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Executive Summary

Executive Summary

The Nevada Test Site Environmental Report 2005 (NTSER) was prepared to meet the information needs of the public and
the requirements and guidelines of the U.S. Department of Energy (DOE) for annual site environmental reports. It
was prepared by Bechtel Nevada (BN) and finalized by its successor contractor, National Security Technologies. This
Executive Summary presents the purpose of the document, the major programs conducted at the Nevada Test Site
(NTS), NTS key environmental initiatives, radiological releases and potential doses to the public resulting from site
operations, a summary of non-radiological releases, implementation status of the NTS Environmental Management
System, a summary of compliance with environmental regulations, pollution prevention and waste minimization
accomplishments, and significant environmental accomplishments. Much of the content of this Executive Summary
is also presented in a separate stand-alone pamphlet titled Nevada Test Site Environmental Report Summary 2005 produced
to provide a more cost-effective and wider distribution of information contained in the NTSER to interested DOE
stakeholders.

Purpose of the NTS Environmental Report

This NTSER was prepared to satisfy DOE Order 231.1A, Environment, Safety and Health Reporting. Its purpose is to
(1) report compliance status with environmental standards and requirements, (2) present results of environmental
monitoring of radiological and nonradiological effluents, (3) report estimated radiological doses to the public from
releases of radioactive material, (4) summarize environmental incidents of noncompliance and actions taken in
response to them, (5) describe the NTS Environmental Management System and characterize its performance, and
(6) highlight significant environmental programs and efforts. This report meets these objectives for the NTS and its
three Nevada satellite sites mentioned below.

Major Site Programs and Facilities

The U.S. Department of Energy, National Nuclear Security Administration Nevada Site Office (NNSA/NSO) ditrects
the management and operation of the NTS and seven satellite sites across the nation. The NTS is located about

105 kilometers (km) (65 miles [mi]) northwest of Las Vegas. The seven satellite sites include three sites in Nevada
(North Las Vegas Facility, Cheyenne Las Vegas Facility, and the Remote Sensing Laboratory — Nellis) and four sites in
other states (Remote Sensing Laboratory — Andrews in Maryland, Livermore Operations in California, Los Alamos
Operations in New Mexico, and Special Technologies Laboratory in California). Los Alamos, Lawrence Livermore,
and Sandia National Laboratories are the principal organizations that sponsor and implement the nuclear weapons
programs at the NTS. In 2005, BN was the Management and Operations contractor accountable for the successful
execution of work and ensuring that work was performed in compliance with environmental regulations. The NTS
and its seven satellite sites all provide support to enhance the N'TS as a site for weapons experimentation and nuclear

test readiness. The three major NTS missions include National Security, Environmental Management, and
Stewardship of the NTS.

Facilities that support the National Security mission of keeping the U.S. stockpile of nuclear weapons safe and reliable
include the Ula Facility, Big Explosives Experimental Facility, Device Assembly Facility, and Joint Actinide Shock
Physics Experimental Research (JASPER) Facility. Facilities that support the Homeland Security program include the
new Radiological/Nuclear Countermeasures Test and Evaluation Complex which is expected to be operational in
October 2006.

Other Key Initiatives

Apart from the major site programs, other NTS activities include demilitarization activities, controlled spills of
hazardous material at the Non-Proliferation Test and Evaluation Complex (NPTEC) for research purposes,
processing of waste destined for the Waste Isolation Pilot Plant in Carlsbad, New Mexico, or the Idaho National
Laboratory in Idaho Falls, Idaho; and environmental research.
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Environmental Performance Measure Programs

During the conduct of the major programs and other key initiatives mentioned above, NNSA/NSO complies with
applicable environmental and public health protection regulations and strives to manage the land and facilities at the
NTS as a unique and valuable national resource. For the identification of NTS environmental initiatives, BN relied
upon BN’s Integrated Safety Management System (ISMS), contractual Work Smart Standards (WSS), and the
Environmental Management System (EMS). The ISMS is designed to ensure the systematic integration of
environment, safety, and health concerns into management and work practices so that NTS missions are
accomplished safely and in a manner which protects the environment. Implementation of an ISMS at the NTS was
verified by NNSA/NSO in July 2001. NNSA/NSO oversees ISMS implementation through the Integrated Safety
Management Council. Each Council member performed a self-assessment in September 2005 and verified that ISMS
continues to be effectively implemented at the NTS.

WSS are an integral part of the ISMS whereby hazards and environmental aspects of work are identified and standards
of operation are established that are specific to the work environment, its associated hazards, and its threats to the
environment. WSS are developed at the management level with the most expertise in the work. NNSA/NSO
approved the initial complete set of BN WSS in September 1996. The approved WSS identify within each BN
program, the contractual commitment to meet applicable laws, regulations, and policies which protect the public and
the environment. Compliance with WSS is tracked through management assessments.

In 2000, Executive Order (EO) 13148, Greening of the Government Through Leadership in Environmental Management was
issued. This EO requires all federal agencies to adopt an environmental management system (EMS). EMSs are
designed to incorporate concern for environmental performance throughout an organization, with the ultimate goal
being continual reduction of the organization's impact on the environment. DOE requires contractors who operate
DOE sites to develop an EMS and expects full integration of EMS into their ISMS by December 2005. Full
implementation of the NTS EMS was completed, and NNSA /NSO made the Self Declaration to NNSA
Headquarters on December 15, 2005.

