀes

� e objectives of the Terrestrial Surveillance Program 
can be summarized by the following excerpts of 
requirements given in U.S. Department of Energy 
(DOE) Order 450.1A, Environmental Protection 
Program (DOE 2008):

• Collect and analyze samples to characterize 
environmental conditions and de� ne increasing 
or decreasing trends,

• Establish background levels of pollutants to 
de� ne baseline conditions (o� -site sampling),

• Provide continuing assessment of pollution 
abatement programs,

• Identi fy  and quanti fy  new or exis t ing 
environmental quality problems and their 
potential impacts, if any, and 

• Verify compliance with applicable environmental 
laws and regulations and commitments made 
in National Environmental Policy Act (NEPA) 
documents such as Environmental Impact 
Statements (EIS), as well as other official 
documents.

4 . 1 . 2  R eg ulato r y S tan d ar d s an d  
C o m p ar iso n s

� e Terrestrial Surveillance Program is designed and 
conducted in accordance with the requirements of 
DOE Order 450.1A, Environmental Protection Program 
(DOE 2008). Concentration limits for radionuclides 
and metals in terrestrial media are not well de� ned. 
However, the terrestrial surveillance coordinator 

does compare the results from on-site and perimeter 
locations to o� -site results to determine what impact, 
if any, TTR operations has on the environment. In 
addition, sample results for metals in surface soils are 
compared to U.S. surface soil average concentrations 
that are published in Trace Elements in Soils and Plants
(Kabata-Pendias 2000) or local/regional surface soil 
average concentrations that are published in Elements 
in North American Soils (Dragun and Chekiri 2005). 

A summary report of metals in soils at TTR has been 
prepared and will serve as another point of reference 
(SNL 2006).  � is report was an appendix in the 
2006 ASER.

	ϰ.1.ϯ	 Stati	sti	caů	�naůyses

Samples are generally collected from � xed locations to 
make useful statistical comparisons with results from 
previous years. Statistical analyses are performed to 
determine if a speci� c result, or group of on-site or 
perimeter results, di� ers from o� -site values, and to 
identify trends at a speci� c sampling location. Since 
multiple data points are necessary to provide an 
accurate view of a system, the Terrestrial Surveillance 
Program does not rely on the results from any 
single year’s sampling event to characterize on-site 
environmental conditions. Results from a single 
sampling point may vary from year to year, due to 
slight changes in sampling locations, di� erences in 
climatic conditions, and laboratory variations or errors. 
As the amount of data increases, the accuracy of the 
characterization increases.

The results of the statistical analyses allow for 
prioritization of sample locations for possible follow-
up action. � e prioritization process is a decision 
making tool to assist in determining the appropriate 
level of concern for each sample result. � e Statistical 
Analysis Prioritization Method (Shyr, Herrera, and 
Haaker 1998) is based on two “Yes or No” questions 
resulting in a matrix of four priority levels (Table 4-1). 
In addition, a qualitative, visual inspection of a 
graphical presentation of the data is conducted to 

4 . 0   TTR  Te r r e s t r ial  an d  Ec o l o g ic al
       Su r ve il l an c e
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compare sampling results to local/regional and site-
speci�c concentrations. �is step is performed to 
ensure that anomalous data that would otherwise pass 
statistical scrutiny is �agged for further investigation.

In some instances, this qualitative inspection of 
the data is augmented by the graphical evaluation 
methodology as discussed in the metals-in-soil 
summary report (SNL 2006). �is enables the visual 
identi�cation of anomalies in the data that stand out 
from the data population for the entire site, or for 
just that location. �is is particularly useful where 
insu�cient data exists for trending, but comparison 
of new data to “expected values” is desired.  Until 
this year, there have been no terrestrial sample results 
that have indicated a signi�cant level of concern 
(Priority-1) that would trigger actions at locations that 
are not already being addressed by the Environmental 
Restoration (ER) Project.  In 2009 Am-241 at S-51 
was identi�ed as Priority-1, and will be investigated 
by additional sampling in 2010.

In 2000, Sandia National Laboratories, New Mexico 
(SNL/NM) personnel changed analytical laboratories 
for lower (better) detection capabilities for many of 
the metals and radiological analyses. As a result, a 
large number of false decreasing trends were noted 
for many of the parameters when the whole data set 
was analyzed.  �e analysis in 2009 utilized data from 
the same analytical laboratory for the ten-year period.

ϰ.1.ϰ	 SaŵpůinŐ	>ocations

Terrestrial surveillance began at TTR in 1992. In 
addition to routine sampling, a large-scale baseline 
sampling was performed in 1994 in areas where Sandia 

Corporation (Sandia) activities had a long-term or 
continued presence. 

Routine terrestrial surveillance is conducted at on-
site, perimeter, and o�-site locations that remain 
essentially the same from year to year. �e sampling 
locations, number of samples, and analyses performed 
are prioritized based on the following criteria:

• On-site locations are near areas of known 
c o n t a m i n a t i o n ,  p o t e n t i a l  s o u r c e s  o f 
contamination, or in areas where contamination, 
if present, would be expected to accumulate (such 
as in the vicinity of ER sites). A list of on-site 
sampling locations is shown in Table 4-2.  Maps 
of the on-site sampling locations are shown in 
Appendix A, Figures A-4 and A-5.

• Off-site locations are selected to provide a 
measurement of environmental conditions 
una�ected by TTR activities.  Data collected 
from o�-site locations serve as a reference point 
to compare data collected at perimeter and on-
site locations.  Multiple years of sampling data 
are compiled to determine statistical averages 
for o�-site concentrations. O�-site locations are 
chosen both in remote, natural settings and in 
areas near local population centers and along 
highways.  Table 4-3 contains a list of the o�-site 
sample locations, and a map of these locations is 
shown in Appendix A, Figure A-6.

• Perimeter locations are selected to establish if 
contaminants are migrating either onto or o� 
of TTR property. A list of perimeter sampling 
locations is shown in Table 4-4. A map of 

P riority A re results h igh er 
th an off-site? *  

I s th ere an 
increasing trend ?  P riority  for furth er investigation 

1  Y es Y es I mmediate attention needed. S pecific inv estigation 
planned and/or notifications made to responsible 
parties. 

2 Y es N o S ome concern based on the lev el of contaminant 
present. Further inv estigation and/or notifications as 
necessary. 

3 N o Y es A  minor concern since contaminants present are not 
higher than off- site av erages. Further inv estigation 
and/or notifications as necessary. 

4  N o N o N o concern. N o inv estigation required. 

NOTES:    B ased on S tatistical A nalysis P rioritiz ation M ethodology ( S hyr,  H errera,  and H aaker 1 9 9 8 ) . 
   * W hile some sites may appear higher than off- site,  there may not be a statistically significant difference. 
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the perimeter sampling locations is shown in 
Appendix A, Figure A-7. All perimeter locations 
are in areas which Sandia does not control access.

4 . 1 . 5  R ad io lo g ical P ar am eter s an d  R esults

Soil is the only terrestrial medium sampled at TTR. 
�ere are no bodies of water other than the playa 
lakes – dry lake beds with only occasional standing 

water. Vegetation is scarce. Soil samples are collected 
to ascertain the presence of air-deposited pollutants 
or contaminants that have been transported and 
deposited as a result of surface water runo�. Samples 
are collected from the top two inches of soil using a 
hand trowel. �e 2009 analytical results are found 
in Appendix B of this report and are summarized 
in this section. �e detailed statistical analyses are 
documented in the Tonopah Test Range Data Analysis 
in Support of the Annual Site Environmental Report, 
2009 (SNL 2010b). 

Location Location 
Number

Sample Location Soil 
Sampling 

R eplicate*  TLD

R ange O perations Center S - 4 0  W aste W ater M onitoring S tation X    
 S - 4 1  " D anger P ow erline Crossing"  S ign X    
  S - 4 2 M ain R oad/E dw ard' s Freew ay X    
  S - 4 3 S outhw est Corner of S andia 

Corporation,  T T R  O peration Center 
X    

  S - 4 4  N ortheast Corner of S andia 
Corporation,  T T R  O peration Center 

X    

  S - 4 5  S torage S helters 0 3- 38  and 0 3- 39  X    
  S - 4 6  S and B uilding X    
  S - 4 7  G enerator S torage A rea X    
S outh P lume A rea S - 4 8  N orth/S outh M ellan A irstrip -  

A ntelope T uff 
X  X   

  S - 4 9  N orth/S outh M ellan A irstrip -  
S outhw est of  S - 4 8  

X    

  S - 5 0  N orth/S outh M ellan A irstrip -  sign post X    
  S - 5 1  N orth/S outh M ellan A irstrip –  

N ortheast of S - 5 0  
X    

  S - 5 2 N ortheast of N orthw est/S outheast 
M ellan A irstrip 

X    

V arious O n- S ite S - 0 1  A ntelope L ake A rea Fence,  Cultural 
A rea S ign 

  X  

  S - 0 2 N orth/S outh M ellan A irstrip ( T L D  at 
S outh fence post)  

X   X  

  S - 0 3 T L D  at Clean S late 2 X  X  X  
  S - 0 4  T L D  at Clean S late 3 X   X  
  S - 0 9  R oller Coaster D econ X  X  X  
  S - 1 0  B row nes R oad/D enton Freew ay X   X  
  S - 1 3 A rea 3 betw een B ldg 1 0 0  and Caution 

S ign 
  X  

  S - 1 4  A rea 3 CP  S outhw est side of fence   X  
  S - 1 5  M oody A v e. by Cattle G uard and 

E ntrance to Chow  H all and A irport 
  X  

  S - 1 6  A rea 9 ,  near W ell 7    X  
  S - 1 7  M ain L ake S outh,  near N eutron 

B unkers 
  X  

  S - 38  M ellan H ill -  M etal S crap P ile X    
  S - 39  M ellan H ill -  N orth X    

S - 5 3 M ain R oad/L ake R oad S E  X    
N O T E S :  T T R  =  T onopah T est R ange 
 T L D  =  T hermoluminescent D osimeter 
 *  I n addition to single samples taken for each location,  tw o replicated samples are collected for internal checks on  

   comparability of sampling and analysis. 
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Location Location 
Number

Sample Location Soil 
Sampling 

R eplicate*  TLD

P - 0 5  O & M  Complex  -  S ite 4  E ntrance G ate   X  P erimeter 
P - 0 6  Cedar P ass R oad G uard S tation X   X  
P - 0 7  O n- B ase H ousing -  S outh of P ow er P ole 5 5 - 1 1    X  
P - 0 8  O n- B ase H ousing ( main guard gate/pow er pole 

CP 1 7 )  
X   X  

P - 1 1  Cactus S prings ( T L D  S outh of P - 35 )  X  X  X  
P - 1 2 T L D  at " U S  G ov ' t P roperty"  S ign X   X  
P - 34  O  &  M  Complex  -  O w an D r. P ost X    
P - 35  Cactus S prings ( north fence post)  X    
P - 36  O n- B ase H ousing ( N E  fence line)  X    
P - 37  O n- B ase H ousing ( guard station)  X    

NOTES:  T T R  =  T onopah T est R ange 
 T L D  =  T hermoluminescent D osimter 
 *  I n addition to single samples taken for each location,  tw o replicated samples are collected for internal checks on  

          comparability of sampling and analysis. 
                      O & M  =  O peration and M aintenance 

  

T A B L E  4 - 4 .  Werŝmeƚer TerreƐƚrŝaů SurveŝůůaŶce >ŽcatiŽŶƐ aƚ TTR

Location Location 
Number

Sample Location Soil  
Sampling 

R eplicate*  TLD

O ff- S ite C- 1 8  T onopah O ld Court H ouse X    
C- 1 9  M ining M useum,  N orth G oldfield   X  
C- 20  S tate R oad 6  R est A rea X    
C- 21  S tate R oad 6 /9 5  E ly R est A rea X   X  
C- 22 R ocket X   X  
C- 23 A lkali/S ilv er P eak T urnoff X    
C- 24  Cattle G uard X    
C- 25  T onopah R angers S tation X    
C- 26  G abbs P ole L ine R oad X    
C- 27  S tate R oads 6 /37 6  J unction X    
C- 28  S tone Cabin/W illow  Creek X    
C- 29  S tate R oads 6 /37 5  J unction X  X   
C- 30  S tate R oad 37 5  R anch Cattle G ate X    
C- 31  G olden A rrow /S ilv er B ow  X    
C- 32 5  M iles S outh of R ocket X    
C- 33 9  M iles N orth of M ain G uard G ate X    

NOTES: T T R  =  T onopah T est R ange     
 T L D  =  T hermoluminescent D osimeter  
 * I n addition to single samples taken for each location,  tw o replicated samples are collected for internal checks on  
 comparability of sampling and analysis. 
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Radiological parameters include gamma-emitting 
radionuclides, plutonium and uranium and described 
below:

• Gamma-emitting radionuclides – Gamma 
spectroscopy is used to detect the emission of 
gamma radiation from radioactive materials.  
Radionuclide identification is possible by 
measuring the spectrum of gamma energies 
associated with a sample, since each radionuclide 
has a unique and consistent series of gamma 
emissions. Cesium-137 is an example of a long-
lived gamma emitter that is prevalent in the 
environment (as fallout from historical nuclear 
weapons testing).  Other gamma-emitters of 
interest at TTR are Americium-241 and depleted 
uranium from past explosives testing.

