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Preface

In 2003, the Annual Site Environmental Report for the Nevada Test Site (NTS) was reformatted to improve
readability, reduce redundancy, satisfy U.S. Department of Energy (DOE) Headquarters guidance on style and
content, and better consolidate compliance status information. It was also renamed the Nevada Test Site Environmental
Report 2003 (NTSER). Noticeably absent this year is an Introduction section which formerly included a description of
the NTS and its environment, the NTS mission, and history of the site. The environmental description of the site was
expanded to include climatology and cultural resources and was placed in a stand-alone appendix. A description of
NTS missions and its history were placed in the Executive Summary. There are five major portions or divisions of
the NTSER. The summary below is provided so the reader can see the overall organization and content of the report.

Summary of Sections

Executive Summary — This portion of the report is meant to provide the reader with: (1) the purpose of the
NTSER, (2) the current mission and history of the N'TS, (3) a description of possible radiological dose pathways to
the public, (4) a description of any radiological releases, (5) the estimated radiological dose to the public resulting from
site operations, (6) a description of any non-radiological releases from the site, (7) a summary of any environmental
incidents of noncompliance that occurred during the year and actions taken in response to them, (8) a description of
the management system used to ensure that work is conducted in compliance with environmental and public health
protection, and (9) a summary of any significant environmental program or effort.

Compliance Summary — The purpose of this portion (Section 1.0) of the NTSER is to: (1) present those federal,
state, and local environmental regulations which govern how operations are conducted on the NTS in order to ensure
that the environment and the public are protected; (2) present in tabular form a concise summary of how NTS
operations complied with these regulations during the year; and (3) direct the reader to subsequent sections of this
NTSER where environmental activities and programs are described in more detail. This section is divided into
multiple subsections based on the type of regulations presented (e.g., water quality regulations are presented in a
separate subsection from historic preservation regulations). There are a total of 12 sections within the Compliance
Summary (Sections 1.1 — 1.12), the last section being a list of all active environmental permits.

Environmental Monitoring and Compliance Activities — This portion constitutes the main body of the NTSER.
It is divided into multiple sections (Sections 2.0 — 12.0) which present the reporting year’s environmental compliance
activities related to monitoring and protecting the public, air, water, biota, cultural resources, and sensitive species and
ecosystems on the NTS. These are the sections of the NTSER which are specifically referenced in the Compliance
Summary, Section 1.0 and which support the compliance determinations presented in summary tabular form in
Section 1.0. They include:

®  Radiological and Non-Radiological Air Monitoring — presents the methods and results of monitoring
radioactive air emissions and non-radioactive air emissions (e.g., other air pollutants) on the NTS which are a
result of past and present N'TS operations.

®  Radiological and Non-Radiological Water Monitoring — presents the methods and results of monitoring
radionuclides in surface water and groundwater both on and off the NTS and of monitoring the water quality
of drinking water and waste water systems on the NTS.




Direct Radiation Monitoring — presents the methods and results of monitoring direct radiation at selected
areas on the NTS which may expose the public or non-radiological workers on the NTS to external doses of
radiation that are a result of N'TS operations.

Oversight Radiological Monitoring of Air and Water — presents the methods and results of monitoring
radioactive air emissions and radionuclides in surface, groundwater, and private and municipal water supplies
within communities surrounding the NTS. This monitoring is conducted by the Community Environmental
Monitoring Program (CEMP) operated by the Desert Research Institute (DRI) of the University and
Community College System of Nevada.

Biota Monitoring — presents the methods and results of monitoring radionuclide concentrations in tissues
of NTS game animals and in vegetation for the purpose of estimating radiological dose to NTS biota and for
estimating dose to humans from the consumption of NTS game animals.

Radiation Dose Assessment — presents the methods and results of calculating the annual 2003 radiological
dose to the public within an 80 km (50 mi) radius of the N'TS which is a result of exposure from all pathways
including air, water, and the consumption of NTS game animals. Also presents the methods and results of
assessing radiological dose to NTS terrestrial and aquatic biota resulting from NTS operations.

Waste Management and Environmental Restoration — presents a description of NTS operations related
to the management of low level radioactive waste, mixed waste, transuranic waste, and hazardous waste; the
annual status of these operations; and vadose zone monitoring at the Radioactive Waste Management
Complex. It also presents the annual clean-up, safe closure, and post-closure monitoring activities at historic
sites on and off the NTS contaminated by nuclear and non-nuclear DOE, National Nuclear Security
Administration Nevada Site Office (NNSA/NSO) operations.

Hazardous Materials Control and Management — presents the actions taken to safely manage and use
regulated hazardous/toxic materials on the N'TS.

Pollution Prevention — presents a description of activities pursued during the year to meet federal pollution
prevention goals in the arena of waste volume and toxicity reduction.

Historic Preservation — presents the methods and results of field surveys, inventories, historical evaluations,
and consultations between NNSA /NSO and NTS-affiliated American Indian tribes for the purpose of
managing cultural resources on the NTS according to federal and state regulations.

Ecological Monitoring — presents the methods and results of field monitoring and compliance activities
related to protecting federal and state-protected species, monitoring sensitive species and habitats, ecosystem
mapping, restoration of disturbed habitat, and evaluating and monitoring impacts of NTS operations on biota
and the environment.

Supportive Environmental Programs and Activities — This portion of the NTSER presents descriptions of other
programs or activities which support environmental regulatory compliance by providing either: (1) theoretical or
empirical data necessary to design effective monitoring networks and to propetly interpret monitoring data, (2) an
administrative framework by which environmental protection is integrated into routine NTS operations, or (3) quality
assurance support for all sample collection and analytical analyses. Sections 13.0 — 18.0 are included in this portion of
the NTSER and include the following:

Underground Test Area Project

Hydrologic Resources Management Program
Meteorological Monitoring

Environmental Management System
Compliance Quality Assurance Program
Oversight Quality Assurance Program

ii



Appendices — This portion of the NTSER includes four appendices:

e Appendix A: NTS Description — provides descriptive information about the setting and environment of
the NTS. Considerable emphasis is given to the geohydrology of the NTS because if its importance in
understanding the complexities of modeling and monitoring the impacts of past underground nuclear testing
on groundwater resources.

e Appendix B: Nevada Test Site Satellite Facilities — describes environmental compliance activities
conducted during the year at the North Las Vegas Facility (NLVF), the Cheyenne Facility in Las Vegas, and
the Remote Sensing Laboratory (RSL) at Nellis Air Force Base.

e Appendix C: Helpful Information — includes tables of radiological measurement units, radiological
nomenclature, and explanations of several data reporting concepts such as measurement uncertainty and
negative concentration values encountered in the body of the report.

e Appendix D: Glossary — provides a list of technical terms used in this document which may be unfamiliar
to the general public.

e Appendix E: Acronyms and Abbreviations

Report Distribution

This report is physically distributed in both hard-copy format as a bound document and in electronic format as a
compact disk-read only memory (CD-ROM). The electronic format is also accessible on the Internet at
<http://www.osti.gov/bridge>.
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Executive Summary

Executive Summary

The Nevada Test Site Environmental Report 2003 was prepared by Bechtel Nevada (BN) to meet the requirements and
guidelines of the U.S. Department of Energy (DOE) and the information needs of the public. This report is meant to
be useful to members of the public, public officials, regulators, and Nevada Test Site (NTS) contractors. The
Executive Summary strives to present in a concise format the purpose of the document, the NTS mission and major
programs, a summary of radiological releases and doses to the public resulting from site operations, a summary of
non-radiological releases, and an overview of the NTS Environmental Management System. The Executive Summary,
combined with the following Compliance Summary, are written to meet all the objectives of the report and to be
stand-alone sections for those who choose not to read the entire document.