Performance Measures

Performance measures are used to evaluate the achievement of organization or process goals and to identify the need
to institute changes in an organization or process. The NTS performance measures, defined from the WSS, relate to
protection of the environment and the public from effects of NTS operations. These performance measures apply to
several programs and processes. They include: (1) the potential radiological dose received by the public; (2) the
identification, notification, and mitigation of spills and releases to the environment; (3) the reduction in the generation
of wastes; and (4) compliance with applicable environmental protection regulations. The performance measures
tracked by each process or program (e.g., air quality protection) are consolidated and presented in this report in
Section 2.0, Compliance Summary. As part of implementing EMS, BN identified Objectives and Targets which were
reviewed and approved by the Executive Safety Committee. These additional Targets (Table 17-1) will be tracked and
reported beginning in 2006 in addition to those measures presented in Section 2.0.

Offsite Monitoring for Radiological Releases into Air

An oversight radiological air monitoring program is run by the Community Environmental Monitoring Program
(CEMP) and is coordinated by the Desert Research Institute (DRI) of the Nevada System of Higher Education under
contract with NNSA/NSO (Section 6.0). Its purpose is to provide monitoring for radionuclides that might be
released from the NTS. A network of 27 CEMP stations, located in selected towns and communities within 386 km
(240 mi) from the NTS, was operated during 2005. The CEMP stations monitored gross alpha and beta radioactivity
in airborne particulates using low-volume particulate air samplers, penetrating gamma radiation using
thermoluminescent dosimeters (TLDs), gamma radiation exposure rates using pressurized ion chamber (PIC)
detectors, and meteorological parameters using automated weather instrumentation. One new station was added at
Mesquite, Nevada in the fall of 2005 and supplied about two months’ data for this report concerning background
gamma radiation; however, data related to low-volume particulate air sampling will not be available until 2006.
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No airborne radioactivity related to historic or current NTS operations was detected in any of the samples from the
CEMP particulate air samplers during 2005. Gross alpha and gross beta radioactivity was detected at all CEMP
stations at levels which were consistent with previous years and which reflect radioactivity from naturally-occurring
radioactive materials (Section 6.1.1). The mean annual gross alpha activity across all sample locations was

1.80 £ 0.54 x 105 microcuries per milliliter (UCi/mL). The mean annual gross beta activity across all sample locations
was 2.08 £ 0.17 x 1014 uCi/mL. No man-made gamma-emitting radionuclides were detected.

TLD and PIC detectors measure gamma radiation from all sources: natural background radiation from cosmic and
terrestrial sources and man-made sources. The offsite TLD and PIC results remained consistent with previous years’
background levels and are well within background levels observed in other parts of the United States. The highest
total annual gamma exposute measured offsite, based on PIC data, was 183.96 milliroentgen per year (mR/yr) at
Milford, Utah. The lowest offsite gamma exposure rate measured was 74.55 mR/yr at Pahrump, Nevada

(Section 6.1.3).

Onsite Monitoring and Estimating of Radiological Releases into Air

Estimates of radionuclide emissions from the following sources were used to compute total air emissions from source
locations on the NTS. Those emissions and locations identified for 2005 included: (1) tritium gas released at Building
650 in Area 23 during equipment calibration (0.000014 curies per year [Ci/yt]), (2) the evaporation of tritiated water
discharged from E Tunnel in Area 12 (17 Ci/yt) and a post-shot well (U-20n PS #1DD-H) in Area 20 (3.5 Ci/yt),

(3) the evaporation of tritiated water removed from the basement of Building A-1 at the North Las Vegas Facility
(NLVF) and transported to the N'TS for disposal in the Area 5 Sewage Lagoon (0.00037 Ci/yr), (4) the evaporation
and transpiration of tritiated water from soil and vegetation, respectively, at sites of past nuclear tests and from the
Area 3 Radioactive Waste Management Site (RWMS) (57 Ci/yr) and the Area 5 RWMS (8.9 Ci/yr), and (5) the re-
suspension of surface soil containing americium-241 (**Am) and plutonium-239+240 (23+240Pu) from past nuclear
testing over numerous areas of the NTS. Total tritium emissions from all sources was estimated to be 170 Ci in 2005,
and those for plutonium and americium were 0.29 and 0.047 Ci, respectively. The methods used to estimate these
quantities each year include the use of annual field air and water monitoring data, historical soil inventory data, and
accepted soil re-suspension and air transport models.

Total NTS Radiological Atmospheric Releases for 2005 (Ci/yr)

Short-Lived Fission

Noble Fission and and
Gases Activation Activation Total Total
(T,,<40 Products Products Radio- Radio- Total Other

*H ®Kr days) (T,,<3 hr) (T,,>3 hr) iodine  strontium Uranium Plutonium Actinides Other

12

170 0 0 0 0 0 0 0 0.29 0.047 0
(339240Py) (“1Am)

A network of 19 air sampling stations (3 having low-volume particulate air samplers, 1 having a tritium water vapor
sampler, and 15 having both) and a network of 109 TLDs were used to monitor diffuse onsite radioactive emissions
in 2005. Several human-made radionuclides from legacy contamination were measured in air samples at levels above
their minimum detectable concentrations (MDCs) in 2005: 24! Am; tritium (*H); and plutonium-238 (2*$Pu) and
239+240Py (Section 3.1.4). These were attributed to the resuspension of contamination in surface soils from legacy sites
and to the evaporation and transpiration of tritium from the soil, plants, and containment ponds at legacy sites. The
highest mean level of 21 Am (229. 6 + 273.8 x 10-18 pCi/mL] was detected at Bunker 9-300 in Area 9, a vacant
building located within an area of known soil contamination from past nuclear tests. The highest mean level of
trittum (330.5 £ 7.4 x 106 picocuties [pCi]/mL) was detected at Schooner, site of the second-highest yield Plowshare
cratering experiment on the NTS where tritium-infused ejecta surrounds the crater. The highest mean levels of
plutonium isotopes in air were at Bunker 9-300 (19.7 £ 26.3 x 10-18 and 1526 + 1277 x 10-18 uCi/mL for 238Pu and
239+240Py, respectively). The relatively high plutonium values occur most often at the Bunker 9-300 air sampling
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station due to historical nuclear testing in Area 9 and surrounding Areas 3, 4, and 7. Uranium isotopes are also
measured in air samples collected in areas where depleted uranium ordnance have been used or tested. However, the
samples’ isotopic ratios were close to what one would expect from naturally-occurring uranium in soil with possibly a
slight contribution of enriched depleted uranium,; the ratios did not resemble those expected from depleted uranium
(Section 3.1.4.4).