• Plutonium – Due to past explosives testing, 
plutonium is present in some limited areas of 
TTR. One of the indicators of the presence 
of weapons–grade plutonium is radionuclide 
Americium-241.  Isotopic plutonium analysis is 
sometimes performed on any sample for which 
gamma spectroscopy identi�ed Americium-241 
in concentrations greater than its minimum 
detectable activity (MDA).

• Uranium – Uranium occurs naturally in soils 
and may also be present as a pollutant in the 
environment due to past testing conducted at 
TTR. Total uranium analysis is used to measure 
all uranium isotopes present in a sample. A total 
uranium measurement may trigger an isotope-
speci�c analysis to determine the possible source 
of uranium (i.e., natural, man-made, enriched, 
or depleted).

• External gamma radiation exposure rates – 
�ermoluminescent dosimeters (TLD) are used 
to measure ambient gamma exposure rates. 
Several natural gamma radiation sources exist, 
including cosmic radiation and radioactive 
materials that exist in geologic materials at TTR. 
�e TLD network was established to determine 
the regional gamma exposure rate due to natural 
sources and to determine the impact, if any, of 
Sandia operations on those levels.  �e dosimeters 
are placed on aluminum poles, at a height of 
approximately one meter, and are exchanged 
and measured quarterly (January, April, July, and 
October) at 20 on-site, perimeter, and o�-site 
locations.

Radiological Results
�e results of the statistical analysis revealed that one 
on-site or perimeter location was both higher than 
o�-site and with an increasing trend (Priority-1). 
Overall summary statistics for all radiological results 
are presented in Table 4-5. Americium-241 and 
Plutonium-239/240 showed two locations (S-51 and 
S-09) as Priority-2 (higher than o�-site).  �e Priority-2 
locations, along with the associated summary statistics, 
are listed in Table 4-6. One radiological analyte, 
Americium-241, showed Priority-3 (increasing 
trend) at S-51.  Since it is also higher than o�-site, it 
is categorized as Priority-1 as well.  �is is discussed 
below.  �e radiological analytes (Americium-241 and 
Plutonium-239/240) are discussed in the section below 
that lists the locations showing Priority-1/Priority-2 
and Priority-3. �e Priority-1/Priority-3 location, 
along with the associated summary statistics, are listed 
in Table 4-7.

�e respective radiological analytes are discussed in the 
following sections, which list the locations showing 
either Priority-2 or Priority-3.

Americium-241
One on-site location (S-51) was identi�ed as Priority-1, 
since it has an increasing trend and it is higher than 
o�-site.  �e historical results can be seen in Figure 4-1.  
It will undergo special additional sampling in 2010 
to obtain a better understanding of the Am-241 and 
Pu-239/240 at this location.  One on-site location 
(S-09) continues to be identi�ed as Priority-2 (higher 
than o�-site).  S-09 is located near the Roller Coaster 
Decon site. �e maximum result for this location 
was recorded in 2000 and is 3.58 picocuries per gram 
(pCi/g).  No other on-site locations were identi�ed 
as Priority-2.  No perimeter location was identi�ed as 
Priority-2 or Priority-3 (increasing trend).  

Plutonium-239/240
Two on-site locations (S-09 and S-51) continue to be 
identi�ed as Priority-2 (higher than o�-site).  Location 
S-09 is located near the Roller Coaster Decon site 
and S-51 is in the “South Plume” near the Mellan 
Airstrip. �e maximum result recorded at S-09 in 
2003 was 4.92 pCi/g and the maximum recorded 
at S-51 was 130.0 pCi/g in 2009.  No other on-site 
locations were identi�ed as Priority-2. �e location in 
the “South Plume Area” is expected to have elevated 
readings.  However, this year’s observation justi�es 
additional sampling in 2010 to better understand the 
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A naly te Class Siz e A verage Median Std Dev Minimum Maximum
P erimeter  7 8  0 .0 1 38 8  0 .0 20 30  0 .0 6 0 6  - 0 .237 0 0  0 .1 21  
O n- S ite 21 1  0 .1 9 6 7 4  0 .0 36 30  0 .6 7 7 1  - 0 .231 0 0  4 .4 1 0  

A mericium-2 41

O ff- S ite 1 4 0  0 .0 1 35 9  0 .0 1 7 30  0 .0 4 8 7  - 0 .20 20 0  0 .1 25  
P erimeter  7 8  0 .20 1 5 4  0 .1 6 1 5 0  0 .1 5 4 7   0 .0 1 220  0 .8 8 5  
O n- S ite 21 1  0 .25 4 1 8  0 .25 20 0  0 .1 8 38   0 .0 0 0 0 0  0 .8 8 6  

Cesium-137 

O ff- S ite 1 4 0  0 .2229 3 0 .1 7 5 5 0  0 .1 6 38   0 .0 0 0 0 0  0 .9 30  
P erimeter  1 6  0 .0 0 4 29  0 .0 0 34 1  0 .0 0 7 9     - 0 .0 0 5 5 9  0 .0 28  
O n- S ite  7 6  0 .0 31 22 0 .0 0 7 6 9  0 .1 36 1     - 0 .0 1 0 20  1 .1 9 0  

P lutonium-2 38  

O ff- S ite  34  0 .0 0 27 7  0 .0 0 0 9 4  0 .0 0 5 5     - 0 .0 0 36 7  0 .0 24  
P erimeter  1 6  0 .0 1 9 25  0 .0 1 6 0 0  0 .0 1 7 0   0 .0 0 1 37  0 .0 6 5  
O n- S ite  7 6  2.7 7 8 1 2 0 .1 4 4 5 0   1 4 .9 5 9 8  - 0 .0 0 8 1 6   1 30 .0 0 0  

P lutonium-2 39 /2 40 

O ff- S ite  34  0 .0 1 4 1 9  0 .0 1 0 9 5  0 .0 1 32 - 0 .0 0 1 1 0  0 .0 5 4  
P lutonium-2 42  O n- S ite    5  3.5 1 20 0  3.4 9 0 0 0  0 .0 31 9   3.4 9 0 0 0  3.5 6 0  

P erimeter  6 2 0 .7 1 9 0 6  0 .6 9 7 0 0  0 .1 7 7 3  0 .4 8 30 0  1 .4 9 0  
O n- S ite 1 8 5  0 .7 25 1 4  0 .7 0 8 0 0  0 .1 5 24   0 .4 26 0 0  1 .5 1 0  

U ranium 

O ff- S ite 1 1 2 0 .7 5 5 8 9  0 .6 9 7 0 0  0 .20 5 3  0 .4 6 30 0  1 .5 5 0  
P erimeter  7 8  0 .0 8 1 4 8  0 .0 7 8 9 0  0 .0 5 8 0  - 0 .0 5 9 20  0 .25 2 
O n- S ite 21 1  0 .0 9 1 4 6  0 .0 8 29 0  0 .0 6 21  - 0 .0 4 5 0 0  0 .38 9  

U ranium-2 35 

O ff- S ite 1 4 0  0 .0 8 4 7 8  0 .0 7 8 6 5  0 .0 6 1 1  - 0 .0 9 9 9 0  0 .29 3 
P erimeter  7 8  1 .1 5 9 29  1 .1 7 0 0 0  0 .5 4 5 0   0 .0 0 28 7  2.6 5 0  
O n- S ite 21 1  1 .24 36 9  1 .1 5 0 0 0  0 .5 333  0 .0 324 0  3.1 30  

U ranium-2 38  

O ff- S ite 1 4 0  1 .24 5 34  1 .1 6 0 0 0  0 .5 37 0   0 .1 7 8 0 0  2.9 6 0  

NOTES:  pCi/g =  picocurie per gram 
  S td D ev  =  S tandard D ev iation  
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   o t h e r w is e  n o t e d ) .

A naly te Location Sample 
Siz e 

2 009  
R esult A verage Median Std Dev Minimum Maximum

S - 0 9  1 0  2.7 3   1 .6 0  1 .0 9    1 .22 0 .4 7  3.5 8  A mericium-2 41
  S - 5 1 *  1 0  4 .27    1 .6 7  0 .6 9    1 .9 8  - 0 .0 1  4 .4 1  
S - 0 9    7  1 1 .3   4 .6 7  3.5 7    3.0 0  2.7 7  1 1 .3 P lutonium-2 39 /2 40 
S - 5 1   5  1 30  29 .7 4  4 .8 7  5 6 .1 6  0 .1 5   1 30  

NOTES:  pCi/g =  picocurie per gram 
S td D ev  =  S tandard D ev iation  

       *  S ince S - 5 1  is both higher than off- site and ex hibits an increasing trend,  it is also designated P riority- 1  for A m- 24 1 .
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   Ɖ�ŝͬŐ uŶůeƐƐ ŽƚŚerǁŝƐe ŶŽƚeĚͿ͘

A naly te Location Sample Siz e A verage Median Std Dev Minimum Maximum

A mericium-2 41 S - 5 1 *  1 0  1 .6 7  0 .6 9  1 .9 8  - 0 .0 1  4 .4 1  

NOTES:  *  S ince S - 5 1  is both higher than off- site and ex hibits an increasing trend,  it is also designated P riority- 1 . 
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   Ɖ�ŝͬŐ uŶůeƐƐ ŽƚŚerǁŝƐe ŶŽƚeĚ͘Ϳ
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signi�cance of this single sample.  It may simply be 
attributed to a sample that contained a “hot particle” 
or a generalized trend of increased mobilization and 
migration of Plutonium-239/240 at the S-51 site.  
Additional sampling in 2010 will further investigate 
this possibility.   No perimeter location was identi�ed 
as Priority-2 (higher than off-site) or Priority-3 
(increasing trend).

TLD Results
Sampling for 2009 was conducted from January 
2009 through January 2010.  When a TLD location 
has a missing quarter, the data is not included in the 
summary statistics (there were no missing TLDs in 
2009). Summary statistics for the past ten years are 
shown in Table 4-8. On-site and perimeter locations 
were statistically di�erent from o�-site (community) 
locations.  O�-site locations are statistically lower 
than either on-site or perimeter locations.  �ere is 
no remarkable di�erence between any of the annual 
groupings of the data.  Figure 4-2 graphically portrays 
the TLD results from 2000 through 2009.  TLD results 
and TLD measurements, by quarter and location type, 
for 2009 are shown in Appendix B.