Objectives of the NTS Environmental Report

BN prepares this document to satisty DOE Order 231.1A, “Environment, Safety and Health Reporting”. The
objectives of this report are to:

e Report compliance status with environmental standards and requirements
e Present results of environmental monitoring of radiological and nonradiological effluents
e Report estimated radiological doses to the public from releases of radioactive material

e Summarize environmental incidents of noncompliance reported during the year and actions taken in response to
them

e Describe the NTS Environmental Management System and characterize its performance

e Highlight significant environmental programs and efforts

NTS Mission and History

The U.S. Department of Energy, National Nuclear Security Administration’s Nevada Site Office (NNSA/NSO)
directs the management and operation of the NTS and auxiliary sites across the nation. The NTS is located about 105
kilometers (65 miles) northwest of Las Vegas. The 3,496 square kilometer (1,350 square mile) site is one of the largest
secured areas in the United States. It is surrounded by federal installations with strictly controlled access and by
public lands that are open to public entry. Los Alamos National Laboratory, Lawrence Livermore National
Laboratory, and Sandia National Laboratories are the principal organizations that sponsor and implement the nuclear
weapons programs at the NTS. BN is the Management and Operations (M&O) contractor who is accountable for the
successful execution of work and ensuring that work is performed in compliance with environmental regulations. The
NTS and its seven auxiliary sites (North Las Vegas Facility, Cheyenne Facility, Remote Sensing Laboratory — Nellis,
Remote Sensing Laboratory — Andrews, Livermore Operations, Los Alamos Operations, and Special Technologies
Laboratory) all provide support to enhance the NTS as a site for weapons experimentation and nuclear test readiness.
The three major NTS programs include: (1) Stockpile Stewardship, (2) National Security Response Program and
Operations, and (3) Environmental Management. During the conduct of all programs, the 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.
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The history of the NTS, as well as its current missions, directs the focus
and design of the environmental monitoring and surveillance activities on
and near the site. Between 1940 and 1950, the area now known as the
NTS was under the jurisdiction of Nellis Air Force Base and was part of
the Nellis Bombing and Gunnery Range. The NTS was established in
1951 to be the primary location for testing the nation’s nuclear explosive
devices and supported nuclear testing from 1951 to 1992. The NTS
currently conducts only subcritical nuclear experiments.

Tests conducted through the 1950s were predominantly atmospheric tests.

These tests involved a nuclear explosive device detonated while on the
ground surface, on a steel tower, suspended from tethered balloons,
dropped from an aircraft, or placed on a rocket. Several tests were
categorized as "safety experiments”, and “storage-transportation tests”,
involving the destruction of a nuclear device with non-nuclear explosives.

Some of these tests resulted in dispersion of plutonium in the test vicinity.

One of these test areas lies just north of the NTS boundary at the south
end of the Nevada Test and Training Range (NTTR) (formerly known as
Nellis Air Force Range), and four others involving transport/storage
safety, are at the north end of the NTTR. All nuclear device tests are
listed in United States Nuclear Tests, July 1945 through September 1992
(DOE, 2000).

The first underground test, a cratering test, was conducted in 1951. The
first totally-contained underground test was in 1957. Testing was
discontinued during a moratorium that began October 31, 1958, but was
resumed in September 1961 after tests by the Union of Soviet Socialist
Republics began. Since late 1962, nearly all tests have been conducted in
sealed vertical shafts drilled into Yucca Flat and Pahute Mesa or in
horizontal tunnels mined into Rainier Mesa. From 1951 to 1992, a total
of 828 underground nuclear tests were conducted at the NTS.
Approximately one third of these tests were detonated near or below the
water table and has resulted in the contamination of groundwater in some
areas. In 1996, the DOE, U.S. Department of Defense (DoD), and the
state of Nevada entered into a Federal Facilities Agreement and Consent
Otder (FFACO) which established Corrective Action Units (CAUs) on
the NTS that delineated and defined areas of concern for groundwater
contamination.

Five earth-cratering (shallow-burial) tests were conducted over the period
of 1962 through 1968 as part of the Plowshare Program that explored
peaceful uses of nuclear explosives. The first and largest Plowshare crater

Executive Summary

NTS Programs and Missions

Stockpile Stewardship — The primary
mission of this program is to conduct
high-hazard operations in support of
defense-related nuclear and national
security experiments and to maintain
the capabilities to resume underground
nuclear weapons testing, if directed.

National Security Response
Program and Operations — The goal
of this program is to provide 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.

Environmental Management — This
program includes Waste Management
and Environmental Restoration. The
goals of this programs are to manage
and safely dispose of low-level waste
received from DOE and
DoD-approved facilities throughout
the United States and mixed low-level
waste generated in Nevada by DOE
Nevada Site Office operations, safely
manage and characterize for offsite
disposal hazardous and transuranic
wastes, characterize and remediate the
environmental legacy of nuclear
weapons and other testing at the NTS
and at offsite locations, and develop
and deploy technologies that enhance
environmental restoration.

test, Sedan (PHS, 1963) was detonated at the northern end of Yucca Flat on the NTS. The second largest crater test
was Schooner, located in the northwest corner of the NTS. From these tests, mixed fission products, tritium, and
plutonium were entrained in the soil ejected from the craters and deposited on the ground surrounding the craters.

Other nuclear-related tests and experiments at the NTS have included the Bare Reactor Experiment - Nevada series in
the 1960s. These tests were performed with a 14-MeV neutron generator mounted on a 465-meter (1,530-feet) steel
tower used to conduct neutron and gamma-ray interaction studies on various materials. From 1959 through 1973, a
series of open-air nuclear reactor, nuclear engine, and nuclear furnace tests were conducted in Area 25, and a series of
tests with a nuclear ramjet engine were conducted in Area 26. Mostly gaseous radioactivity (radio-iodines, radiol!
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xenons, radio-kryptons) and some fuel particles were released due to erosion of the metal cladding on the reactor fuel
resulting in negligible deposition on the ground.