Gross alpha and gross beta radioactivity was detected at all stations on the NTS (Section 3.1.4.6). The average gross
alpha activities ranged from 15.29 & 2.24 to 54.68 * 8.54 x 10-16; the highest seen at Bunker 9-300. The average gross
beta activities ranged from 17.29 £ 1.45 to 22.51 + 0.47 x 105 uCi/mL; the highest seen at Sugar Bunker, an
unoccupied structure used during past nuclear testing, located about 1 km (0.6 mi) south-southwest of the Area 5
Radioactive Waste Management Complex.

Both 239+240Pu and tritium continue their overall declining trends at the air sampling locations (Sections 3.1.4.3 and
3.1.4.5). Tritium in air concentrations have decreased since the cessation of testing in 1992. The average trend line
varies from NTS Area to Area; it shows an average decrease ranging from 52 percent since 1992 in Area 1 to 99.7
percent in Areas 23 and 25. The only exception to this trend has been Schooner in Area 20 (Section 3.1.4.3), at which
sampling began relatively recently. 23+240Pu concentrations have likewise decreased; the average decline since 1992
ranges from 38 percent in Areas 1 and 3 to 91 percent in areas 18, 19, and 20. The downward trends in plutonium
concentrations are attributed to its dispersal by the wind and weathering in the soil, where it becomes bound to less
mobile particles.

The highest estimated mean annual gamma exposutre measured at a TLD station on the NTS was 834 = 26 mR/yr at
Schooner, one of the legacy Plowshare sites on Pahute Mesa. The lowest was 60 = 2 mR/yr in Mercury at the fitness
track (Section 5.3). The mean annual gamma exposure at 17 TLD locations near the Area 3 and Area 5 RWMSs was
147 £ 1 mR. At the 35 TLD locations near known legacy sites (including Schooner), it was 277 £ 2 mR. At the 10
TLD locations in uncontaminated sites away from all current operations, it was 119 £ 1 mR.

Offsite Radiological Monitoring of Water

Offsite water monitoring conducted by BN and DRI through the CEMP verifies that there has been no offsite
migration of man-made radionuclides from NTS underground contamination areas.

In 2005, BN conducted radiological monitoring of 27 offsite wells and 3 offsite springs. The wells included 9 private
domestic wells, 6 local community wells, and 12 NNSA/NSO wells drilled for hydrogeologic investigations including
groundwater flow modeling. All of the BN-sampled wells and springs are in Nevada within 19 mi from the western
and southern borders of the NTS. The DRI, through the CEMP, sampled 25 offsite water locations in 2005. They
included 4 springs, 18 wells, and 3 surface water bodies located in selected towns and communities within 240 mi
from the NTS. One site, the Beatty Water and Sewer well, is sampled by both BN and DRI

CEMP and BN water samples are both analyzed for tritium. To be able to detect the smallest possible amounts of
tritium in offsite water supplies, enriched tritium analyses were run on all samples. The MDC for tritium using this
enrichment process was approximately 23 picocuties per liter (pCi/L) for both the BN and the CEMP samples.
Without entichment, the MDC for tritium typically ranges from 200-400 pCi/L. To put these values in perspective,
the U.S. Environmental Protection Agency’s (EPA’s) drinking water maximum contaminant level (MCL) for tritium is
20,000 pCi/L.

BN offsite water samples are also analyzed for man-made gamma-emitting radionuclides that would signify
contamination from nuclear testing and for gross alpha and gross beta radioactivity to determine if alpha or beta
radioactivity at any well or spring is increasing over time.

CEMP results in 2005, as in past years, continue to verify that no contaminated groundwater has migrated beyond the
NTS boundaries into surrounding water supplies used by the public (Section 6.2). Measured tritium concentrations
from the wells ranged from -7 to 8 pCi/L. For the springs and surface waters, they ranged from -2 to 24 pCi/L. As
in previous years, samples from Boulder City and Henderson municipal water supplies contained tritium at levels
barely above detection. These two municipal water systems obtain water from Lake Mead, which has documented
levels of residual tritium persisting in the environment that originated from global atmospheric nuclear testing.

Similarly, the results of BN offsite water monitoring verified that there has been no offsite migration of man-made
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radionuclides from NTS underground contamination areas. None of the offsite springs or the offsite public or
domestic water supply wells had levels of tritium above their detection limits. Measured tritium levels in the sampled
drinking water wells ranged from -8.4 to 7.6 pCi/L (Section 4.1.4). For the three offsite springs they ranged from -
1.4 to 11 pCi/L (Section 4.1.5). BN measured trititum above detection limits in only 2 of the 12 offsite NNSA /NSO
monitoring wells: ER-OV-03A and ER-OV-03C2. Tritium levels in both of these was 24 £ 12 pCi/L (Section 4.1.4).
This level is within the range of concentrations indicative of analytical background levels for tritium (20 to 39 pCi/L)
(Section 4.1.3). No offsite wells or springs contained any man-made gamma-emitting radionuclides.