4 . 1 . 6  N o n - R ad io lo g ical P ar am eter s an d  
R esults

In 2009, soils for locations listed in Tables 4-2, 
4-3 and 4-4 were not analyzed for non-radiological 
constituents since they were sampled in 2008; 
however, all historical non-radiological soil analyses 

were analyzed and reported in a summary report (SNL 
2006).  Toxic analyte list (TAL) metals analyses are 
planned every three to �ve years.  �e next planned 
routine sampling will occur in 2013.  Although  2009 
was not a scheduled year for collection of TAL metals, 
soil samples were collected in 2009 for lead only at 
the active TTR Firing Range at the request of the 
SNL/TTR Range Manager.  �ese sample results are 
shown in Figure 4-3 and tabulated in Table 4-9.  If the 
Firing Range were to close at some point in the future 
these results will be considered when determining the 
�nal disposition of the �ring range. 

ϰ.2	 t�T�R	DOE/TOR/E'

�is section discusses the results for potable water, 
water conservation, wastewater e�uent sampling, and 
storm water monitoring.

ϰ.2.1	 WrodƵction	teůů	DonitorinŐ

�ere are three active wells used by TTR: Production 
Well 6, Well 7, and the Roller Coaster Well. �e most 
active are Production Well 6 and the Roller Coaster 
Well. Production Well 6, supplies drinking water to 
the TTR Main Compound in Area 3, and is the only 
well that has been sampled for contaminants. Outlying 
areas and buildings without water service use bottled 
water. �e other wells are not used for potable purposes 
(construction and dust suppression), and there are no 
regulatory sampling requirements.
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F I G U R E  4 - 2 .  TŽŶŽƉaŚ TeƐƚ RaŶŐe T>� ExƉŽƐure͕ ϮϬϬϬͲϮϬϬϵ

Location Class Sample Siz e A verage Median Std Dev Minimum Maximum
O n- site 1 0 0  1 5 8 .7  1 5 8 .2 1 4 .6  1 32.4  228 .8  
P erimeter 5 5  1 5 6 .3 1 5 6 .6  1 7 .7  1 0 0 .0  21 6 .0  
O ff- site ( community)  31  1 4 2.2 1 4 4 .8  1 5 .2 1 0 5 .1  1 6 3.2 

NOTES:  mrem =  millirem 
  S td D ev  =  S tandard dev iation
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All sampling is conducted in accordance with 
requirements set by the state (State of Nevada 1997). 
Analytes are sampled at di�erent intervals, as shown 
in Table 4-10. NDEP currently provides Public 
Monitoring & Reporting Requirements for each PWS 
around May of each year.

Sampled parameters included (but were not 
limited to) Total Coliform, Arsenic, Nitrates, Total 
Trihalomethanes/Haloacetic Acids, Copper & Lead, 
Phthalate, and Secondary 13 Samples.

�e pH of the raw water is required to be between 6.5 
and 7.0 on the pH scale for proper operation of the 
arsenic removal system. 

Production Well Monitoring Results
�ere was one Drinking Water Public Notice issued to 
Area 3 personnel during 2009.  It occurred in August 
during a water line repair and a�ected two buildings. 
A public notice was issued and total coliform samples 
were collected from the system on two consecutive 
days with no coliform bacteria detected.

In 2009, all sample results were below the maximum 
contaminant levels (MCL) established for the 
substances monitored.  However, two of these 
substances did exceed the maximum contaminant 
level goals (MCLG) for disinfection by-products 
for the second year in a row.  MCLGs of zero are 
established for bromodichloromethane (1 µg/L 
detected) and bromoform (4.9 µg/L detected).   Total 
trihalomethanes (TTHM) and total haloacetic acid 
(HAA5) results are well below established MCLs.  
Lead sample 90th percentile results (0.018 mg/L) 
initially exceeded the action level of 0.015 mg/L but 
on resample are within the established action level limit 
indicating a 90th percentile level of 0.014 mg/L.  �e 

State of Nevada NDEP will require annual monitoring 
of copper and lead until it is determined that lead 
levels are maintained below a 90th percentile level of 
0.015 mg/L.

Di (2-Ethylhexyl) Phthalate (DEHP) was not detected 
in the required 2009 sample. NDEP continues to 
require TTR to collect annual DEHP samples as it has 
been periodically detected in past monitoring results. 

During 2009, Well 6 produced 833,000 gallons (gal) 
of water that was chlorinated and sent to the elevated 
water storage tower.  �is equals an average monthly 
production of approximately 70,000 gals during 2009.  
Daily production during 2009 averaged approximately 
2,200 gals.

The arsenic removal system has performed very 
well since coming back on-line with the CO2 (pH 
adjustment) system in June of 2008.  All arsenic 
samples collected during the year were “non-detect 
for arsenic.”

During 2009 approximately 470,000 gals of water 
was treated to remove arsenic and sent to the drinking 
water distribution system. �is equates to a monthly 
average of approximately 40,000 gals and a daily 
consumption rate of 1,300 gals.

A total of 522 lbs of carbon dioxide (CO2) was used 
during the year for pH adjustment (43 lbs per month 
or 1.4 lbs per day on average).

We believe approximately 250,000 gals of water was 
lost due to water line breaks in August and December 
and/or exercising of the �re hydrants/distributions 
system.

Concentration (mg/k g) NV  Soil 
Concentrations

(mg/k g)1

EP A  R egion 9  P R G s 
Soil Screening Levels 

(mg/k g)2

A naly te Mean Std Dev Minimum Median Maximum Low er
Limit

U pper 
Limit

R esidential I ndustrial 

L ead 2, 1 0 2 6 , 320  1 1  8 2 25 , 5 5 0  <  1 0  7 0 0  4 0 0  8 0 0  

N O T E S :  ( 1 )   D ragun and Chekiri,  E lements in N orth A merican S oils,  20 0 5 ,  H az ardous M aterials Control R esources  
        I nstitute,  ( used N ev ada S oils to determine v alues) . 
 ( 2)   E P A  R egion 9 ,  R egional S creening L ev els ( E P A  20 1 0 a) . 
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ϰ.2.2	 tater �onserǀation

�e Water Conservation Plan for the Tonopah Test 
Range complies with State Water Resources Division 
regulations requiring a water conservation plan for 
permitted water systems and major water users in 
Nevada (DOE 1992).

ϰ.2.ϯ	 SeǁaŐe Systeŵ and Septic TanŬ
DonitorinŐ

Wastewater discharges from TTR activities conducted 
at facilities in the Main Compound at Area 3 goes to 
the USAF facultative sewage lagoon for treatment. As 
a best management practice (BMP), either SNL/NM 
or Washington Group International (WGI) personnel 
take annual wastewater samples from Area 3 at the 
point where wastewater leaves TTR property and 
enters the USAF system.

�e USAF holds the National Pollutant Discharge 
Elimination System (NPDES) permit for its wastewater 
discharges. �e USAF takes quarterly samples from 
the headwater end of the lagoon. In the past, Sandia 
provided quarterly sampling results to USAF for 
inclusion into their USAF Discharge Monitoring 
Report (DMR); however, the NPDES permit was 
modified in 1997 and no longer stipulates the 
requirement of quarterly data from Sandia. �erefore, 
Sandia now only provides annual sample results to 
the USAF. 

Forty-eight hour composite wastewater samples are 
collected on an annual basis and have the following 
parameters analyzed:
 
• Total cyanide (cyanide-containing compounds 

are not used at TTR)

• Potential of hydrogen (pH)

• Total Suspended Solids (TSS)

• Phenolic Compounds (phenol containing 
compounds are not used at TTR)

• Chemical oxygen demand (COD)

• Volatile Organic Compounds (VOC)

• Semi-volatile Organic Compounds (SVOC)

• Metals (arsenic, cadmium, chromium, copper, 
nickel, silver, zinc, lead, selenium, and mercury)

• Total Petroleum Hydrocarbons (TPH)

• Oil and grease

• Tritium, gamma spectroscopy, gross alpha/beta

 
All analytical results for wastewater sampled at Area 3 
were within regulatory limits in 2009.

Septic Tank Systems
Septic tank systems are sampled as needed. �ere 
are now seven septic systems located on-site, which 
are owned by DOE/NNSA at TTR. �ese seven 
active septic tanks are used in remote locations and 

Analyte  Sampling Frequency 

T otal Coliform M onthly 
A rsenic M onthly 
T otal T rihalomethanes/H aloacetic A cids ( 5 )  A nnually 
D i ( 2- E thylhex yl)  P hthalate ( D E H P )   also known as B is( 2- ethylhex yl)  phthalate A nnually 
N itrate A nnually 
I O Cs P hase I I ,  I O Cs P hase V ,  N itrite,  N itrate and N itrite ( T otal)  
S O Cs P hase I I ,  S O Cs P hase V ,  V O Cs P hase I  and I I ,  V O Cs P hase V  

A s required by N D E P ,  
usually ev ery 3 years 

L ead/Copper 
A s required by N D E P ,  
usually ev ery 3 years 

D iox in 
A s required by N D E P ,  
usually ev ery 3 years 

S econdary ( 1 3)  D rinking W ater S tandards 
A s required by N D E P ,  
usually ev ery 3 years 

NOTES:   I O C  =  inorganic compounds 
 V O C =  v olatile organic compounds 
    SOC  = synthetic organic compounds 

T A B L E  4 - 1 0 .  RŽutiŶe WrŽĚuctiŽŶ teůů DŽŶŝƚŽrŝŶŐ aƚ TTR
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are maintained by the TTR Facilities group. �e 
sewage from these locations �ows into septic tanks 
and associated drain �elds. None of these systems 
required maintenance, sampling, or pumping in 2009. 
All other remaining septic systems have been closed 
or are undergoing closure and are being addressed by 
the ER Project.

ϰ.2.ϰ			Storŵ	tater	DonitorinŐ

Currently, Sandia has no requirement to perform 
storm water monitoring at TTR. All storm water issues 
and monitoring are managed by the USAF.

ϰ.ϯ	 RadioůoŐicaů	�ir	DonitorinŐ

Air Quality Compliance (AQC) at TTR is met by 
adherence to speci�c permit conditions and local, 
state, and federal air regulations. Ambient air quality 
monitoring is not currently required at TTR. Ambient 
air monitoring was last conducted in 1996 to ascertain 
the level of radiological constituents in the air as 
discussed below.

Sandia operations at TTR do not involve activities that 
release radioactive emissions from either point sources 
(stacks and vents) or di�use sources such as outdoor 
testing. However, di�use radiological emissions are 
produced from the re-suspension of americium and 
plutonium present at the Clean Slate ER sites.  Other 
ER sites with minor radiological contamination, such 
as depleted uranium, do not produce signi�cant air 
emission sources from re-suspension.

NESHAP
NESHAP, 40 CFR 61, Subpart H, National Emission 
Standards for Emissions of Radionuclides Other than 
Radon from Department of Energy Facilities, has set 
a maximum of 10 millirems per year (mrem/yr) for 
all combined air emission pathway sources from any 
DOE/NNSA facility. Although the dose calculated 
from the Clean Slate sites is many times less than this 
standard, there was a question of whether the sites 
would require continuous radiological air monitoring.