NTS activities in 2003 continue to be diverse, with the primary role being to help ensure that the existing United
States stockpile of nuclear weapons remains safe and reliable. Facilities that support this mission include the Ula
Facility, Big Explosives Experimental Facility (BEEF), the Device Assembly Facility (DAF), and Joint Actinide Shock
Physics Experimental Research (JASPER) Facility. Other NTS activities include demilitarization activities; controlled
spills of hazardous material at the Hazardous Materials Spill Center (HSC); remediation of industrial sites; processing
of waste destined for the Waste Isolation Pilot Plant (WIPP) in Carlsbad, New Mexico; disposal of radioactive and
mixed waste; and environmental research. In addition, there are continued efforts to bring other business to the NTS,

like aerospace and alternative energy technologies and support of U.S. Department of Homeland Security National

Center for Combating Terrorism work.

Pathways by Which the Public can be
Exposed to NTS Radiation

Man-made radiation from NTS operations has the potential to
reach the public. Such radiation includes radioactive elements
called radionuclides which emit alpha, beta, or gamma radiation,
or a combination of these types of radiation. A pathway outlines
the route which radionuclide contaminants may follow to reach
the general public. They may enter the local environment by air
or water and reach humans through inhalation of particulates or
water vapor, absorption through the skin, or through ingestion of
water (i.e., drinking water). Radiolonuclides released into the air
or water can also pass through the soil, plants, or wildlife and
reach humans through ingestion of crops and game animals, or
through direct external exposure. The primary pathways of
radiation exposure to the public in the dry desert environment
around the NTS include: (1) air and wind transport via
resuspension of surface contamination from legacy sites (historic
sites), (2) movement through groundwater from sites of
underground nuclear tests or buried waste, and (3) ingestion of
contaminated game animals. The NNSA /NSO environmental
monitoring programs conducted on and near the NTS are
designed to focus on these three primary exposure pathways.

2003 Offsite Radiological Air Emissions

An important component of the NTS monitoring program when
demonstrating compliance with radiological air emission and
water quality standards off the NTS (offsite), is an oversight
monitoring program run by an organization independent of the
M&O contractor. This oversight monitoring is performed under
the Community Environmental Monitoring Program (CEMP)

Forms of Radiation

Alpha — heavy, positively charged particles given
off by atoms of elements such as uranium. Can
be simply washed off the skin. It can be blocked
by a sheet of paper. It enters the body through
cuts, breathing, food, or water.

Beta — consists of electrons. More penetrating
than alpha radiation, beta electrons can pass
through several millimeters of skin. A sheet of
aluminum only a fraction of an inch thick will
stop beta radiation.

Gamma — a form of electromagnetic radiation,
similar to x-rays, light and radiowaves which are
very penetrating. Can readily pass into the
human body. Can be almost completely blocked
by about 40 inches of concrete, 40 feet of water,
or a few inches of lead.

X-rays — a more familiar form of
electromagnetic radiation, usually with a limited
penetrating power. Typically used in medical or
dental examinations. Television sets, especially
color, give off soft x-rays; thus, they are shielded
to greatly reduce the risk of radiation exposure.

Neutrons — uncharged heavy particles contained
in the nucleus of every atom heavier than
hydrogen. They induce ionization only indirectly
in atoms which they strike, but can damage body
tissues. Neutrons, which are released, for
example during the fission (splitting) of uranium
atoms in the fuel of nuclear power plants, can
also be very penetrating. In general, efficient
shielding against neutrons can be provided by
water.
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and is coordinated by the Desert Research Institute (DRI) of the University and Community College System of
Nevada under contract with NNSA/NSO. Its purpose is to provide monitoring for radionuclides which may be
released from the NTS. A network of 26 CEMP stations, located in selected towns and communities within 240 miles
(mi) (386 kilometers [km]) from the NTS, wete operated continuously during 2003. 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 pressutized ion
chamber detectors (PICs), and meteorological parameters using automated weather instrumentation.

In 2003, no airborne radioactivity related to historic or cutrent N'TS operations was detected in any of the samples
from the CEMP particulate air samplers. 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. No man-made gamma-emitting radionuclides were detected. Naturally-occurting radioactive beryllium ('B)
was detected in most air particulate samples.
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The TLD and PIC detectors measured gamma radiation Average Background Radiation of
from all sources: natural background radiation from ..
cosmic or terrestrial sources and man-made sources. Selected U.S. Cities
The offsite TLD and PIC results remained consistent (Excluding Radon)
with previous years’ background levels and are well Radiation
within average background levels observed in other parts Exposure
of the United States. The highest total annual gamma City (mR/yr)
exposure measured offsite was 180.76 mR/yr at Milford,
Utah. The lowest offsite gamma exposure rate measured | Denver, Colorado 164.6
was 69.03 mR/yr in Pahrump, Nevada. Fort Worth, Texas 68.7
Los Angeles, California 73.6
New Otleans, Louisiana 63.7
Portland, Oregon 86.7
Onsite Radiological Air Emissions Richmond, Virginia 64.1
Rochester, New York 88.1
St. Louis, Missouri 87.9
The potential for radioactive air emissions on the NTS is Tampa, Florida 63.7
due to operations involving radioactive materials and to Wheeling, West Virginia 111.9
legacy soil contamination from past nuclear tests. Source: < http://www.wrce.dri.edu/cemp/Radiation.html>
Therefore, continuous onsite radiological sampling of air “Radiation in Perspective,” August 1990, as accessed on 9/20/2004

is conducted and reported annually by BN to assure the

public and regulatory agencies that the emissions are safe and in compliance with state and federal regulations. A
network of 21 air sampling stations (six having low-volume particulate air samplers, two having tritium water vapor
samplers, and 13 having a combination of both), and a network of 107 TLDs were used to monitor NTS radioactive
emissions in 2003. The 2003 monitoring results were also used, in conjunction with U.S. Environmental Protection
Agency (EPA)-approved mathematical models, to calculate the radiological dose to the public residing within 80 km
(50 mi) of the NTS.

The monitoring results indicate that there were minimal radioactive air emissions in 2003 from only one NTS facility:
CP-50 in Area 6. A total of 0.00019 Ci of trittum gas was released at CP-50 during the calibration of laboratory
equipment. No radioactivity was detected above minimum detectable concentrations (MDCs) in any of the samples
collected from the JASPER Facility stack. No radiological releases occurred at U-1a or DAF, and no increasing
trends in the concentrations of man-made radionuclides were detected from air samples collected nearest these
facilities.

Gross alpha and gross beta radioactivity was detected at all stations on the N'TS, but no increasing trend in levels of
radioactivity was observed at any station. The highest average gross alpha and gross beta activities were seen at
U3ah/at, a low level radioactive bulk waste disposal cell located in a subsidence crater in Yucca Flat, and at Guard
Station 510, located in Jackass Flats at the southwest entrance to the NTS, respectively. The lowest average gross
alpha and beta activities were measured at Gate 20-2p located in Area 20, 2.7 mi (4.3 km) south-southeast of
Schooner.