All offsite well and spring samples contained detectable gross alpha and gross beta activity (Sections 4.1.4 and 4.1.5).
The levels of activity in offsite drinking supply wells and springs were all less that the EPA limits set for drinking
water. One NNSA/NSO offsite monitoring well (ER-OV-02) had gross alpha levels of 16 to 24 pCi/L which were
above the EPA drinking water limits of 15 pCi/L, but this well does not supply drinking water. The detectable gross
alpha and gross beta radioactivity in all of the offsite spring and well samples is most likely from natural sources.

Onsite Radiological Monitoring of Water

In 2005, the onsite water monitoring network was comprised of 10 potable water supply wells, 18 monitoring wells, 3
natural springs, 1 tritiated water containment pond system, and 2 sewage lagoons. The 2005 data continue to indicate
that underground nuclear testing has not impacted the NTS potable water supply network. All of the water samples
from the ten supply wells had non-detectable concentrations of tritium and man-made gamma-emitting radionuclides
(Section 4.1.6). The gross alpha and gross beta radioactivity detected in potable water supply wells represent the
presence of naturally-occurring radionuclides.

Five of the 18 monitoring wells sampled had detectable levels of tritium ranging from 21 £ 13 to 492 £ 31 pCi/L, all
well below the MCL of 20,000 pCi/L (Section 4.1.7). Three of these wells (U-19BH, WW A, and Well PM-1) are each
within 1 km (0.6 mi) of an historical underground nuclear test; all have consistently had detectable levels of tritium in
past years. Their tritium levels are still less than 3 percent of the EPA MCL for drinking water of 20,000 pCi/L, and
no trend of rising tritium concentrations in these wells have been observed since 2000. The other two monitoring
wells with detectable tritium (ER-19-1 and UE-25P #1) had levels just above their MDCs.

Most groundwater and spring samples on the N'TS had gross alpha and gross beta levels above detection limits but
below the EPA limits for drinking water. Three onsite monitoring wells (U-19BH, UE-25 WT #6, and ER-19-1)
showed either gross alpha and/or gross beta levels above the EPA drinking water limits, but none of these wells
supply drinking water. The gross alpha and gross beta radioactivity is most likely from natural sources.

Three onsite springs were sampled in 2005 (Section 4.1.8). None of them are discharge points from a regional aquifer
but are perched water tables from surface infiltration of precipitation. Tritium was detected at very low
concentrations at White Rock Spring (46 £ 14 pCi/L) and is believed to come from known sutface contamination
from previous nuclear testing. Gamma spectroscopy detected the man-made fission product cerium-144 (144Ce) in the
water sample collected from Tub Spring although no other man-made radionuclides were detected in the sample.

Five constructed basins collect and hold water discharged from E Tunnel in Area 12 where nuclear testing was
conducted in the past. Tunnel effluent water and sediment samples are analyzed for tritium, gross alpha, gross beta,
and other radionuclides. Most samples had detectable radionuclide concentrations in 2005 (Section 4.1.9). The
average tritium concentration in tunnel effluent water was 600,000 pCi/L, lower than the limit allowed under a
discharge permit (1,000,000 pCi/L). Gross alpha and gross beta values in 2005 wete also less than their permitted
limits: 13 pCi/L with a permissible limit of 35 pCi/L for gross alpha and 77 pCi/L with a permissible limit of

100 pCi/L for gross beta.

Neither of the two onsite sewage lagoons had detectable levels of tritium (Section 4.1.10).

Tritiated water is pumped into lined sumps during studies conducted by the Underground Test Area Project. Suitable
wells are being drilled and existing wells re-completed in the vicinity of certain underground tests and at other
locations on the NTS designated by hydrologists. During these drilling operations, if the tritium level exceeds
200,000 pCi/L, contaminated water is pumped from the wells and diverted to lined containment ponds (sumps), as
required by the state. During 2005, water containing tritium was pumped from Well U-20n PS #1DD-H into a lined
sump; preliminary analysis measured appoximately 37,000,000 pCi/L of tritium (Section 4.1.11).
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Radiation Dose to the Public from the NTS

Background Gamma Radiation - Background gamma radiation exposure rates on the NTS were measured at ten
TLD stations located away from radiologically contaminated sites; these ranged from 65 to 161 milliroentgen per year
(mR/yt) during 2005 (Section 5.3). This equates to an annual estimated background external dose of 65 to 161
millirem per year (mrem/yr) to a hypothetical person residing at those locations all year. In comparison, DRI
measured background radiation at offsite locations which ranged from 59 mR/yr at Pahrump, Nevada, to 184 mR /yr
at Milford, Utah.

Drinking Water - Man-made radionuclides from past nuclear testing have not been detected in offsite groundwater
in the past or during 2005 (Section 4.1). The only pathways, therefore, by which the offsite public could receive a
radiation dose from NTS operations are from inhalation, ingestion, and direct external exposure to gamma radiation

Inhalation - The radiation dose limit to the general public via just the air transport pathway is established by the
National Emission Standards for Hazardous Air Pollutants NESHAP) under the Clean Air Act to be 10 mrem/yt.
The EPA, Region IX, has approved the use of six air sampling stations on the NTS (called “critical receptor” stations)
to verify compliance with the NESHAP dose limit. These six stations are part of the 19 stations in the NTS air
sampling network and they are located near legacy sites of contamination and along the N'TS boundaries. The
following human-produced radionuclides were detected at three or more of the critical receptor samplers in 2005:

241 Am, 238Pu, 239+240Py, and 3H (tritium). Concentrations of these radionuclides at each of the stations indicated that
the NESHAP dose limit to the public was not exceeded. The Schooner critical receptor station in the far northwest
corner of the NTS experienced the highest concentrations of radioactive air emissions (Section 3.1.5), yet an
individual residing at this station would experience a dose from air emissions of only 2.3 mrem/yr, 23 percent of the
admissible does limit. No one resides at this location, and the dose at offsite populated locations 20-80 km (12-50 mi)
from the Schooner station would be much lower due to wind dispersion.