The 1995 NESHAP report for TTR reported a 
calculated e�ective dose equivalent (EDE) to the 
maximally exposed individual (MEI) of 1.1 mrem/yr as 
a result of di�use emissions from the Clean Slate sites 
(SNL 1996).  Because the EPA requires continuous 

air monitoring for any radionuclide source that 
contributes a dose in excess of 0.1 mrem/yr to the 
MEI, Sandia instituted continuous air monitoring at 
a site for one year from February 22, 1996 to February 
25, 1997.  �e monitoring site was chosen at the TTR 
Airport, the location of the highest calculated dose for 
a member of the public.  �is site selection is discussed 
in the 1996 NESHAP report (SNL 1997).  �e dose 
assessment result from the continuous monitoring 
was 0.024 mrem/yr.  �is was about four times less 
than the 0.1 mrem/yr threshold cuto� for which 
continuous monitoring would be required by the EPA.  
�e average air concentration in curies per cubic meter 
(Ci/m3) were measured as follows:

Americium-241.................4.1 x 10-18 Ci/m3

Plutonium-238..................1.6 x 10-18 Ci/m3

Plutonium-239/240...........9.5 x 10-19 Ci/m3 

Although an annual calculated dose assessment is not 
required for the site, Sandia continues to produce 
an annual NESHAP report for TTR (SNL 2010). 
�e results from the 1996 to 1997 monitoring will 
continue to be used for as long as there is no change 
in the status of the Clean Slate sites.  Table 4-11 
summarizes these dose assessment results. Future 
TTR activities are not expected to change; however, 
if new sources or modi�cations to the existing sources 
are anticipated, they will be evaluated for NESHAP 
applicability.

ϰ.ϰ	 EonͲRadioůoŐicaů	�ir	�ŵissions	

TTR’s Class II Air Quality Permit requires emission 
reports from signi�cant non-radionuclide sources.  
At TTR, these sources include the portable screen 
and maintenance shop activities. Maintenance shop 
activities at TTR include the paint shop, welding 
shop and carpentry shops.  In 2009, there were 
emissions from the portable screen and activities at the 
maintenance shop.  �e portable screen was operated 
for 28.4 hours during CY 2009, and contributed 
0.002 tons of particulate matter (PM) emissions.  �e 
maintenance shop activities (painting, welding and 
woodworking) operated for a combined 477.5 hours 
or less during CY 2009 and contributed 0.23 tons of 
emissions (PM, hazardous air pollutants [HAPS] and 
volatile organic compounds [VOC]). 
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Dose to 
R eceptor

Location 19 9 7 Measured 
Dose*

NESH A P  
Standard

Natural 
Back ground

O n- site R eceptor  
( E D E  to the M E I )  

A irport T T R  A rea 0 .0 24  mrem/yr 
( 0 .0 0 0 24 m S v / y r )

1 0  mrem/yr 
( 0 .1  m S v / y r )

25 0  mrem/yr1

NOTES:     * D ose calculated from continuous monitoring February 1 9 9 6  to February 1 9 9 7 .
E D E  =  effectiv e dose equiv alent 
M E I  =  max imally ex posed indiv idual 
mrem/yr =  millirem per year 

                mS v /yr =  millisiev ert per year 
                T T R  =  T onopah T est R ange 

1  N atural background is estimated at 25 0  mrem/yr nationw ide. 
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Kauai Test Facility (KTF) is a government owned, 
contractor operated laboratory. Sandia Corporation 
(Sandia), a wholly owned subsidiary of Lockheed 
Martin Corporation, manages and operates KTF for 
the U.S. Department of Energy (DOE), National 
Nuclear Security Administration (NNSA).  KTF 
is operated as a rocket preparation, launching, 
and tracking facility for DOE/NNSA, as well 
as in support of other U.S. military agencies.  
The DOE/NNSA, Sandia Site Office (SSO) 
in Albuquerque, New Mexico administers the 
contract and oversees contractor operations at the 
site.  KTF exists as a facility within the boundaries 
of the U.S. Department of Defense (DoD) Paci� c 
Missile Range Facility (PMRF).  KTF is located on 
the island of Kauai at the north end of the PMRF, 
near Nohili Point (Figure 5-1).  � is Annual Site 
Environmental Report (ASER) summarizes data and 
the compliance status of environmental protection 
and monitoring programs at KTF for Calendar 
Year (CY) 2009.  This report was prepared in 
accordance with DOE Order 450.1A, Environmental 
Protection Program (DOE 2008) and DOE Manual 
231.1A, Environment, Safety, and Health Reporting
(DOE 2007). 

ϱ	.1	 &aciůiti	es	and	Operati	ons

KTF has been an active rocket launching facility 
since 1962.  � e KTF and Remote Range Interfaces 
Department, under Sandia, manages and conducts 
rocket launching activities at KTF.  The site is 
primarily used for testing rocket systems with 
scientific and technological payloads, advanced 
development of maneuvering re-entry vehicles, 
scienti� c studies of atmospheric and exoatmospheric 
phenomena, and Missile Defense Agency (MDA) 
programs.  Nuclear devices have never been launched 
from KTF.

� e � rst facilities at KTF were constructed in the 
early 1960s to support the National Readiness 
Program.  � e most recent construction, completed 
in March 2005, extended the Missile Service Tower 
(MST) to support DOE and MDA.  From 1992 to  
2009 there have been 45 launches.

� e KTF launcher � eld was originally designed to 
accommodate 40 launch pads, but only 15 pads were 
constructed.  Of these, 11 have had their launchers 
removed.  Beyond the implementation of portions 
of the original plan, two additional launch pads 
were constructed: Pad 41 at Kokole Point and Pad 
42 (the MST launch pad).  � e launcher � eld site 
has a number of permanent facilities used to support 
rocket operations.  In addition to rocket launch 
pad sites, KTF facilities include missile assembly 
areas, data acquisition and operations facilities, 
a maintenance shop, and a trailer compound for 
administration and technical support personnel. 
Other features at KTF include extensive radar 
tracking and worldwide radio communication access 
to other DoD facilities.

� e administrative area of KTF, known as the Main 
Compound, is located within a fenced area near the 
North Nohili access road from PMRF.  Inside the 
fenced compound, a number of trailers and vans 
are connected together with a network of concrete 
docks and covered walkways.  � e majority of these 
temporary facilities are used during operational 
periods to support the � eld sta�  at KTF.  During 
non-operational periods, general maintenance 
continues and dehumidi� ers remain in operation 
(to protect equipment).  Additionally, there are a 
number of permanent buildings and remote sites, 
most of which are in use year round to support and 
maintain KTF facilities:

• Mount Haleakala, Maui

• Kahilli Peak, Lihue-Koloa Forest Reserve, Kauai

5 . 0   2 0 0 9  A SER  f o r  t h e  K au ai  
    Te s t  F a c il it y
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FIGURE 5 -1.   Map of the Pacific Missile Range Facility (PMRF) and the Adjacent Area
                       (The Kauai Test Facility [KTF] is to the north, near Nohili Point)
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ϱ.2	 2ϬϬϵ	RocŬet	>aƵncŚes

�ere were seven rocket launches from KTF in 2009. 
�e launches were covered by the KTF Environmental 
Assessment (EA), published in July 1992 (DOE 
1992a) and the U.S. Navy, Hawaii Range Complex 
EIS (DoD 2008): 

• AEGIS TBMD , FTM-17, FTX-06, July 30, 
2009, (2 launches)

• AEGIS TBMD, JFTM-3 Events 1a,1b, October 
13, 2009, (2 launches)

• AEGIS TBMD, FTX-06, Events 2, 3, October 
16, 2009 (2 launches)

• AEGIS TBMD, JFTM-3 Event 3, October 27, 
2009

ϱ.ϯ		 DeŵoŐrapŚics

There are 15 permanent on-site personnel at KTF. 
During operational periods when rocket launches 
occur, an additional 15 to 130 persons from the U.S. 
mainland are brought to KTF (DOE 1992a).  �e 
closest population center to KTF is the town of Kekaha 
(population 3,300), which is eight miles from the site.

ϱ.ϰ	 �oŵpůiance	SƵŵŵary

The list of regulations and statutes on page 5-4 
provides an overview of the compliance status for 
Sandia operations at KTF in 2009.  Table 5-1 lists the 
applicable permits in place at KTF.

Comprehensive Environmental  Response, 
Compensation, and Liability Act (CERCLA)
CERCLA, also known as “Superfund,” addresses 
areas of past spills and releases.  KTF has no current 
Environmental Restoration (ER) areas located on-site.

�e U.S. Environmental Protection Agency (EPA) 
designated ongoing oversight of KTF to the Hawaii 
Department of Health Hazard Evaluation and 
Emergency Response O�ce.  �e EPA recommended 
continued reevaluat ion for  environmental 
contamination due to the launching facility. Rocket 
exhaust continues to be the main source of metals and 
other non-reportable air emission releases.

Superfund Amendments and Reauthorization Act 
(SARA)
�e SARA Title III amended CERCLA requirements 
for reportable quantity (RQ) releases and chemical 
inventory reporting as directed by the Emergency 
Planning and Community Right-to-Know Act 
(EPCRA), Sections 311 and 312.  All required 
information has been submitted to the State of Hawaii. 
There were no reportable releases at KTF under 
EPCRA or CERCLA in 2009.  Table 5-2 lists SARA 
Title III reporting requirements.  
 
Resource Conservation and Recovery Act (RCRA) 
RCRA and the Hawaii Revised Statutes regulate 
the generation, transportation, treatment, storage, 
and disposal of hazardous chemical waste and non-
hazardous solid wastes.  Applicable regulations are 
listed in Chapter 6.  Sandia generates some hazardous 
waste through normal operations at KTF; is classi�ed 
as a “small quantity generator,” and is subject to the 
applicable requirements.  

Federal Facility Compliance Act (FFCA)
�e FFCA requires federal facilities to comply with 
all federal, state, and local requirements for hazardous 
and solid waste, including full compliance with the 
restrictions and prohibitions on extended storage 
of wastes that do not meet the applicable hazardous 
waste treatment standards.  Extended storage at 
DOE facilities is typically associated with mixed 
wastes (wastes that have hazardous and radioactive 
components) that have been generated on-site.  Sandia 
operations at KTF do not generate mixed waste and 
Sandia currently has no mixed waste stored on site, 
therefore these requirements are not applicable.  

National Environmental Policy Act (NEPA)
NEPA requires federal agencies and other organizations 
that perform federally sponsored projects to consider 
environmental issues associated with proposed 
actions, be aware of the potential environmental 
impacts associated with these issues, and include 
this information in early project planning and 
decision making. Additionally, if a proposed action 
is determined to have environmentally “signi�cant” 
impacts, the agency must prepare an environmental 
assessment (EA) or an environmental impact statement 
(EIS) before making an irretrievable commitment 
of resources or funding. Although a major objective 
of NEPA is to preserve the environment for future 
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R egulation/Statute Description W h ere to go for more information
Clean A ir A ct ( CA A )  and CA A  
A mendments ( CA A A )  

P rov ides standards to protect the nation’ s air quality h ttp : / / w w w .e p a.g o v / ai r / caa/

Clean W ater A ct ( CW A )  P rov ides general w ater quality standards to protect the 
nation’ s w ater sources and byw ays 

h ttp : / / w w w .e p a.g o v / r e g i o n 0 9 / w ate r /

Comprehensiv e E nv ironmental R esponse,  
Compensation,  and L iability A ct 
( CE R CL A )

P rov ides federal funding for cleanup of inactiv e w aste 
sites on the N ational P riorities L ist ( N P L )  and mandates 
requirements for reportable releases of haz ardous 
substances

h ttp : / / w w w .e p a.g o v / / l aw sr e g s/ l aw s/ ce r cl
a.h tm l

Cultural R esources A cts I ncludes v arious acts that protect archeological,  
historical,  religious sites,  and resources 

h ttp : / / r e cr e ati o n .usg s.g o v / e n v _ g ui d e / cul t
ur al .h tm l

E ndangered S pecies A ct ( E S A )  P rov ides special protection status for federally listed 
endangered or threatened species. 

h ttp : / / w w w .e p a.g o v / / l aw sr e g s/ l aw s/ e sa.h t
m l

E x ecutiv e O rders ( E O )  S ev eral E O s prov ide specific protection for w etlands,  
floodplains,  env ironmental j ustice in minority and low -
income populations,  and encourages greening the 
gov ernment through leadership in E M  

h ttp : / / w w w .ar ch i v e s.g o v / fe d e r al -
r e g i ste r / e x e cuti v e - o r d e r s/ d i sp o si ti o n .h tm l