Direct gamma radiation exposure to the public from NTS operations in 2003 was negligible. Areas accessible to the
public (e.g., the parking lot for commercial trucks outside the NTS entrance gate) had exposure rates which were
equal to natural background rates. Radionuclide contamination at legacy sites has resulted in localized elevated
gamma exposure rates, but the public has no access to these sites nor are there NTS personnel working in these areas.
The highest exposure rate at monitored locations was 959 mR/yr at Schooner, one of the legacy Plowshare sites on
Pahute Mesa. The 16 TLD stations that monitor the Radioactive Waste Management Complex in Areas 3 and 5
showed a mean gross gamma exposure rate of 149 mR/yr and ranged from 104 to 466 mR/ytr. The public is not
allowed unsupervised access to these sites.
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Range in Radioactivity/Radiation Levels
Measured at Onsite and Offsite Air Sampling Stations

Average Gross Alpha Average Gross Beta Total Gamma Exposure Rate
x 105 uGi/mL x 105 uGi/mL mR/yr

Offsite Onsite Offsite Onsite Offsite Onsite

(CEMP) (BN) (CEMP) (BN) (CEMP)@ (BN)®
Highest 3.2 6.40 27.4 20.77 181 959
Average (Boulder City) (U3ah/at) (Boulder City)  (Guard Station — (Milford, Utah) (Schooner)
Value 510)
Lowest 1.1 2.73 19.6 17.11 69 63
Average (Nyala Ranch) (Gate 20-2P)  (Nyala Ranch) (Gate 20-2P) (Pahrump) (Entrance Gate)
Value

(a) based on PIC detectors; (b) based on TLDs

Several man-made radionuclides were measured in air samples at levels above their MDCs in 2003: 24 Am, 137Cs, 3H
(trittum), 238Pu, and 29+240Pu. They were all attributed to the resuspension of contamination in surface soils from
legacy sites and to the evaporation and transpiration of trititum from the soil, plants, and containment ponds at legacy
sites. The highest levels of 2! Am and '3Cs were detected at Bunker 9-300, a vacant building located within an area of
known soil contamination from past nuclear tests. The highest levels of tritium were detected at Schooner, site of the
second-largest Plowshare cratering experiment on the NTS where trititum-infused ejecta surrounds the crater. The
highest levels of plutonium isotopes in air were at U-3ah/at, a subsidence crater created by an underground nuclear
test located at the Area 3 Radioactive Waste Management Site (RWMS). U-3ah/at is used for disposal of bulk
low-level radioactive waste. The high plutonium values at the U-3ah/at air sampling station, however ate attributed to
historical testing and not to waste operations, as the sampling station is within 700 m of ground zero for 13
atmospheric nuclear tests conducted between 1952 and 1958.

Uranium isotopes were also detected in air samples collected in areas where depleted uranium ordnance have been
used or tested. However, the samples’ isotopic ratios were what one would expect from naturally-occurring uranium
in soil and not from man-made depleted uranium.

Two of the most commonly-detected man-made radionuclides, tritium and 239+240Pu, continued to show decreasing
trends in concentrations at numerous air sampler sites in 2003. The following figures show the trends in the annual
mean concentrations for these radionuclides at air sampling station BJY in Area 1. Station BJY has been sampled
consistently over the years and is centrally located on the NTS. Each figure shows a horizontal line labeled “CL”
which stands for Clean Air Act National Emission Standards for Hazardous Air Pollutants Concentration Level for
Environmental Compliance. Itis the annual average concentration (different for each radionuclide) which would
result in a dose of 10 mrem/yr, which is the federal dose limit to the public from all radioactive air emissions.

The decrease in tritium air concentrations is a combination of the cessation of testing in 1992 (no additional releases),
radioactive decay (half-life of tritium is 12 years), and its depletion from the soil over the years due to evaporation and
transpiration (uptake and release of water through plants). Note that the scale of each graph is not linear but
logarithmic, and that annual mean tritium concentrations at BJY have dropped over 99 percent from 153 x 106 pCi/L
to just 1.34 x 106 pCi/L over the past two decades, and that the CL for tritium in air was a factor of 10 times the level
measured in the 1980s and is now a factor of 1100 times the level measured in 2003.
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Highest Average Concentrations of Man-Made Radionuclides in Air Samples on the NTS

Highest Average Concentration Level for
Man-Made Concentration Detected  Environmental Compliance (CL) ®
Radionuclide (105 uCi/mL) @ (105 uCi/mL) Sampler Location
Am 0.024 1.9 U-3ah/at
137Cs 0.030 19 Bunker 9-300¢)
3H (tritium) 420,000 1,500,000 Schooner
238Pu 0.0044 2.1 Yucca
239240Py 0.16 2.0 U-3ah/at

(a) Concentration units and format for radionuclides have all been standardized for inclusion in this table for ease of comparisons.
Units may differ from those reported in detailed radionuclide-specific data tables of this report.

(b) Limits established by the Clean Air Act National Emission Standards for Hazardous Air Pollutants (NESHAP)

(c) Bunker 9-300 was the only air sampling station where 137Cs was detected
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CL

100.00 |
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Trend in Tritium Air Concentrations at BJY Air Sampling Station
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The gradual decrease in plutonium concentrations in air over time is attributed to its initial wind-borne dispersal on
resuspended soil particles and its subsequent weathering into the ground where it is bound to less mobile particles.
The annual mean 239+240Pu air concentrations at BJY have dropped over 81 percent from 411 x 10-18 uCi/mL to under
78.21 x 10-18 uCi/L over the past two decades. The CL for 239+240Pu in air was a factor of 4.9 times the level measured
in the 1970s and is now a factor of 26 times the level measured in 2003.
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Trend in 2°*2Plutonium Air Concentrations at BJY Air Sampling Station