Ingestion of Radionuclides in Game Animals - Game animals from different contaminated N'TS sites are trapped
each year and analyzed for their radionuclide content. These results are used to construct worst-case scenarios for the
dose to hunters who might consume these animals if the animals moved off the NTS. NTS game animals include
pronghorn antelope, mule deer, chukar, Gambel’s quail, mourning doves, cottontail rabbits, and jackrabbits. In 2005,
both mourning doves and jackrabbits were sampled at the Sedan crater, and mourning doves were sampled at a sump
in which trittum-contaminated water from well U-19ad was pumped and stored. Based on these samples, the highest
annual dose to a member of the public was estimated to be 0.32 mrem (0.0032 millisieverts), assuming that this person
eats 20 jackrabbits from the Sedan site. This hypothetical dose is only 0.32 percent of the annual dose limit for
members of the public. To put this dose into perspective, it is 1.5 times lower than the dose from cosmic radiation
received by an individual while on a one-hour airplane flight at 39,000 feet (0.5 mrem).

Direct Radiation - Direct gamma radiation exposute to the public from NTS operations in 2005 was negligible.
Areas accessible to the public had exposure rates comparable to natural background rates, with one exception. The
TLD location on the west side of the parking area at Gate 100, the NTS entrance gate, had an estimated annual
exposure of 220 mR. It is likely that low-level radioactive waste shipments parked there prior to entering the NTS
were responsible for this elevated exposure. That exposure would be 155 mR above the estimated exposure at the
nearest background location, or 59 mR above the highest estimated background exposure. These exceedence values
straddle the allowable dose of 100 mrem during the year, established by DOE Order 5400.5; however, nobody resides
or remains full-time in the truck parking area.

The great majority of the NTS is bounded by the Nevada Test and Training Range (NTTR). Military or other
personnel on the NTTR who are not classified as radiation workers would also be subject to the 100 mrem annual
dose limit for members of the public. Military personnel could be exposed to direct radiation from legacy sites in
Frenchman Lake playa. A TLD location near the NTS boundary with NTTR in the Frenchman Lake playa had an
estimated annual exposure during 2005 of 391 mR (down from 411 mR in 2004). The resulting dose of
approximately 230 to 326 mrem, depending on which background radiation value is used, would exceed the 100 mrem
dose limit to a hypothetical person residing year-round at this location; again, however, there are no living quarters or
full-time personnel in this vicinity.
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2005 Changes in Reporting Radiation Dose to the Public

DOE Order 5400.5 requires all DOE and NNSA sites to estimate each year the radiation dose to the public from all
possible exposure pathways. Those dose estimates are presented each year in this report. Dose is to be presented as:
(1) the effective does equivalent (EDE) to the maximally-exposed individual (MEI) residing within an 80-km (50-mi)
radius of the site, and (2) the population dose, or the collective EDE for all individuals combined who reside within
the 80-km radius (expressed as petson-rem/yr). DOE Otder 5400.5 specifies that dose calculations be petformed
using standard EPA or DOE dose conversion factors or analytical models prescribed in regulations applicable to site
operations. The use of several EPA-approved air transport models are prescribed for use in evaluating compliance
with the NESHARP limits for radiological air emissions. In previous years, the EPA-approved air transport model
called Clean Air Package 1988 (CAP88-PC) has been used to calculate the EDE to the MEI and the collective
population dose (petson-rem/yr, product of dose times population at location of dose estimate) attributed to N'TS air
emissions. Previously, these two dose calculations were combined with dose estimates from other potential pathways
(e.g., consumption of game animals) to report public dose from all pathways and to assess compliance with the DOE
dose limit of 100 mrem/yr from all pathways (over and above background).

Region IX of the EPA approved the use of six “critical receptor” air sampling stations on the NTS to evaluate
NESHAP compliance instead of using the estimated public dose calculated by the CAP88-PC model. The reasoning
for this change was that the doses to the MEI offsite reported in the past were consistently very low (<0.2 mrem/yr)
and were from diffuse sources, primarily from the resuspension of radioactively-contaminated soil from legacy sites
containing ?'Am, 23Pu, and 23+24Pu. Also, current N'TS projects having the potential for airborne emissions are
required to use high efficiency particulate air filters and stack monitoring and have not produced any emissions. Since
the cessation of nuclear testing in 1992, no emissions other than those from diffuse legacy deposits have occurred.
Because of this, the EPA concurred that a more accurate measure of offsite public exposure to emissions from legacy
sites would be the continuous data collected from the critical receptor stations and not the dose estimate generated
from the CAP88-PC model that relies on indirect data such as measures of soil contamination at legacy sites collected
in the 1980s.

Beginning with this report, data from the six critical receptor stations will be used in lieu of computing an EDE to the
MEI from diffuse legacy contamination using the CAP88-PC air transport model. This change was approved by
DOE (DOE, 2004¢). Furthermore, DOE also approved the discontinuance of reporting collective population dose
to those residing within 80 km (50 mi) of the NTS. Existing 2005 radiological monitoring data from air sampling
stations, TLD stations, groundwater monitoring wells, and game animals indicate that the dose to the public living in
communities surrounding the NTS are not expected to be higher than the previous 10 years and are expected to be
less than 1 percent of the 100 mrem/yr dose limit.

Onsite Non-Radiological Releases into Air

There were no discharges of non-radiological hazardous materials to offsite areas in 2005. Therefore, only onsite
non-radiological environmental monitoring of NTS operations was conducted. Air quality was monitored on the
NTS throughout the year as required by state of Nevada permits for those operations that release criteria air
pollutants, hazardous air pollutants (HAPs), or toxic and hazardous chemicals. The NTS has been issued a Class 11 air
permit from the state of Nevada. Class 11 permits are issued to facilities which emit small quantities of air pollutants
within a year (less than 100 tons of each criteria air pollutant, or 10 tons of any one HAP, or 25 tons of any
combination of HAPs).