Federal Facility Compliance A ct ( FFCA )  D irects federal agencies regarding env ironmental 
compliance 

h ttp : / / w w w .h ss.e n e r g y .g o v / n ucl e ar safe ty /
e n v / p o l i cy /

Federal I nsecticide,  Fungicide,  and 
R odenticide A ct ( FI FR A )  

Controls the distribution and use of v arious pesticides h ttp : / / w w w .e p a.g o v / / l aw sr e g s/ l aw s/ fi fr a.
h tm l

M igratory B ird T reaty A ct ( M B T A )  of 
1 9 1 8

P rev ents the taking,  killing,  possession,  transportation 
and importation of migratory birds,  their eggs,  parts,  
and nests 

h ttp : / / w w w .fw s.g o v / m i g r ato r y b i r d s/ R e g ul
ati o n sPo l i ci e s/ tr e atl aw .h tm l # m b ta

N ational E mission S tandards for H az ardous 
A ir P ollutants ( N E S H A P )  

S pecifies standards for radionuclide air emissions and 
other haz ardous air releases under the CA A  

h ttp : / / w w w .e p a.g o v / r ad i ati o n / n e sh ap s/

N ational E nv ironmental P olicy A ct ( N E P A )  R equires federal agencies to rev iew  all proposed 
activ ities so as to include env ironmental aspects in  
agency decision- making 

h ttp : / / n e p a.e n e r g y .g o v /

R esource Conserv ation and R ecov ery A ct 
( R CR A )

M andates the management of solid and haz ardous 
w aste and certain materials stored in underground 
storage tanks ( U S T s) . 

h ttp : / / w w w .e p a.g o v / / l aw sr e g s/ l aw s/ r cr a.
h tm l

S afe D rinking W ater A ct ( S D W A )  E nacts specific health standards for drinking w ater 
sources

h ttp : / / w w w .e p a.g o v / safe w ate r / sd w a/ sd w a
.h tm l

S uperfund A mendments and 
R eauthoriz ation A ct ( S A R A )  

S A R A ,  T itle I I I ,  also know n as the E mergency 
P lanning and Community- R ight- to- K now  A ct 
( E P CR A ) ,  mandates communication standards for 
haz ardous materials ov er a threshold amount that are 
stored or used in a community 

h ttp : / / w w w .e p a.g o v / / l aw sr e g s/ l aw s/ e p cr a
.h tm l

T ox ic S ubstance Control A ct ( T S CA )  S pecifies rules for the manufacture,  distribution,  and 
disposal of specific tox ic materials such as asbestos and 
polychlorinated biphenyls ( P CB s)  

h ttp : / / w w w .e p a.g o v / co m p l i an ce / ci v i l / tsca
/ i n d e x .h tm l

 
 

Major Environmental Regulations & Statutes Applicable to <T&
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Ty pe P ermit
Number

Date 
I ssued

Expiration 
Date

R egulatory  A gency

N on- cov ered S ource P ermit ( N S P )  
( tw o stand- by diesel generators)  

N S P  0 4 29 - 0 1 - N  A pril 30 ,  20 0 4  A pril 29 ,  20 0 9  S tate of H aw aii 

R esource Conserv ation and 
R ecov ery A ct ( R CR A )  

H I - 0 0 0 0 - 36 330 9  S ept. 23,  1 9 9 4  N ot specified E P A  R egion I X  
and H aw aii D ept. of 
H ealth 

U nderground S torage T ank ( U S T )  
( 2, 5 0 0 )  

N ot applicable S ept. 1 3,  1 9 9 1  I ndefinite E P A  R egion I X  
and H aw aii D ept. of 
H ealth 

NOTE: I n 1 9 9 9 ,  there w as a change in reporting fuel throughput from annual reporting to biannual reporting to the  
 S tate of H aw aii. 
 K T F =  S andia N ational L aboratories,  K auai T est Facility 
 E P A  =  U .S . E nv ironmental P rotection A gency 
 U S T  =  U nderground S torage T ank 
 T he N on- cov ered S ource P ermit update w as issued on M arch 3,  20 0 9  ( S N L  20 1 0 d) .   

TABLE 5-1. P e r m it s  in  P l ac e  a t  K TF

R equires R eporting?  Section SA R A  Title I I I  
Section Title 

Y es No

Description 

302  - 303 N otification/ 
P lans

  S andia Corporation submits an annual report 
listing chemical inv entories abov e the reportable 
T hreshold P lanning Q uantities listed in 4 0  CFR  
P art 35 5  A ppendix  B ,  location of the chemicals 
and emergency contacts. T he report is prepared 
for the D O E /N N S A /S S O ,  w hich distributes it to 
the required entities.  

304 E mergency 
N otification 

 N o R Q  releases of an E H S ,  or as defined under 
CE R CL A  occurred. 

311-312  M S D S s/ 
Chemical 
P urchase 
I nv entory R eport 

  T here are tw o “ Community R ight- to- K now ”  
reporting requirements:  ( a)  K T F completes the 
E P A  T ier I I  forms for all haz ardous chemicals 
present at the facility at any one time in amounts 
equal to or greater than 1 0 , 0 0 0  lbs and for all 
E H S s present at the facility in an amount greater 
than or equal to 5 0 0  lbs or the T hreshold 
P lanning Q uantity,  w hichev er is low er;  ( b)  K T F 
prov ides M S D S s for each chemical entry on a 
T ier I I  form unless it decides to comply w ith the 
E P A ’ s alternativ e M S D S  reporting,  w hich is 
detailed in 4 0  CFR  P art 37 0 .21 . 

313 T ox ic Chemical 
R elease Forms 

 S andia Corporation is below  the reporting 
threshold in 20 0 9  for producing a T R I  R eport 
for K T F operations.  

NOTES: R Q  =  reportable quantity 
 K T F =  S andia N ational L aboratories,  K auai T est Facility 

E P A  =  U .S . E nv ironmental P rotection A gency 
S A R A  =  S uperfund A mendments and R eauthoriz ation A ct 
E P CR A  =  E mergency P lanning and Community R ight- to- K now  A ct 
M S D S  =  M aterial S afety D ata S heets ( giv es relev ant chemical information)  
CE R CL A  =  Comprehensiv e E nv ironmental R esponse,  Compensation,  and L iability A ct 
D O E /N N S A /S S O  =  U .S . D epartment of E nergy,  N ational N uclear S ecurity A dministration,  S andia S ite                
                                 O ffice 

  T R I  =  T ox ic R elease I nv entory 

TABLE 5-2.  ϮϬϬϵ S�R� Tŝƚůe /// ;Žr EW�R�Ϳ ReƉŽrtiŶŐ ReƋuŝremeŶƚƐ �ƉƉůŝcaďůe ƚŽ KTF
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generations, the law does not require an agency to 
choose a course of action with the least environmental 
impacts. Sandia National Laboratories, New Mexico 
(SNL/NM) coordinates NEPA compliance at KTF 
with DOE/NNSA/SSO.

Endangered Species Act (ESA)
�e ESA applies to both private individuals and federal 
agencies. Federal agencies must ensure that any action 
authorized, funded, or carried out by them will not 
jeopardize the continued existence of a threatened or 
endangered species or result in adverse modi�cations 
of its habitat. The ESA is addressed under the 
NEPA Program and Ecology Program. If potentially 
signi�cant impacts to sensitive species or habitats are 
found as a result of the proposed action, an EA or an 
EIS must be prepared.

Table 5-3 lists all threatened and endangered state and 
federal listed species occurring on the island of Kauai.

Cultural Resources Acts
�e three primary cultural resources acts applicable at 
KTF are as follows:

• National Historic Preservation Act (NHPA);

• Archaeological Resources Protection Act (ARPA); 
and

• American Indian Religious Freedom Act (AIRFA).

At KTF, cultural resources compliance is coordinated 
through the NEPA Program.  Actions that could 
adversely a�ect cultural resources are initially analyzed 
in a NEPA review.

Migratory Bird Treaty Act (MBTA) of 1918
�e MBTA of 1918 implemented the 1916 Convention 
for the Protection of Migratory Birds.  �e original 
statute implemented the agreement between the U.S. 
and Great Britain (for Canada), and later amendments 
implemented treaties between the U.S. and Mexico, 
the U.S. and Japan, and the U.S. and Russia.  In 
addition to the special consideration a�orded to species 
listed as threatened and endangered, most birds are 
protected under the MBTA of 1918, as amended.  At 
KTF, the MBTA is coordinated with NEPA reviews 
and the Ecology Program.

Environmental Compliance Executive Orders (EO)
�e primary EOs related to environmental compliance 
at KTF are as follows (for additional information on 
these EOs see Section 2.1.14):

• EO 11988, Floodplain Management, as amended.

• EO 11990, Protection of Wetlands, as amended.

• EO 12898,  Federa l  Act ions  to  Addre s s 
Environmental Justice in Minority Populations 
and Low-Income Populations, as amended.

• EO 13423, Strengthening Federal Environmental, 
Energy, and Transportation Management, as 
amended.

• EO 13514, Leadership in Environmental, Energy, 
and Economic Performance

DOE directives applicable to KTF can be found in 
Chapter 6 of this report.  

Clean Air Act (CAA) and Clean Air Act Amendments 
(CAAA) of 1990
Ambient air quality is regulated by Hawaii 
Administrative Rules (HAR), Title 11, Chapter 59 
under the jurisdiction of the Hawaii Department 
of Health, Clean Air Branch.  Currently, there are 
no facilities at KTF that require federal air permits 
or compliance with the New Source Performance 
Standards (NSPS), Prevention of Significant 
Deterioration (PSD), or 40 CFR 61, National 
Emission Standards for Hazardous Air Pollutants 
(NESHAP).  Within the boundaries of PMRF, no 
federal air emission permits are held either by DOE 
for KTF, or by DoD for PMRF.  However, the 
two electrical generators at KTF are permitted for 
operation by the State of Hawaii under a “Non-covered 
Source Permit (NSP)” (SNL 2010d).

Rocket launches are mobile sources and do not require 
any reporting of reportable quantity (RQ) releases.

Clean Water Act (CWA)
�ere were no compliance issues with respect to any 
state or federal water pollution regulations in 2009.