Offsite Radiological Monitoring of Groundwater

The DRI, through the CEMP, is tasked by NNSA /NSO to provide independent verification of the tritium activity
within some of the offsite groundwater wells, municipal water supply systems, and springs used for water supplies in
areas surrounding the NTS. Samples collected by DRI provide a comparison to the results obtained by BN during
their annual monitoring of on- and offsite wells and springs. In 2003, the CEMP offsite water sampling locations
included 17 wells, three water supply systems, and four springs located in selected towns and communities within 240
mi from the NTS. In 2003, BN conducted radiological monitoring of 21 offsite wells and six offsite springs. The 21
wells included private domestic and local community wells and seven NNSA /NSO wells drilled for hydrogeologic
investigations including groundwater flow modeling. All of the BN-sampled wells and springs are in Nevada within
18.6 mi (30 km) from the western and southern borders of the NTS. Only one site, the Beatty Water and Sanitation
well, is sampled by both BN and CEMP. The combined efforts of CEMP oversight monitoring and BN
compliance-driven monitoring (necessary to verify compliance with radiation protection regulations) provide an
extensive network of 37 wells, three water supply systems, and ten springs around the NTS which are each sampled
annually for the presence of radionuclides which could be linked to NTS operations.
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Tritium is the sole radionuclide for which CEMP water sample analyses are run. Tritium is also the analyte of primary
interest for the BN sampling program. Tritium is the radionuclide created in the greatest quantities in underground
nuclear tests and is widely believed to be the most mobile. Many of the other radioactive elements generated from
subsurface testing have very short half lives, sorb strongly onto the solid phase, or are bound into what is termed
“melt glass” and are not available for groundwater transport in the near term. The EPA has established the Maximum
Concentration Limit (MCL) of tritium in drinking water to be 20,000 pCi/L. To be able to detect the smallest
possible amounts of tritium in offsite water supplies, “enriched” tritium analyses were run on all CEMP and BN water
samples. For the 2003 CEMP water samples, the MDC for trititum using this enrichment process was 21 pCi/L. The
MDOC for enriched trittum analyses of the BN water samples was also reported by their analytical laboratory to be
approximately 20 pCi/L for each sample. Without enrichment, the MDC for tritium typically ranges from 200-400
pCi/L.

BN offsite water samples are also analyzed for gross alpha and gross beta activity as a screening technique to
determine if alpha or beta activity at any well or spring are increasing over time, and for any man-made
gamma-emitting radionuclides which would signify contamination from nuclear testing.

In 2003, no tritium was detectable (i.e., measured above the MDC) in any of the CEMP offsite wells or springs.
CEMP results this year, as in past years, continue to verify that no plume of contaminated groundwater has migrated
beyond the NTS boundaries into surrounding water supplies used by the public. Samples from two municipal water
supplies, Boulder City and Henderson, contained tritium at levels barely above detection. The Boulder City water
treatment plant sample contained 35 + 28 pCi/L and the sample collected at Henderson Community College of
Southern Nevada contained 27 £ 20 pCi/L. The uncertainty, or error associated with these measures (the value
shown after the 1) indicate that the true concentrations could be as low as 7 pCi/L for both samples,
indistinguishable from background. Both of these municipal water systems obtain water from Lake Mead which has
documented elevated tritium levels due to residual tritium persisting in the environment that originated from global
atmospheric nuclear testing (DOE, 2003).

Summary of Offsite Radiological Water Monitoring

CEMP BN
No. of Wells or Water Supply Systems/ Springs Monitored 20/4 21/6
Tritium Results (Drinking water MCL = 20,000 pCi/L)
No. of sites where detected 2/0 1/0
Highest measured value (pCi/L) 35+28 29.9+15.3

(Boulder City) (Beatty)

Gamma-Emitting Radionuclide Results
No. of sites where detected --@ 0/0

Gross Alpha Results  (Drinking water MCL = 15 pCi/L)

No. of sites where detected 16 /6
Highest measured value (pCi/L) 24.4+6.32
(ER-OV-02)
Gross Beta Results  (Drinking water “Level of Concern” =50 pCi/L)
No. of sites where detected 21/6
Highest measured value (pCi/L) 22.2+3.80
(PM-3)

(a) - - not analyzed
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Similarly, the results of BN offsite water monitoring verified that there has been no offsite migration of man-made
radionuclides from NTS underground contamination areas. BN detected tritium in only one offsite well: the Beatty
Water and Sanitation well, and no offsite wells contained any man-made gamma-emitting radionuclides. All offsite
well and spring samples contained detectable gross beta activity, and all spring samples and 16 of the 21 well samples
contained detectable gross alpha activity. All gross alpha and beta concentrations in samples from potable water
supply wells offsite were less than the EPA established MCL (for gross alpha) and the EPA established “Level of
Concern” (for gross beta) for drinking water. Gross alpha was found at levels which exceeded drinking water
standards at two offsite monitoring wells, ER-OV-01 and ER-OV-02. These two wells are NNSA /NSO wells drilled
specifically for hydrologic investigations, are not used for drinking water, and are closed to the public. These wells
produce water from a volcanic acquifer that may have relatively high quantities of natural alpha-yielding elements in
the host rock. No man-made gamma-emitting radionuclides and no tritium were detected in these two wells.

The Beatty Water and Sanitation well was sampled in August and trititum was measured at 29.9 +15.3 pCi/L, just
above its sample-specific MDC of 23.9 pCi/L. CEMP sampled the same well in June and measured tritium at 0 £ 18
pCi/L. In all previous years, no detectable levels of tritium have been measured by BN (or previous M&O
contractors) or by CEMP. Given that: (1) the Beatty well’s tritium concentration is near its MDC, (2) the measure’s
uncertainty is high, (3) no wells which are upgradient from the Beatty well and downgradient from NTS contaminated
groundwater areas had detectable tritium or other man-made radionuclides, (4) the CEMP Beatty well sample was
below its MDC, and (5) results for this well from previous years have been below the MDC for trittum, it is concluded
that no man-made tritium from NTS operations occurs in the Beatty well.

It should be emphasized that enriched trittum analyses allows laboratories to detect tritium at much lower
concentrations with some level of confidence and provides NNSA /NSO hygeodrologists and radioecologists with
very sensitive data to detect tritium migration in groundwater and its transport through the ecosystem. However,
“detectable” tritium at 20 pCi/L is only 0.001 percent of the allowable drinking water standard of 20,000 pCi/L, and
as such, represents negligible risk to public health and the environment.

Onsite Radiological Monitoring of Water

In 2003, BN continued to monitor radioactivity in onsite groundwater and surface waters on the NTS to: (1) ensure
that NTS drinking water is safe, (2) determine if permitted facilities on the NTS are in compliance with permit
discharge limits for radionuclides, (3) estimate radiological dose to onsite wildlife using natural and man-made water
sources, (4) provide data to validate the performance criteria for Area 3 and Area 5 RWMSs established to protect
groundwater from disposed radioactive wastes, and (4) support hydrologic investigations. The onsite monitoring
network is comprised of ten potable water supply wells, 14 monitoring wells (which include three compliance wells
for the Area 5 RWMS and one compliance well for the Area 23 sewage lagoon), one tritiated water containment pond
system, and three sewage lagoons.

The 2003 data continue to indicate that underground nuclear testing has not impacted the N'TS potable water supply
network. All of the water samples from the ten supply wells had non-detectable concentrations of trittum and manl|
made gamma-emitting radionuclides. Gross alpha and gross beta radioactivity was detected in potable water supply
wells represent the presence of naturally-occurring radionuclides.