An estimated 3.66 tons of criteria air pollutants were released on the N'TS in 2005. They included particulate matter
equal to or less than 10 microns in diameter, carbon monoxide, nitrous oxides, sulfur dioxide, and volatile organic
compounds (VOCs) (Section 3.2.1). The majority of these emissions (1.94 tons) was VOCs. Total air emissions of
lead, also a criteria pollutant, were 14.55 pounds (Section 10.3). The quantity of HAPS released in 2005 was 0.05 tons.
No emission limits for any criteria air pollutants or HAPS were exceeded. On June 8, the state of Nevada conducted
an inspection of the following facilities regulated by the N'TS air quality permit: the Area 1 Aggregate Plant and the
Area 23 Incinerator. During the inspection, the incinerator failed its performance emission testing and was
immediately shut down. No other exceedances were observed during the state inspection.
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Asbestos is a HAP of regulatory concern on the N'TS. In 2005, all materials containing regulated asbestos that were
removed from NTS facilities were disposed of in the Mercury landfill. Large quantities of asbestos were removed
during renovation of the A-1 Building at the NLVT and during demolition of the Test Cell A Facility in Area 25 of
the NTS. EPA was notified of both of these projects (Section 3.2.8). The Mercury landfill documented receipt of
2 tons of such material in 2005.

A combined total of 3 tests consisting of 19 releases of hazardous chemicals were conducted at the Area 5 and the
Area 25 Test Cell C NPTEC facilities in 2005 (Section 3.2.5). An annual report of the types and amounts of
chemicals released and the test plans and final analysis reports for each chemical release were submitted to the state of
Nevada. No ecological monitoring was performed since each test posed a very low level of risk to the environment
and biota.

Onsite Non-Radiological Releases into Water

There are no liquid discharges to navigable waters, offsite surface water drainage systems, or publicly owned treatment
works resulting from operations on the NTS. Therefore, no Clean Water Act National Pollution Discharge
Elimination System (NPDES) permits are required for NTS operations.

In 2005, industrial discharges on the NTS were limited to two operating sewage lagoon systems, the Area 6 Yucca
Lake and Area 23 Mercury systems. Under the conditions of state of Nevada operating permits, liquid discharges to
these sewage lagoons are tested quarterly for biochemical oxygen demand, pH, and total suspended solids. Annually,
sewage lagoon pond waters are sampled for a suite of toxic chemicals. In 2005, quarterly and annual analyses of
sewage influent and pond waters, respectively, both showed that all water measurements were within permit limits
(often below detection levels) with one exception. One measure of 5-day Biological Oxygen Demand, Mean Daily
Load was exceeded at the Area 6 Yucca Lake Sewage lagoons in the first quarter. Subsequent samples in the second
quarter showed that the lagoons were once again in compliance (Section 4.2.3).

Onsite Non-Radiological Drinking Water Quality

NNSA/NSO operates a network of nine permitted wells that comprise three permitted public water systems on the
NTS; these supply the potable water needs of NTS workers and visitors. In addition, three private water systems are
maintained but are not regulated under state permit. NNSA/NSO hauls potable water for use in decontamination
and sanitation for work locations at the NTS that are not part of a public water system. Monitoring results indicate
that water samples from the three public water systems and from the potable water hauling trucks met the National
Primary and Secondary Drinking Water Standards in 2005 with one exception. The Area 12 water system (PWS
NV0004099) exceeded the action level for lead (0.046 milligrams per liter [mg/L]; with action level of 0.015 mg/L)
(Section 4.2.1). The state was notified and more frequent monitoring of this system was initiated to more closely
monitor the system’s lead levels. The Area 12 buildings were last occupied in March 2005, and there are no
immediate plans to use this camp in 2006.

Non-Radiological Releases into Air and Water at the NLVF

Like the NTS, the NLVF is regulated for the emission of criteria air pollutants and HAPs. An air quality operating
permit is maintained for a variety of equipment at the NLVF. There are no monitoring requirements associated with
the permit. The Clark County Department of Air Quality and Environmental Management (DAQEM), formerly the
Clark County Health District (CCHD), requires submittal of an annual emissions inventory. The combined quantity
of criteria air pollutants and HAPs emitted at the NLVF in 2005 was 1.391 tons; they ranged from 0.001 tons for
HAPS to 0.916 tons for nitrous oxides (Appendix A, Section A.1.3).

Water discharges at the NLVF are regulated by a permit with the City of North Las Vegas (CNLV) for sewer
discharges and by temporary NPDES discharge permits with the state for discharging pumped groundwater onsite for
irrigation and dust suppression. The NPDES permits were obtained for a groundwater characterization and
dewatering project at the facility. Self-monitoring and reporting of the levels of non-radiological contaminants in
sewage and industrial outfalls is conducted. In 2005, contaminant measurements were below established permit limits
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in all water samples from NLVF outfalls and all sludge and liquid samples from sand/oil interceptors except in water
samples from two outfalls where total dissolved solids (TDS) exceeded permit limits (Appendix A, Section A.1.1). In
response to these exceedances, a Salinity Control Plan discussing steps taken to reduce the TDS levels was written and
submitted to CNLV. CNLV conducted an annual inspection in September 2005 that resulted in no findings or
corrective actions.