A National Pollutant Discharge Elimination System 
(NPDES) permit is not required due to the lack of 
signi�cant storm water runo� discharging into “Waters 
of the U.S.” as de�ned in 40 CFR 122.
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Common Name Scientific Name F ederal Status State of H I  Status
P LA NTS

K uaw aw aenohu A l si n i d e n d r o n  l y ch n o i d e s E ndangered E ndangered 
K uaw aw aenohu A l si n i d e n d r o n  v i sco sum  E ndangered E ndangered 
N o common name A ste l i a w ai al e al ae  Candidate Candidate 
N o common name B o n am i a m e n z i e si i  E ndangered E ndangered 
O lulu B r i g h am i a i n si g n i s E ndangered E ndangered 
N o common name Can av al i a n ap al i e n si s Candidate Candidate 
N o common name Can av al i a p ub e sce n s Candidate Candidate 
A w iw i Ce n taur i um  se b ae o i d e s E ndangered E ndangered 
N o common name Ch am ae sy ce  e l e an o r i ae  Candidate Candidate 
N o common name Ch am ae sy ce  h al e m an ui  E ndangered E ndangered 
N o common name Ch am ae sy ce  r e m y i  v ar . kauai e n si s                 Candidate Candidate 
N o common name Ch am ae sy ce  r e m y i  v ar . r e m y i                           Candidate Candidate 
N o common name Ch ar p e n ti e r a d e n si fl o r a Candidate Candidate 
H aha Cy an e a asar i fo l i a E ndangered E ndangered 
H aha Cy an e a e l e e l e e n si s Candidate Candidate 
H aha Cy an e a kuh i h e w a Candidate Candidate 
H aha Cy an e a p se ud o faur i e i  Candidate Candidate 
H aha Cy an e a r e cta                                                   T hreatened T hreatened 
H aha Cy an e a r e m y i                                                   E ndangered E ndangered 
H aha Cy an e a r i v ul ar i s E ndangered E ndangered 
H aha Cy an e a sal i ci n a T hreatened T hreatened 
H aha Cy an e a un d ul ata E ndangered E ndangered 
P u` uka` a Cy p e r us tr ach y san th o s E ndangered E ndangered 
M apele Cy r tan d r a cy an e o i d e s E ndangered E ndangered 
M apele Cy r tan d r a ke al i ae  ssp . ke al i ae                          T hreatened T hreatened 
M apele Cy r tan d r a o e n o b ar b a Candidate Candidate 
N o common name D e l i sse a n i i h aue n si s ssp . kauai e n si s E ndangered E ndangered 
N o common name D e l i sse a r h y ti d o sp e r m a E ndangered E ndangered 
N o common name D i e l l i a p al l i d a E ndangered E ndangered 
N o common name D r y o p te r i s te n e b r o sa Candidate Candidate 
N a` ena` e D ub auti a i m b r i cata ssp . i m b r i cata Candidate Candidate 
N a` ena` e D ub auti a l ati fo l i a E ndangered E ndangered 
N a` ena` e D ub auti a p auci fl o r ul a E ndangered E ndangered 
N a` ena` e D ub auti a p l an tag i n e a ssp . m ag n i fo l i a Candidate Candidate 
N a` ena` e D ub auti a w ai al e al ae  Candidate Candidate 
` A koko E up h o r b i a h ae l e e l e an a E ndangered E ndangered 
H eau E x o car p o s l ute o l us E ndangered E ndangered 
M ehamehame F l ue g g e a n e o w aw r ae a E ndangered E ndangered 
N o common name G ar d e n i a r e m y i  Candidate Candidate 
N o common name G e r an i um  kauai e n se  Candidate Candidate 
N o common name G o uan i a m e y e n i i  E ndangered E ndangered 
A w iw i H e d y o ti s co o ki an a E ndangered E ndangered 
A w iw i H e d y o ti s fl uv i ati l i s Candidate Candidate 
N a P ali beach hedyotis H e d y o ti s st.- j o h n i i  E ndangered E ndangered 
N o common name H e sp e r o m an n i a l y d g ate i  E ndangered E ndangered 
K auai hau kuahiw i H i b i scad e l p h us d i stan s E ndangered E ndangered 
H au kuahiw i H i b i scad e l p h us w o o d i i                                      E ndangered E ndangered 
Clay' s hibiscus H i b i scus cl ay i  E ndangered E ndangered 
K oki` o ke` oke` o H i b i scus w ai m e ae  ssp . h an n e r ae  E ndangered E ndangered 
I schaemum,  H ilo I sch ae m um  b y r o n e  E ndangered E ndangered 
A upaka I so d e n d r i o n  l aur i fo l i um  E ndangered E ndangered 
A upaka I so d e n d r i o n  l o n g i fo l i um  T hreatened T hreatened 
N o common name J o i n v i l l e a asce n d e n s ssp . asce n d e n s Candidate Candidate 
K oki` o K o ki a kauai e n si s E ndangered E ndangered 
K amakahala L ab o r d i a h e l l e r i                                               Candidate Candidate 
K amakahala L ab o r d i a l y d g ate i  E ndangered E ndangered 
K amakahala L ab o r d i a p um i l a Candidate Candidate 
K amakahala L ab o r d i a ti n i fo l i a v ar . w ah i aw ae n si s E ndangered E ndangered 

TABLE 5-3.  TŚreaƚeŶeĚ aŶĚ EŶĚaŶŐereĚ SƉecŝeƐ WŽƚeŶtiaůůy KccurrŝŶŐ ŽŶ KTF
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Common Name Scientific Name F ederal Status State of H I  Status
N o common name L ag e n i fe r a e r i ci  Candidate Candidate 
N o common name L ag e n i fe r a h e l e n ae  Candidate Candidate 
N o common name L o b e l i a n i i h aue n si s E ndangered E ndangered 
N o common name L y si m ach i a d ap h n o i d e s Candidate Candidate 
N o common name L y si m ach i a v e n o sa Candidate Candidate 
A lani M e l i co p e  d e g e n e r i  Candidate Candidate 
A lani M e l i co p e  h aup ue n si s E ndangered E ndangered 
A lani M e l i co p e  kn ud se n i i  P roposed E ndangered P roposed E ndangered 
A lani M e l i co p e  p al l i d a P roposed E ndangered P roposed E ndangered 
A lani M e l i co p e  p an i cul ata Candidate Candidate 
A lani M e l i co p e  p ub e r ul a Candidate Candidate 
N o common name M un r o i d e n d r o n  r ace m o sum  E ndangered E ndangered 
K olea M y r si n e  fo sb e r g i i  Candidate Candidate 
K olea M y r si n e  l i n e ar i fo l i a T hreatened T hreatened 
K olea M y r si n e  m e z i i  Candidate Candidate 
` A iea N o th o ce str um  l ati fo l i um  Candidate Candidate 
` A iea N o th o ce str um  p e l tatum  E ndangered E ndangered 
N o common name O l i g ad e n us p e r i e n s E ndangered E ndangered 
L au ` ehu Pan i cum  n i i h aue n se  E ndangered E ndangered 
M akou Pe uce d an um  san d w i ce n se  T hreatened T hreatened 
N o common name Ph y l l o ste g i a kn ud se n i i                                      E ndangered E ndangered 
N o common name Ph y l l o ste g i a w aw r an a E ndangered E ndangered 
N o common name Pi tto sp o r um  n ap al i e n se  Candidate Candidate 
ale Pl an tag o  p r i n ce p s v ar . an o m al a E ndangered E ndangered 
ale Pl an tag o  p r i n ce p s v ar . l o n g i b r acte ata E ndangered E ndangered 
N o common name Pl atan th e r a h o l o ch i l a E ndangered E ndangered 
M ann’ s bluegrass Po a m an n i i  E ndangered E ndangered 
H aw aiian bluegrass Po a san d v i ce n si s E ndangered E ndangered 
N o common name Po a si p h o n o g l o ssa E ndangered E ndangered 
L o` ulu Pr i tch ar d i a h ar d y i  Candidate Candidate 
L o` ulu Pr i tch ar d i a n ap al i e n si s                                    E ndangered E ndangered 
L o` ulu Pr i tch ar d i a v i sco sa E ndangered E ndangered 
N o common name Psy ch o tr i a g r an d i fl o r a Candidate Candidate 
N o common name Psy ch o tr i a h o b d y i  Candidate Candidate 
K aulu Pte r al y x i a kauai e n si s E ndangered E ndangered 
N o common name R an un cul us m aui e n si s Candidate Candidate 
N o common name R e m y a kauai e n si s E ndangered E ndangered 
N o common name R e m y a m o n tg o m e r y i  E ndangered E ndangered 
M a` oli` oli S ch i e d e a ap o kr e m n o s E ndangered E ndangered 
N o common name S ch i e d e a atte n uata Candidate Candidate 
N o common name S ch i e d e a h aup ue n si s E ndangered E ndangered 
N o common name S ch i e d e a h e l l e r i                                               E ndangered E ndangered 
N o common name S ch i e d e a kauai e n si s E ndangered E ndangered 
N o common name S ch i e d e a m e m b r an ace a E ndangered E ndangered 
N o common name S ch i e d e a sp e r g ul i n a al t. V ar . l e i o p o d a E ndangered E ndangered 
N o common name S ch i e d e a sp e r g ul i n a al t. V ar . sp e r g ul i n a T hreatened T hreatened 
L aulihilihi S ch i e d e a ste l l ar i o i d e s E ndangered E ndangered 
` A iakeakua,  popolo S o l an um  san d w i ce n se  E ndangered E ndangered 
N o common name S p e r m o l e p i s h aw ai i e n si s E ndangered E ndangered 
N o common name S te n o g y n e  cam p an ul ata E ndangered E ndangered 
N o common name S te n o g y n e  ke al i ae  Candidate Candidate 
N o common name V i o l a h e l e n ae  E ndangered E ndangered 
N ani w ai` ale` ale V i o l a kauae n si s v ar . w ah i aw ae n si s E ndangered E ndangered 
D w arf iliau W i l ke si a h o b d y i  E ndangered E ndangered 
N o common name W o l l asto n i a faur i e i  E ndangered E ndangered 
N o common name W o l l asto n i a m i cr an th a v ar . e x i g ua E ndangered E ndangered 
N o common name W o l l asto n i a m i cr an th a v ar . m i cr an th a E ndangered E ndangered 
N o common name W o l l asto n i a w ai m e ae n si s E ndangered E ndangered 
N o common name X y l o sm a cr e n atum  E ndangered E ndangered 
A ` e Z an th o x y l um  h aw ai i e n se  E ndangered E ndangered 

TABLE 5-3.  TŚreaƚeŶeĚ aŶĚ EŶĚaŶŐereĚ SƉecŝeƐ WŽƚeŶtiaůůy KccurrŝŶŐ ŽŶ KTF ;cŽŶtiŶueĚͿ
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Oil Storage – �ere is one underground storage tank 
(UST) at KTF, which is owned by the DOE.  �ere 
is also one 10,000 gal aboveground fuel tank inside 
the Main Compound. Sandia cooperates with the 
U.S. Navy’s (USN) spill control guidelines contained 
in the Spill Prevention Control and Countermeasures 
Plan, Paci�c Missile Range Facility (NAVFAC 2008).

Safe Drinking Water Act (SDWA)
�e SWDA does not apply directly to Sandia activities 
at KTF because all drinking water is supplied by the 
Paci�c Missile Range Facility drinking water system 
or is purchased from commercial suppliers. 

Toxic Substances Control Act (TSCA)
TSCA regulates the distribution of polychlorinated 
biphenyls (PCBs) and asbestos.  �e transformers on 
the KTF site have been tested and are free of PCBs, 
and there are no asbestos issues at the site.

Federal Insecticide, Fungicide, and Rodenticide Act 
(FIFRA)
FIFRA controls the distribution and application 
of pesticides including herbicides, insecticides, and 
rodenticides.  All pesticide use at KTF follows EPA 
requirements.

Releases and Occurrences
�ere were no reportable occurrences at KTF in 2009.

ϱ.ϱ	 �Es/ROED�ET�>	WRO'R�D	
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�is section describes three environmental programs: 

• NEPA, 

• the Environmental Restoration (ER) Project, and 

• the Spill Prevention Program.