The 2003 water monitoring results from wells and sewage lagoons indicated that NTS operations and waste
disposal/treatment facilities were petforming as per their performance critetia and according to permit regulations.
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Radiation Dose to the Public by Air Pathways

The maximum radiation dose to a member of the general public from airborne radionuclide emissions at the NTS was
computed in 2003 and was less than 10 mrem/yr. This is the dose limit specified by NESHAP. The total radiation
dose to a member of the general public attributable to NTS operations from all possible pathways (inhalation,
ingestion of water and food) was also computed in 2003 and was less that 100 mrem/yr. This is the dose limit
established by DOE Order 5400.5 Radiation Protection of the Public and the Environment. This section summarizes how
dose via all possible pathways was estimated and presents the 2003 dose estimates.

Man-made radionuclides from past nuclear testing have not been detected in offsite groundwater in the past or during
2003. The only pathways, therefore, by which the offsite public could receive a radiation dose from NTS operations
are the air transport and ingestion pathways.

The radiation dose to the general public by just the air transport pathway was estimated using the air sampling results
from six onsite EPA-approved “critical receptor” sampling stations which represented the offsite general public.
Among these six stations, the Schooner air station in the far northwest corner of the NTS experienced the highest
concentrations of radioactive air emissions. If an individual resided at this station, they would experience a dose from
air emissions of 2.9 mrem/yr. This dose is less than the limit of 10 mrem/yr. Dose, via the air transport pathway, at
offsite populated locations 20-80 km from the Schooner station would be even lower due to wind dispersion.

The radiation dose to the general public from inhalation and ingestion of airborne radioactive contaminants was also
estimated using the 2003 air sampling results and air transport models. Estimates of radionuclide emissions from: (1)
NTS facilities, (2) the resuspension of legacy deposits of radionuclides in N'TS soil, (3) the transpiration and
evaporation of tritium at sites of past nuclear tests, and (4) the evaporation of trittum from ponds used during 2003 to
contain trititum-contaminated groundwater, were all used to compute total air emissions from source locations on the
NTS. The table below lists the location names of N'TS air emission sources and their 2003 emission estimates. With
the use of NTS meteorological data, the emission estimates, and CAP88-PC software, the radiation dose (expressed as
the committed effective dose equivalent [CEDE]) to the maximally exposed individual (MEI) offsite was calculated to
be 0.10 mrem/yr at Cactus Springs, Nevada. This dose is consistent with those calculated for past yeats.

Estimated 2003 Annual Air Emissions from NTS Sources

Source Radionuclide Quantity (Ci)@
Area 6 Building CP-50 3sH 0.00019
Area 12 E Tunnel Ponds sSH 13
Well RNM#2S sH 36
Well U-4u PS #2A sH 0.73
Well U-19q PS #1D sSH 0.47
Well U-20n PS #1DDH sSH 4.2
Area 5 RWMS sSH 5.9
Area 10 Sedan sSH 64
Area 20 Schooner SH 190
Total for all 3H Sources 3H 314
Total for Grouped NTS Areas 41Am 0.047
Total for Grouped NTS Areas 239+240Py 0.29

(a) Multiply Ci by 37 to obtain GBq
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Radiation Dose to the Public by Air and Wildlife Pathways

The potential radiation dose to the general public by the ingestion pathway was estimated based on radionuclide tissue
concentrations in game animals sampled in 2003 on the N'TS. Tissues from three mourning doves collected near
containment ponds containing tritiated water (e.g., E Tunnel Ponds), one cottontail rabbit collected at the Palanquin
Plowshare test location, and two pronghorn antelopes that were hit by a car in southern Frenchman Flat were
analyzed for the presence of radionuclides. The doves were meant to represent a worst-case scenario of the most
contaminated NTS game animal. As expected in the doves, elevated levels of trititum (as high as 10,800,000 pCi/L in
the water fraction of the breast meat), as well as low but detectable levels of 137Cs (0.54 pCi/g dry weight), 24/ Am
(0.0079 pCi/g dry weight), and 239+240Pu (0.012 pCi/g dry weight) were measured. Detectable levels of St (average of
0.19 pCi/g dry weight) were found in the muscle tissue of one of the two antelopes. No man-made radionuclides
were detected in the rabbit muscle tissue. To calculate human dose from ingestion of theses game species, it was
assumed that over one year a hunter would consume the breast meat from 20 doves of similar weight and 10 kg

(22 1b) of meat from one antelope. The resultant potential dose from consuming mourning doves and pronghorn
antelope was estimated to be 0.36 mrem/yr (0.0036 mSv/yr).

The hypothetical MEI was also assumed to be a hunter who harvested NTS game animals and received the additional
radiation dose of 0.36 mrem/yr. The resultant radiation dose to the MEI from airborne emissions and from ingestion
of game animals was 0.46 mrem/yr (0.0046 mSv/yt). This dose is a very small fraction (0.13 percent) of the total
radiation dose from naturally-occurring sources. DOE Order 5400.5, “Radiation Protection of the Public and the
Environment” requires that a collective population dose also be estimated annually. The collective population dose
within 80 km (50 mi) of the emission sources was estimated to be 0.45 person-rem/yr (0.0045 person-Sv/yr).
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Estimated Radiological Dose to the General Public from the NTS in 2003

Dose to Maximally  Percent of DOE Estimated Collective
Exposed Individual 100-mrem/yr Population Dose®
Pathway (mrem/yr) (mSv/yr) Limit (person-rem/yr) (person-Sv/yr)
Air 0.10 0.0010 0.10 0.45@ 0.0045
Water 0 0 0 0 0
Wildlife 0.36 0.0036 0.36 U U
All Pathways 0.46 0.0046 0.46 0.45 0.0045

(a) Sum of radiation doses from all emission sources at each populated location within 80 km of emission
sources multiplied by the population at each location, and then summed over all locations.

(b) Unable to make this estimate due to a lack of data on number of game animals harvested near the NTS
by hunters in 2003.

Comparison of Radiation Dose to MEI and the
Natural Radiation Background (Percent)

/ 0.13 Dose from Cosmic and Terrestrial
Radiation Measured by PIC at
Indian Springs. 125 mrem/yr

Dose from Natural Radionuclides
in Body. 40 mrem/yr

L

Dose from Inhalation of
Natural Radon. 200 mrem/yr

[]

Dose from Calculated NTS
Emissions & Consumption of
Wildlife. 0.46 mrem/yr
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Non-Radiological Onsite Air Emissions

There were no discharges of non-radiological hazardous materials to offsite areas in 2003. 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 which release either criteria air
pollutants, hazardous air pollutants, or toxic and hazardous chemicals. Air emissions sources common to the NTS
include particulates from construction, aggregate production, surface disturbances, fugitive dust from unpaved roads,
fuel burning equipment, open burning, fuel storage facilities, and chemical release tests conducted at the HSC on
Frenchman Flat playa in Area 5.