Pollution Prevention/Waste Minimization (P2/WM) Activities

P2/WM activities result in reductions to the volume and/or toxicity of waste actually generated onsite. In 2005, a
lead-shielded room in Building 23-600, used in the past to store radioactive sources, was converted into office space.
Through segregation, approximately 13,800 metric tons (mtons) (15,180 tons) of potential hazardous waste (concrete
with lead shielding) was eliminated. The lead shielding was segregated from the concrete and sent to the BN scrap
metal salvage group for recycle. The Material Exchange Program reused 2.2 mtons (2.4 tons) of non-hazardous
chemicals, equipment, and supplies. The NTS Calibration Lab eliminated a small hazardous waste stream by replacing
a hazardous freon cleaning solvent used to clean pressure gauges with a non-hazardous solvent. Other significant
waste reduction efforts continued in 2005, such as sending bulk used oil to an offsite vendor for recycling (166.3 mtons
[182.9 tons]) and offsite recycling of mixed paper and cardboard (509.8 mtons [560.8 tons]). Overall, a reduction of
13,992 mtons (15,391.2 tons) of hazardous wastes and 1,194.4 mtons (1,313.9 tons) of solid wastes was realized in
2005. No reductions in radioactive wastes occurred in 2005 (Section 11.0).

Accidental or Unplanned Environmental Releases or Occurrences

In 2005, there were no reportable accidental or unplanned environmental releases or occurrence on the NTS or at any
of the NTS satellite facilities.

Compliance with Environmental Laws, Regulations, and Policies

A summary of NNSA/NSO’s compliance with over 100 applicable environmental laws, regulations, and policies are
presented in Section 2.0 of this NTSER. The major categories of these drivers are listed below. Where compliance
for a category was not 100 percent, all of the non-compliance incidents are noted.

Environmental Compliance Summary for the NTS in 2005

Category Non-Compliance Incidents

Air Quality Three pieces of equipment failed their performance emissions test and
were shut down (Section 3.2.2).

Water Quality and Protection Limits for lead were exceeded in Area 12 public water system
(Section 4.2.1.1). Limits for total dissolved solids were exceeded in
sewage outfalls at NLVF (Section A.1.1.1).

Radiation Dose Protection None

Radioactive and Non-Radioactive Waste None
Management and Environmental Restoration

Hazardous Materials Control and Management None

Pollution Prevention and Waste Minimization One Executive Order 13101 goal (Section 11.1) and four Secretary of
Energy's P2 Leadership goals (Section 11.4) were not met.

Historic Preservation and Cultural Resource None

Protection

Conservation and Protection of Biota and 11 accidental bird deaths attributable to NTS activities (e.g., roadkill);

Wildlife Habitat represented 9 species protected as migratory birds (Section 13.3.5.1).
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Significant Environmental Accomplishments

Environmental Restoration - The cleanup of sites contaminated by past DOE operations and the hydrogeological
investigations supporting characterization of underground nuclear contamination areas are the most significant
environmental work performed by NNSA /NSO each year. The DOE, U.S. Department of Defense, and the State of
Nevada Division of Environmental Protection identify a work scope and milestone schedule for the cleanup and safe
closure of the contaminated above-ground sites and for the field investigations and model development necessary to
characterize the underground sites. A total of 49 contaminated above-ground sites was closed safely in 2005.
Extensive progress was made towards the development of hydrologic models describing groundwater flow and
possible radionuclide transport from the primary underground sites into the groundwater underlying public lands
outside the boundaries of the NTS. This involved well development, aquifer testing, groundwater characterization
sampling, and the completion of several technical data documentation packages and modeling approach/strategy
documents.

Pollution Prevention - BN received three NNSA Pollution Prevention Awards for P2 activities in 2005. BN’s
Pollution Prevention Team was awarded an Environmental Stewardship Award for developing a Material Exchange
Program that utilizes an interactive web site where employees from different organizations can “shop” for used items
and add items they no longer need to the list of available items. This reduces the amount of waste that would be
slated for the NTS landfill. Two NNSA Best-In-Class Awards for 2005 went to recognize the efforts of the JASPER
team to eliminate the generation of low-level, mixed transuranic waste, and to the Fleet Fuel Efficiency Team’s
proposal to use B-20 Bio-diesel, E-85 Ethanol/Gasoline mixtures and “Micro” vehicles resulting in reductions in the
amount of petroleum usage at the NTS.

Waste Management - In 2005, the primary sewage lagoon in Area 23 was lined, thus preventing any infiltration from
that basin. This is one of the first lagoons in Nevada to be lined with geosynthetic clay and high density polyethylene
liners.

Ecological Monitoring - A total of 25.5 acres of habitat within the range of the federally threatened desert tortoise
(Gopherus agassizii) was disturbed on the N'TS in 2005; however, no desert tortoises were accidentally injured or killed
from project activities. Two projects to restore native vegetation to disturbed tortoise habitat were implemented.

Five major wildland fires occurred on the NTS in 2005 which burned a total of 13,000 acres. BN biologists prepared
written assessments for soil stabilization and revegetation for these NTS fires. BN biologists also participated in two
emergency stabilization planning meetings with the Bureau of Land Management, U.S. Fish and Wildlife Service,
Nevada Division of Wildlife, and the U.S. Geological Survey to assess the impacts of the large wildfires in southern
Nevada and to develop emergency stabilization plans for controlling erosion. BN biologists provided a presentation
on revegetation in the Mojave Desert including techniques, species selection, timing, and irrigation.