Common Name Scientific Name F ederal Status State of H I  Status
ANI MAL S

Mammals
H aw aiian hoary bat L asi ur us ci n e r e us se m o tus E ndangered E ndangered
H aw aiian monk seal M o n ach us sch aui n sl an d i E ndangered E ndangered
B irds
H aw aiian duck A n as w y v i l l i an a E ndangered E ndangered
H aw aiian coot F ul i ca am e r i can a al ai E ndangered E ndangered
H aw aiian gallinule G al l i n ul a ch l o r o p us san d v i ce n si s E ndangered E ndangered
K auai nuku pu’ u H e m i g n ath us l uci d us h an ap e p e E ndangered E ndangered
K auai ‘ akia loa H e m i g n ath us p r o ce r us E ndangered E ndangered
B lack- necked stilt H i m an to p us m e x i can us kn ud se n i E ndangered E ndangered
K auai ‘ o’ o M o h o  b r accatus E ndangered E ndangered
L arge K auai thrush M y ad e ste s m y ad e sti n us E ndangered E ndangered
S mall K auai thrush M y ad e ste s p al m e r i E ndangered E ndangered
H aw aiian goose N e so ch e n  san d v i ce n si s E ndangered E ndangered
S hort- tailed albatross Ph o e b astr i a al b atr us E ndangered  E ndangered 
N o common name Psi tti r o str a p si ttace a E ndangered E ndangered
D ark- rumped petrel Pte r o d r o m a p h ae o p y g i a san d w i ch e n si s E ndangered E ndangered
N ew ell’ s shearw ater Puffi n us aur i cul ar i s n e w e l l i T hreatened T hreatened
Rep tiles
G reen sea turtle Ch e l o n i a m y d as T hreatened T hreatened
H aw ksbill turtle E r e tm o ch e l y s i m b r i cata E ndangered E ndangered
Snails
N ew comb’ s snail E r i n n a n e w co m b i T hreatened T hreatened
Arachnids
K auai cav e w olf spider A d e l o co sa an o p s E ndangered E ndangered
I nsects
B lackburn’ s sphinx  moth M an d uca b l ackb ur n i E ndangered E ndangered
K auai pomace fly D r o so p h i l a m usap h i l a P roposed E ndangered P roposed E ndangered
K auai cav e amphipod S p e l ae o r ch e sti a ko l o an a E ndangered E ndangered 

TABLE 5-3.  TŚreaƚeŶeĚ aŶĚ EŶĚaŶŐereĚ SƉecŝeƐ WŽƚeŶtiaůůy KccurrŝŶŐ ŽŶ KTF ;cŽŶcůuĚeĚͿ
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NEPA Program Activities at KTF 
�e DOE completed a comprehensive site-wide EA 
for KTF operations in 1992 (DOE 1992a), which 
resulted in a Finding of No Significant Impact 
(FONSI), issued on July 17, 1992.  �is EA provided 
NEPA documentation covering all rocket launching 
activities at KTF. 

2009 NEPA Documentation 
�e SNL/NM NEPA Team completed one DOE 
NEPA checklist for KTF in 2009, which was 
transmitted to DOE/NNSA/SSO for review and 
determination.

ER Project Activities
�ere are no ER sites at KTF. �e three ER sites 
identified in 1995 were given a Site Evaluation 
Accomplished (SEA) determination by EPA on 
September 30, 1996.  This confirmed that KTF 
met all CERCLA requirements and no additional 
sampling or remediation would be necessary in the 
three areas.  �is, however, does not preclude that 
other environmental sampling activities will take 
place at KTF.

ϱ.ϲ	 �Es/ROED�ET�>	ShRs�/>>�E��	
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Wastewater Monitoring 
Sandia activities at KTF produce only sanitary sewage, 
which is directed into nine wastewater systems—three 
DOE/NNSA owned septic tanks and six French 
drains, four with pumping systems located in the LOB 
parking lot, the paved drive west of the o�ce complex, 
the paved lot west of the garage, the drive west of the 
shops, and two on the parking lot east of the o�ce 
complex—in accordance with Hawaii Underground 
Injection Control regulations (HAR Title 11, Chapter 
23).  The two older septic tanks for the Launch 
Operations Building (LOB) and the Missile Assembly 
Building (MAB) do not require permits for the State of 
Hawaii.  However, the septic systems are periodically 
pumped by licensed, state-certi�ed contractors and 
inspected by state o�cials.  No state inspections were 
conducted during 2009. The limited quantity of 
sewage released does not impact any protected waters 
and, as noted earlier, there are no drinking water wells 
in the area of KTF.  As a best management practice 
(BMP), KTF personnel have periodically performed 
sampling.  Historically no contaminants have been 
identi�ed above the reporting limits from these past 

sampling events.  During CY2009 no sampling of 
septic tanks was conducted at KTF.

Air Emission Monitoring 
Based on e�uent air monitoring results of the STARS 
Flight Test Unit 1 (FTU-1) in February 1993 and 
the CDX rocket launch in the summer of 1992 
(SNL 1992), it was determined that rocket launches 
at KTF were not a signi�cant source of air pollutants.  
Launches are infrequent and emissions recorded did 
not exceed federal and state standards.  Because the 
STARS-type rocket produces the greatest air emissions 
and remained within acceptable limits, it can be 
assumed that future launches of this type will also 
be within acceptable limits.  �erefore, no further 
air emission monitoring is planned at this time.  If 
a new rocket type is launched from KTF that di�ers 
in emission substance from the STARS rocket, or air 
emission requirements change, future monitoring may 
be considered.

As required by the State of Hawaii, the 2009 
Monitoring Report (air emissions) was submitted to 
the State of Hawaii in February 2010 (SNL 2010d).  
�e State of Hawaii has waived the 2010 Annual Fee, 
as indicated in the memo that was submitted to DOE 
in April 2010.  In 2009, the total fuel usage reported 
to the State of Hawaii was 15,641 gallons (gal) of 
diesel fuel.  Total hours of operation for the permitted 
generators was 1,701 hours combined.  Sandia was in 
compliance with all air quality regulations in 2009.

Meteorological Monitoring
On-site meteorological instruments are used during 
test periods to characterize atmospheric transport, 
di�usion conditions, and stability classes. Due to the 
infrequency of launches, no formal meteorological 
monitoring plan is in place for KTF.  Climatic 
information representative of KTF is obtained from 
PMRF.

Noise Monitoring
In accordance with the Quiet Communities Act of 
1978 (42 U.S.C. 4901 et seq.), noise monitoring 
was conducted in February 1993 during the STARS 
FTU-1 launch to con�rm the determination made in 
the STARS EIS that noise produced from the largest 
launch would be below maximum acceptable levels 
(SNL 1993).  Data collected in the nearest town of 
Kekaha indicated that levels were no louder than noise 
generated from passing vehicles on a nearby highway.
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Since sampling at KTF only occurs every �ve years (last 
conducted during July 2007), there was no sampling 
in 2009.

However, a summary report of the entire database 
for Toxic Analyte List (TAL) metals was prepared to 
document the current baseline concentrations at the 
KTF site (SNL 2008).
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E X E C U TI V E  O R D E R S

EO 11988 Floodplain Management, as amended (May 24, 1977).

EO 11990 Protection of Wetlands, as amended (May 24, 1977). 

EO 12898 Federal Actions To Address Environmental Justice in Minority Populations and Low-Income 
Populations, as amended (February 11, 1994).

EO 13423      Strengthening Federal Environmental, Energy, and Transportation Management (January 2007).

EO 13432      Cooperation Among Agencies in Protecting the Environment With Respect to Greenhouse Gas 
Emissions From Motor Vehicles, Nonroad Vehicles, and Nonroad Engines.  (May 2007).

EO 13514  Leadership in Environmental, Energy, and Economic Performance (October 2009)/

D O E  D I R E C TI V E S

DOE 2008    U.S. Department of Energy, Environmental Protection Program, DOE Order 450.1A, U.S. 
Department of Energy, Washington, DC (June 4th, 2008).

DOE 2008a U.S. Department of Energy, Departmental Energy, Renewable Energy and Transportation 
Management, DOE Order 430.2B, U.S. Department of Energy, Washington, DC 
(February 27, 2008).

DOE 2007 U.S. Department of Energy, Environment, Safety, and Health Reporting Manual, DOE 
Manual 231.1-1A, Change 2. U.S. Department of Energy, Washington, DC (June 12, 
2007).

DOE 2003 U.S. Department of Energy, Occurrence Reporting and Processing of Operations Information,
 DOE Manual 231.1-2. U.S. Department of Energy, Washington, DC (August 18, 2003).

DOE 2001 U.S. Department of Energy, Radioactive Waste Management, DOE Order 435.1, Change 1. 
U.S. Department of Energy, Washington, DC (August 28, 2001).

DOE 1993 U.S. Department of Energy, Radiation Protection of the Public and the Environment, DOE 
Order 5400.5, Change 2. U.S. Department of Energy, Washington, DC (January 7, 1993).

C O D E  O F FE D E R A L  R E G U L A TI O N S

40 CFR 61 National Emission Standards for Hazardous Air Pollutants (NESHAP)

40 CFR 110 Discharge of Oil

40 CFR 112 Oil Pollution Prevention

40 CFR 122 EPA Administered Permit Programs: �e National Pollutant Discharge Elimination System
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40 CFR 280 Technical Standards and Corrective Action Requirements for Owners and Operators of   
 Underground Storage Tanks

40 CFR 355 Emergency Planning and Noti�cation

40 CFR 370  Hazardous Chemical Reporting: Community Right-to-Know

A C TS  &  S TA TU TE S

• American Indian Religious Freedom Act (AIRFA) of 1978 (42 U.S.C. §1996)
• Archaeological Resources Protection Act (ARPA) of 1979 (16 U.S.C. §470aa)
• Atomic Energy Act (AEA) of 1954 (42 U.S.C. §2011 et seq.)
• Clean Air Act (CAA) and CAA Amendments (CAAA) of 1990 (42 U.S.C. §7401)
• Clean Water Act (CWA) of 1977 (�e Federal Water Pollution Control Act) (33 U.S.C. §1251)
• Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) of 1980
• (42 U.S.C. §9601) (Amended by SARA)
• Emergency Planning and Community Right-to-Know Act (EPCRA) of 1986 (42 U.S.C. §11001 et seq.) 

(Also known as SARA Title III)
• Endangered Species Act (ESA) (16 U.S.C. §1531 et seq.)
• Federal Facility Compliance Act (FFCA) of 1992 (42 U.S.C. §6961)
• Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) (7 U.S.C. §136)
• Migratory Bird Treaty Act (MBTA) of 1918, as amended (16 U.S.C. §703 et seq.)
• National Environmental Policy Act (NEPA) of 1969 (42 U.S.C. §4321)
• National Historic Preservation Act of 1966, as amended (16 U.S.C. §470 et seq.) 
• Pollution Prevention Act of 1990 (42 U.S.C. §13101 et seq.)
• Quiet Communities Act of 1978 (42 U.S.C. §4901 et seq.)
• Resource Conservation and Recovery Act (RCRA) of 1976 (42 U.S.C. §6901 et seq.)
• Safe Drinking Water Act (SDWA) (42 U.S.C. §300f)
• Superfund Amendments and Reauthorization Act (SARA) of 1986 (see CERCLA)
• Toxic Substances Control Act (TSCA) of 1976 (15 U.S.C. §2601 et seq)

S TA TE  O F H A W A I I  E N V I R O N M E N TA L  R E G U L A TI O N S

• Hawaii Administrative Rules (HAR), Title 11, Chapter 23, “Underground Injection Control” 
• Hawaii Administrative Rules (HAR), Title 11, Chapter 59, “Ambient Air Quality Standards” 

S TA TE  O F N E V A D A  E N V I R O N M E N TA L  R E G U L A TI O N S
Nevada regulatory information can be found at the Nevada State Legislature website: 

http://www.leg.state.nv.us/ 

A listing of the Nevada Administration Code (NAC) can be found at: 
http://www.leg.state.nv.us/NAC
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T A B L E 6 -1.  S tate of  Nevada A dm inistrative C ode ( NA C )  A p p l ica b l e to th e TTR
Chapter 444, Sanitation Applicable Sources or Activities

NAC 444.570 to 444.7499, “Solid Waste Disposal”

• %isposal of construction debris

• %isposal of routine non�ha[ardous solid Xastes

• %isposal of septic sludge

NAC 444A.005 to 444A.500, “Programs for Recycling” • Recyclables, including Xaste tires

Chapter 445A, Water Controls
NAC 445A.070 to 445A.348, “Water Pollution Control” • Septic tanLs

• Surface Xater runoê

NAC 445A.450 to 445A. 6731, “Public Water Systems” • Production Xell sampling

Chapter 445B, Air Controls

NAC 445B.001 to 445B.3497, “Air Pollution” • 0pen burning

• )a[ardous air pollutants from stacLs and vents

• %isturbance of soils during construction (particulate matter)

NAC 445B.400 to 445B.774, “Emissions From Engines” • (enerators
• Mobile sources

Chapter 504, Wildlife Management and Propagation*

NAC 504.110 to 504.340, “Wildlife Management Areas” • Road construction

NAC 504.510 to 504.550, “Alteration of Stream System or 
Watershed” • Construction activities

NAC 504.800 to 504.865, “Preservation of Wild Horses”** • (eneral activities on the range in Xild horse areas

Chapter 534, Underground Water and Wells

NAC 534.010 to 534.500, “Underground Water and Wells” • %rilling, operation, and abandonment of Xells

NOTES: 
TTR = Tonopah Test Range
*�is regulation provides protection to endangered, threatened, and sensitive species.
**Two wild horse units encompass areas within the Nellis Air Force Range: 
“Unit 252: �at portion of Nye County and those portions of the Nellis Air Force Range as authorized by the United States 
Department of Defense.” 
“Unit 253: �at portion of Nye County including those portions of the Nellis Air Force Range as authorized by the United States 
Department of Defense and the Nevada Test Site as authorized by the United States Department of Energy.” (NAC 504.210, “General 
Designation of Management Areas and Units”)
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A
Aeroballistics – The study of the interaction of 
projectiles or high-speed vehicles with the atmosphere.