An estimated 12.9 metric tons (14.3 tons) of criteria air pollutants were released on the N'TS in 2003. The majority of
these were nitrogen oxides from fuel burned by diesel-fired generators. No emission limits for criteria air pollutants
were exceeded. Asbestos is the only non-radiological hazardous air pollutant of regulatory concern on the NTS.
Building renovation or demolition projects may release asbestos. In 2003, asbestos-containing materials from an old
steam plant and theatre in Mercury were removed, and the EPA was notified because the amounts removed exceeded
EPA’s notification threshold of 260 linear feet or 160 square feet. There were no formal state inspections of NTS
equipment regulated by the state air quality permit.

There were four tests consisting of 17 releases of hazardous chemicals at the HSC in 2003. As per the requirements
of the NTS air quality operating permit for the HSC, 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. Based on the low
level of risk each test posed to the environment and biota, no test-specific ecological monitoring was performed.

Onsite Non-Radiological Discharges into Water

As there are no liquid discharges to navigable waters, offsite surface water drainage systems, or publicly owned
treatment works, no Clean Water Act National Pollution Discharge Elimination System (NPDES) permits were
required for N'TS operations.

Under the conditions of the state of Nevada operating permits, liquid discharges to onsite sewage lagoons are tested
quartetly for biochemical oxygen demand, pH, and total suspended solids. Annually, sewage lagoon pond waters are
sampled for a suite of toxic chemicals. In 2003, quarterly analysis of sewage influent waters at the Area 6, Area 12,
and Area 23 sewage facilities and annual analysis of sewage pond waters at the Area 6 and Area 23 facilities showed
that all water measurements were within permit limits. No detectable levels of toxic chemicals except for arsenic,
barium, chromium, and silver, were measured in sewage pond waters, and these contaminants were detected at levels
that were only 0.01 - 0.2 percent of the permit limits. The state conducted an annual inspection of sewage lagoon
systems in February 2003. A malfunctioning flow meter was discovered at the Area 6 Yucca Lake sewage lagoon and
corrective actions were completed and approved by the state in July 2003.

Accidental or Unplanned Environmental Releases or Occurrences

Five environmental occurrences which involved un-permitted discharges into sewage lagoons, spills of fluids onto
soil, and the mishandling of potentially-contaminated soil occurred in 2003 and are listed and described below. The
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direct, contributing, and root causes of these occurrences were determined and were described within occurrence
reports. All materials released were cleaned up, corrective actions (e.g., improving work procedure documents) were
taken to prevent reoccurrence, and no significant impact to the environment, biota, or the public occurred as a result
of these releases.

Un-permitted Discharge of Non — hazardous Synthetic Oil into Area 12 Sewage Lagoons

Blowdown fluid from an Underground Test Area (UGTA) drilling project accumulation tank was mistakenly
discharged into dry basins of the Area 12 sewage lagoon system. This incident resulted in the release of
approximately 5 gallons (gal) (18.9 liters [L]) of oil.

Diesel Fuel Discharge into Mercury Sewage Lagoon

Approximately 10 to 15 gal (37.9 to 57.9 L) of diesel fuel was discharged into the Area 23 Mercury sewage lagoon
system when it leaked from a boiler’s fuel system in a building in Mercury and entered the boiler room floor drain.

Hydraulic Fluid Spill Onto Soil in Area 5 Waste Disposal Cell

A water truck operating in the bottom of the disposal cell experienced a hydraulic hose failure resulting in the
release of 23 gal (87.1 L) of hydraulic fluid. The amount of soil affected was about 10 cubic yards (7.6 cubic
meters).

Unauthorized Excavation of Potentially — Contaminated Soil Located at the Central Nevada Test Area
(CNTA) UC-4 Mud Pit C Cover (Cotrective Action Unit 417)

While performing erosion repairs to CAU 417 located at the CNTA UC-4 Mud Pit C cover, a front-end loader
operator removed soil from within the posted use restriction boundaries of UC-4 Mud Pit B. Soil at depths
greater than 1.2 meters (4 feet) below the surface is contaminated with diesel-based drilling mud. The state of
Nevada Division of Environmental Protection determined that the unauthorized excavation and subsequent
placement of potentially-contaminated soil represents a non-conformance with the approved Corrective Action
Decision Document and Closure Report for CAU 417, CNTA Surface, and a potential non-compliance with both
the FFACO and Nevada Administrative Code.

Heating Oil Spill Onto Soil in Area 12

During excavation of the dirt from an underground heating oil tank to retrofit spill and overfill protection, an
historic heating oil spill was discovered. Approximately 6 cubic yards (4.6 cubic meters) of soil were impacted.

The NTS Environmental Management System

The NNSA /NSO contract with BN, as the M&O contractor for the NTS, requires that an Integrated Safety
Management System (ISMS) be implemented. The term safety is used synonymously with exvironment, safety and health
throughout BN’s ISMS implementation policies to encompass protection of the public, the workers, and the
environment. In 2000, President Clinton issued Executive Order (EO) 13148, “Greening of the Government
Through Leadership in Environmental Management”. This EO requires all federal agencies to adopt an
environmental management system (EMS). An EMS is a continuing cycle of planning, implementing, evaluating, and
improving processes and actions undertaken to achieve environmental goals.

EO 13148 applies to most of the NNSA as well as to DOE and NNSA contractors. DOE requires contractors who
operate DOE sites to develop an EMS and expects full integration of their EMS into their ISMS by December 2005.
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In 2003, DOE adopted a set of interim milestones to assist their facilities in tracking their progress towards meeting
this deadline.

The first fiscal year (FY) 2003 milestone was to issue a site EMS policy statement. BN satisfied this milestone in 2000
through issuance of a company-level document, PD-0442.001, titled “Environmental Management System
Description” which was modeled after the voluntary industry standard established by the International Organization
for Standards, ISO 14001, titled “Environmental Management Systems”. The document takes each of the seventeen
required elements in the ISO standard and describes how they are implemented within BN. An important approach
taken is that the EMS is the environmental component of the BN ISMS already in place, and not a new requirement for
programs. Many of the required processes within a good EMS were previously in place to satisfy the BN ISMS. The
BN EMS is a systematic, integrated management approach used to ensure compliance with all applicable
environmental legislation and regulations. The company document describes commitments and methods used to
integrate environmental management requirements into work planning and execution. BN also has an Environmental
Protection Policy that addresses the key areas of an EMS.

The second FY 2003 milestone was to implement EMS training for personnel establishing the system. BN satisfied
this milestone by sending its EMS Coordinator to several EMS training classes and workshops in 2001, 2002, and
2003.

The third FY 2003 milestone was to identify significant environmental aspects. An environmental aspect is an action
that has potential environmental harm, such as the generation of hazardous waste or a hazardous material release to
the air. BN has identified significant environmental aspects and various potential mitigating actions for each. A BN
procedure for identifying environment, safety, and health (ES&H) hazards prior to start of work is being updated to
include these significant environmental aspects.