A West Nile Virus Sampling Program on the N'TS continued in 2005 with guidance from the CCHD. BN biologists
conducted 16 trapping sessions at 10 sites on the NTS. A total of 77 mosquitoes of three different species was
collected. None of the mosquitoes tested positive for the West Nile virus.
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Introduction

1.0 Introduction and Helpful Information

1.1  Site Location

The U.S. Department of Energy, National Nuclear Security Administration Nevada Site Office (NNSA/NSO) directs
the management and operation of the Nevada Test Site (NTS) which is located in Nye County in south-central
Nevada (Figur11(o)()Tj! /C(1)11991 632.641 Tm(1 [(T)-7(64 ()-4(F)-5(igus)-5(11(-c)5(e)5(n)( 1)11991 61ser)-cleat)co] T]-4(F) Repo
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Figure 1-1. NTS vicinity map
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Introduction

Nevada (BN) was is the Management and Operations contractor who was accountable for the successful execution of
work and ensuring that work was performed in compliance with environmental regulations. The seven satellite sites
of the NTS include the North Las Vegas Facility INLVFE), Cheyenne Las Vegas Facility (CLVF), Remote Sensing
Laboratory (RSL)—Nellis, RSL—Andrews, Livermore Operations, Los Alamos Operations, and Special Technologies
Laboratory. These sites all provide support to enhance the N'TS as a site for weapons experimentation and nuclear
test readiness. This report addresses environmental monitoring and compliance only at the NTS and its three Nevada
satellite sites: NLVF, CLVF, and RSL-Nellis (see Appendix A). The three major NTS missions include National
Security, Environmental Management, and Stewardship of the NTS. The programs which support these missions
include Stockpile Stewardship, Homeland Security, Test Readiness, Environmental Restoration, Waste Management,
and Facilities and Infrastructure.

NTS Missions and Programs

National Security

Stockpile Stewardship Program — Conducts high-hazard operations in support of defense-related nuclear and
national security experiments.

Homeland Security Program — Provides support facilities, training facilities, and capabilities for government
agencies involved in counterterrorism activities, emergency response, first responders, national security technology
development, and nonproliferation technology development.

Test Readiness Program — Maintains the capability to resume underground nuclear weapons testing, if directed.

Environmental Management

Environmental Restoration Program — Characterizes and remediates the environmental legacy of nuclear weapons
and other testing at the NTS and at offsite locations, and develops and deploys technologies that enhance
environmental restoration.

Waste Management — Manages and safely disposes of low-level waste received from DOE- and DoD-approved
facilities throughout the U.S. and mixed low-level waste generated in Nevada by NNSA /NSO, and safely manages
and characterizes hazardous and transuranic wastes for offsite disposal.

Stewardship of the NTS

Facilities and Infrastructure — Maintains the buildings, roads, utilities, and facilities required to support all NTS
programs and to provide a safe environment for NTS workers.

1.5 Primary Operations and Activities

NTS activities in 2005 continued to be diverse, with the primary role being to help ensure that the existing U.S.
stockpile of nuclear weapons remains safe and reliable. Facilities that support this national security mission include
the Ula Facility, Big Explosives Experimental Facility, Device Assembly Facility, and Joint Actinide Shock Physics
Experimental Research (JASPER) Facility (Figure 1-3). Facilities that support the Homeland Security program
include the new Radiological/Nuclear Countermeasures Test and Evaluation Complex (Rad/NucCTEC) (Figure 1-3)
which is expected to be operational in October 2006. Facilities that support the Waste Management Program include
the Area 5 Radioactive Waste Management Complex (RWMC) and the Area 3 Radioactive Waste Management Site
(RWMS) (Figure 1-3). Other NTS activities include demilitarization activities; controlled spills of hazardous material
at the Non-Proliferation Test and Evaluation Complex (NPTEC) (Figure 1-3); remediation of industrial sites;
processing of waste destined for the Waste Isolation Pilot Plant in Carlsbad, New Mexico or the Idaho National
Laboratory in Idaho Falls, Idaho; disposal of radioactive and mixed waste; and environmental research.
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Introduction

1.6  Populations Near the NTS

The population of the area surrounding the NTS (see Figure 1-1) is predominantly rural. The population estimates
for Nevada communities has been estimated by the Nevada State Demographer Office up through July 1, 2005
(Hardcastle, 2006). The annual population estimate for Nevada counties, cities, and unincorporated towns is
2,518,869, with all but 722,489 residing in Clark County. The total population estimate for Nye County is 41,302 and
includes the communities of Amargosa Valley (1,383), Beatty (1,032), Gabbs (312), Manhattan (124), Pahrump
(33,241), Round Mountain (744), and Tonopah (2,607). The largest of the Nye County communities is Pahrump
Valley, which is approximately 50 mi (80 km) south of the NTS Control Point facility located near the center of the
NTS. Neighboring Lincoln County to the east of the NTS includes a few small communities including Alamo (428),
Caliente (1,015), Panaca (562), and Pioche (698). Neighboring Clark County is the major population center of Nevada
and has an estimated total population of 1,796,380. Mesquite, on the northwest border of Arizona, has a population
of over 16,400.

The Mojave Desert of California, which includes Death Valley National Park, lies along the southwestern border of
Nevada. This area is still predominantly rural; however, tourism at Death Valley National Park swells the population
to more than 5,000 on any particular day during holiday periods when the weather is mild.

The extreme southwestern region of Utah is more developed than the adjacent portion of Nevada. The population
estimates for Utah communities are based on projections by Utah’s Associations of Government and Governor’s
Office of Planning and Budget, Demographic and Economic Analysis (2000). The largest community is St. George,
located 220 km (137 mi) east of the N'TS, with a population of 56,497. The next largest town, Cedar City, is located
280 km (174 mi) east-northeast of the NTS and has a population of 24,410.

The extreme northwestern region of Arizona is mostly rangeland, except for that portion in the Lake Mead recreation
area. In addition, several small communities lie along the Colorado River. The largest towns in the area are Bullhead
City, 165 km (103 mi) south-southeast of the NTS, with an estimated population of 38,210, and Kingman, located
280 km (174 mi) southeast of the NTS, with an estimated population of 25,860 ( July 1, 2005 population estimates,
Arizona Department of Economic Security, 2000).

The offsite population density within an 80-km radius of all emission sources of radioactivity on the N'