Aerodynamics – �e science that deals with the motion 
of air and other gaseous �uids and with the forces 
acting on bodies when they move through such �uids 
or when such �uids move against or around the bodies.

Ambient Air – Any unconfined portion of the 
atmosphere: open air, surrounding air.

Americium – A chemical element, symbol Am, atomic 
number 95; the mass number of the isotope with the 
longest half-life is 243.

Americium-241 – An alpha-ray emitter used as a 
radiation source in research.

Asbestos – A mineral �ber that can pollute air or water 
and cause cancer or asbestosis when inhaled. Uses 
for asbestos-containing material include, but are not 
limited to, electrical and heat insulation, paint �ller, 
reinforcing agents in rubber and plastics (e.g., tile 
mastic), and cement reinforcement.

B
Benchmarking – 1. A point of reference from which 
measurements may be made.  2. Something that serves 
as a standard by which others may be measured or 
judged.  3. A standardized problem or test that serves 
as a basis for evaluation or comparison.

Best Management Practice (BMP) – �e preferred 
methods and practices for managing operations.

C   

Cesium – A radioactive isotope of cesium used in 
radiation therapy.

Chemical Oxygen Demand (COD) – A measure of 
the oxygen required to oxidize all compounds, both 
organic and inorganic, in water.

Coliform Organism – Microorganisms found in the 
intestinal tract of humans and animals. �eir presence 
in water indicates fecal pollution and potentially 
adverse contamination by pathogens.

D  

Decontamination – Removal of harmful substances 
such as noxious chemicals, harmful bacteria or other 
organisms, or radioactive material from exposed 
individuals, rooms and furnishings in buildings, or 
the exterior environment.

Demolition – The act or process of wrecking or 
destroying, especially destruction by explosives.

Depleted Uranium – Uranium having a smaller 
percentage of uranium-235 than the 0.7% found in 
natural uranium.

Diurnal – 1. Relating to or occurring in a 24-hour 
period; daily. 2. Occurring or active during the daytime 
rather than at night: diurnal animals. 

Dose Assessment – The process of determining 
radiological dose and uncertainty included in the 
dose estimate through the use of exposure scenarios, 
bioassay results, monitoring data, source term 
information, and pathway analysis.

Dose Equivalent – �e product of the absorbed dose 
from ionizing radiation and such factors as account 
for biological di�erences due to the type of radiation 
and its distribution in the body in the body.

E  

Ecology – �e relationship of living things to one 
another and their environment, or the study of such 
relationships.

Environment, Safety and Health (ES&H) – A program 
designed to protect and preserve the environment, 
and to ensure the safety and health of its employees, 
contractors, visitors, and the public.
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Environmental Assessment (EA) – An environmental 
analysis prepared pursuant to the National 
Environmental Policy Act (NEPA) to determine 
whether a federal action would signi�cantly a�ect 
the environment and thus require a more detailed 
environmental impact statement.

Environmental Impact Statement – A document 
required of federal agencies by the National 
Environmental Policy Act for major projects or 
legislative proposals significantly affecting the 
environment. A tool for decision making, it describes 
the positive and negative e�ects of the undertaking 
and cites alternative actions. 

Environmental Management – A program designed 
to maintain compliance with EPA, state, local and 
DOE requirements.

Environmental Management System – A continuing 
cycle of planning, evaluating, implementing, and 
improving processes and actions undertaken to achieve 
environmental goals.

Environmental Restoration (ER) – A project chartered 
with the assessment and, if necessary, the remediation 
of inactive waste sites.

Ephemeral Stream – A stream channel which carries 
water only during and immediately after periods of 
rainfall or snowmelt.

F  

Fauna – 1. Animals, especially the animals of a 
particular region or period, considered as a group. 2. 
A catalog of the animals of a speci�c region or period.

French Drain – An underground passage for water, 
consisting of loose stones covered with earth.

G  

Gamma Spectroscopy – A technique used to detect 
the emission of gamma radiation from radioactive 
materials.

Geology – �e scienti�c study of the origin, history, 
and structure of the earth. 

Gross Alpha/Beta Particle Activity – The total 
radioactivity due to alpha or beta particle emissions as 
inferred from measurements on a dry sample.

Groundwater – The supply of fresh water found 
beneath the Earth’s surface, usually in aquifers, which 
supply wells and springs. Because groundwater is 
a major source of drinking water, there is growing 
concern over contamination from leaching agricultural 
or industrial pollutants or leaking underground storage 
tanks.

H   

Herbicides – A chemical pesticide designed to control 
or destroy plants, weeds, or grasses.

Horst and Graben Topography – A system of 
mountains and down-dropped fault valleys formed 
through regional extension.

Hydrology – �e science dealing with the properties, 
distribution, and circulation of water.

I   

Insecticides – A pesticide compound speci�cally used 
to kill or prevent the growth of insects.

Integrated Safety Management System (ISMS) – 
Systematically integrates safety into management 
and work practices at all levels so that missions are 
accomplished while protecting the worker, the public, 
and the environment.

M 

Maximally Exposed Individual (MEI) – �e location 
of a member of the public which receives or has the 
potential to receive the maximum radiological dose 
from air emissions of a National Emissions Standards 
for Hazardous Air Pollutants (NESHAP) radionuclide 
source.

Mixed Waste – Radioactive waste that contains both 
source material, special nuclear material, or by-product 
material subject to the Atomic Energy Act of 1954, as 
amended; and a hazardous component subject to the 
Resource Conservation and Recovery Act (RCRA), 
as amended.

N   

NESHAP – Emissions standards set by EPA for an 
air pollutant not covered by NAAQS that may cause 
an increase in fatalities or in serious, irreversible, or 
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incapacitating illness. Primary standards are designed 
to protect human health, secondary standards to 
protect public welfare (e.g. building facades, visibility, 
crops, and domestic animals).

National Environmental Policy Act (NEPA) – �e basic 
national charter for protection of the environment. It 
establishes policy, sets goals, and provides means for 
carrying out the policy.

Nitrates – A compound containing nitrogen that can 
exist in the atmosphere or as a dissolved gas in water 
and which can have harmful e�ects on humans and 
animals. Nitrates in water can cause severe illness in 
infants and domestic animals. A plant nutrient and 
inorganic fertilizer, nitrate is found in septic systems, 
animal feed lots, agricultural fertilizers, manure, 
industrial waste waters, sanitary land�lls, and garbage 
dumps.

Nitrites – 1. An intermediate in the process of 
nitrification. 2. Nitrous oxide salts used in food 
preservation.

P  

Phenol – Organic compounds that are by-products 
of petroleum re�ning, tanning, and textile, dye, and 
resin manufacturing. Low concentrations cause taste 
and odor problems in water; higher concentrations 
can kill aquatic life and humans. 

Plutonium – A radioactive metallic element chemically 
similar to uranium.

Polychlorinated biphenyls (PCB) – “PCB” and 
“PCBs” are chemical terms limited to the biphenyl 
molecule that has been chlorinated to varying degrees 
or any combination of substances that contains such 
substance. Because of their persistence, toxicity, 
and ecological damage via water pollution, their 
manufacture was discontinued in the U.S. in 1976.

Potable Water – Water free from impurities present 
in quantities su�cient to cause disease or harmful 
physiological e�ects. 

R   

Radioactive Waste – Any waste that emits energy as 
rays, waves, streams or energetic particles. Radioactive 
materials are often mixed with hazardous waste, from 
nuclear reactors, research institutions, or hospitals.

Radionuclide – Radioactive particle, man-made 
(anthropogenic) or natural, with a distinct atomic 
weight number. Can have a long life as soil or water 
pollutant.

Reportable Quantity (RQ) – Quantity of material 
or product compound or contaminant which when 
released to the environment is reportable to a 
regulatory agency.

Rodenticides – A chemical or agent used to destroy 
rats or other rodent pests, or to prevent them from 
damaging food, crops, etc.

S   

Semi-volatile organic compounds (SVOC) – Organic 
compounds that volatilize slowly at standard 
temperature (20 degrees C and 1 atm pressure).

Solid Waste – Any garbage, refuse, sludge from a 
waste treatment plant, water supply treatment plant, 
or air pollution control facility and other discarded 
material including solid, liquid, semisolid, or 
contained gaseous material resulting from industrial, 
commercial, mining, and agricultural operations and 
from community activities.

Storm Water – Water runo� from rainfall or snowmelt, 
including that discharged to the sanitary sewer system.

T   

�ermoluminescent Dosimeters (TLD) – A device 
that monitors both the whole body and skin radiation 
dose to which a person has been exposed during the 
course of work. �ese same devices can also be used 
to measure environmental exposure rates.

Total Recovered Petroleum Hydrocarbon – A method 
for measuring petroleum hydrocarbons in samples of 
soil or water.

Transuranic waste (TRU) – Radioactive waste 
containing alpha-emitting radionuclides having an 
atomic number greater than 92, and a half-life greater 
than 20 years, in concentrations greater than 100 
nCi/g.

Trihalomethanes – A chemical compound containing 
three halogen atoms substituted for the three hydrogen 
atoms normally present in a methane molecule. It 
can occur in chlorinated water as a result of reaction 
between organic materials in the water and chlorine 
added as a disinfectant.
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Tritium – A rare radioactive hydrogen isotope with 
atomic mass 3 and half-life 12.5 years, prepared 
arti�cially for use as a tracer and as a constituent of 
hydrogen bombs.

U   

Underground Storage Tanks (UST) – A single tank 
or a combination of tanks, including underground 
pipes connected thereto, which are used to contain 
an accumulation of regulated substances, such as 
petroleum products, mineral oil, and chemicals, 
and the volume of which, including the volume of 
underground pipes connected thereto, is 10% or more 
beneath the surface of the ground.

Uranium – A heavy silvery-white metallic element, 
radioactive and toxic, easily oxidized, and having 14 
known isotopes of which U 238 is the most abundant 
in nature. �e element occurs in several minerals, 
including uraninite and carnotite, from which it is 
extracted and processed for use in research, nuclear 
fuels, and nuclear weapons. 

V   

Volatile Organic Compounds (VOC) – Any 
organic compound that participates in atmospheric 
photochemical reactions except those designated by 
EPA as having negligible photochemical reactivity.

W  

Waste Management – The processes involved in 
dealing with the waste of humans and organisms, 
including minimization, handling, processing, storage, 
recycling, transport, and �nal disposal.

Wastewater Effluent – Wastewater (treated or 
untreated) that �ows out of a treatment plant, sewer, or 
industrial outfall. Generally refers to wastes discharged 
into surface waters.
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