During 2003, DOE finalized DOE Order 450.1, “Environmental Protection Program”. This new Order adds a few
programs or processes not previously considered to be part of the BN EMS, but which were being accomplished
within BN. Work began in 2003 on the following items to continue improvement of the EMS: (1) gap analysis to
identify programs that need to be added to the EMS, (2) ways to upgrade the pollution prevention (P2) program when
DOE funding for P2 has been drastically cut, and (3) strengthening the affirmative procurement program.

Significant Environmental Accomplishments

The following summary of activities represents the most significant environmental accomplishments for 2003. They
were performed either as program tasks related to a primary mission of the NTS (e.g., environmental restoration), or
as tasks that have been integrated into program mission work processes through implementation of ISMS and the BN
EMS discussed above. These environmental accomplishments represent efforts on the part of NNSA/NSO and BN,
as the M&O contractor, to remain compliant with environmental regulations, ensure public health and safety,
promote environmental awareness among employees, improve the cost-effectiveness of environmental monitoring,
foster stakeholder involvement and public oversight, and pursue sound stewardship of N'TS natural resources.

Environmental Restoration — The cleanup of historical sites contaminated by past DOE operations on and off the
NTS and the hydogeological investigations supporting characterization of underground nuclear contamination areas
are the most significant environmental work performed by NNSA/NSO each year. Under the FFACO, the DOE,
DoD, and the state of Nevada Division of Environmental Protection (NDEP) identify a work scope and milestone
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schedule for the cleanup and safe closer of the above-ground sites (Corrective Action Sites) and for field
investigations and model development necessary to characterize the underground sites. The underground sites are
referred to as Underground Test Area Project Corrective Action Units (UGTA CAUs). In 2003, a total of 81
Cortrective Action Sites (CASs) were safely closed. These closures cither involved the removal of hazardous or
radioactive wastes or were “closures-in-place”. For each CAS, NDEP must concur with the site evaluations;
corrective action plans; the techniques applied for characterization and clean-up, if necessary or feasible; and any post_|
closure monitoring plan. NDEP concurred with all 81 CAS closures conducted in 2003. Extensive progress was
made towards the development of hydrologic models of groundwater flow and radionuclide transport from the
primary UGTA CAUs into the groundwater of public lands outside the boundaries of the NTS. In 2003, this
involved well development, aquifer testing, groundwater characterization sampling, and the completion of several
technical data documentation packages and modeling approach/strategy documents.

Radiological Compliance Monitoring — In 2003, BN Environmental Technical Services (ETS) conducted an
extensive review of the Routine Radiological Environmental Monitoring Plan (RREMP). The RREMP was originally
developed in 1998 to address compliance with DOE Otrders 5400.1, 5400.5, and other drivers requiring routine
radiological effluent monitoring and environmental surveillance on the NTS. Implementation of the RREMP ensures
environmental radiological compliance for all NNSA/NSO program activities conducted on and off the NTS, as
identified in the 1996 final NTS Environmental Impact Statement and Record of Decision (DOE, 1996). NDEP
participated in the 2003 RREMP review and provided input and concurrence on any changes in monitoring design
and methods. NDEP’s involvement was critical to assure the NNSA /NSO that the state’s concerns and stakeholder
concerns were addressed. The RREMP was republished in June 2003.

Radiological Oversight Monitoring — The DRI continued work on communication upgrades for the CEMP offsite
air surveillance network which is the network of air sampling stations used to monitor gross alpha, gross beta, and
gamma radiation exposures in selected Nevada and Utah communities surrounding the NTS. The upgrades, when
completed, will allow direct Internet connections with air monitoring station data on a nearly real-time basis. Such
capabilities would be useful for oversight monitoring of accidental releases from underground nuclear testing, if such
testing were resumed as directed by the President. DRI also installed two new air monitoring stations, one in Warm
Springs capable of detecting higher elevation plumes of airborne releases, and one in Ely, another community
potentially downwind of NTS radiological releases.

Pollution Prevention/Waste Minimization — In 2003, NNSA /NSO continued to pursue work processes that
reduced the volume and toxicity of wastes generated during all operations on the NTS.

Volume of Wastes Reduced Through Pollution Prevention Activities

Calendar Radioactive Waste Hazardous Waste Solid Waste Reduced
Year Reduced (m?) Reduced (mtons) (mtons)
2003 40.0 207.3 1,547.2
2002 63.2 177.2 904.2
2001 79.6 123.5 799.0

Waste Management — The Radioactive Waste Management Complex was reclassified as a Category 1I Nuclear
Facility and as such became subject to more stringent operational controls to ensure the safety of NTS workers and
the public. Over 200 NTS workers across the complex who may have access to the RWMS received nuclear facilities
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general employee training. A total of seven new BN company directives, two new policies, and 75 operating
procedures were revised or created to integrate new or expanded environmental controls. Evaluations of all other
company documents were initiated for activities which could impact nuclear facility operations, maintenance, or
nuclear program elements.

Ecological Monitoring — A tortoise habitat revegetation plan was prepared and sent to the U.S. Fish and Wildlife
Service for their approval. The desert tortoise is the only species that resides on the NTS which is protected under
the Endangered Species Act (ESA). Itis listed as a threatened species. Approval and implementation of the plan,
whenever feasible, would redirect mitigation fees for the loss of tortoise habitat ($648/acre) into supporting the cost
of restoring N'TS tortoise habitat. Without an approved revegetation plan, NNSA/NSO must deposit the fee into a
general tortoise recovery fund that does not directly benefit NTS tortoise populations. Future implementation of this
plan will satisfy ESA compliance stipulations and also further the goals of Executive Orders and DOE Orders related
to the control of invasive species, wildland fires, and soil erosion.

Historical Preservation/Cultural Resources Protection — A survey of all historic nuclear testing structures on
Yucca Lake was completed by DRI archeologists in 2003. The survey resulted in the establishment of the Yucca Lake
Historic District which brings attention to aspects of the history of above-ground nuclear testing that had gone largely
unnoticed. A total of 15 structures on Yucca Lake were determined eligible to the National Register of Historic
Places.

Environmental Reporting — BN ETS began work in October 2003 towards the redesign of the NTS Annual Site
Environmental Report. This was done in response to a self-assessment of ETS data reporting processes conducted in
2003 to ensure compliance with DOE Order 231.1, “Environment, Safety and Health Reporting” and with DOE
Headquarters’ supplemental guidance to this Order. This NTS Environmental Report 2003 incorporates many of the
organization and content changes identified for improvement.
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Compliance Summary

1.0 Compliance Summary

Environmental regulations pertinent to operations on the Nevada Test Site (NTS) are described in this Compliance
Summary. They include federal laws, state laws, state permit requirements, Executive Orders (EOs), DOE Orders,
and state agreements. They dictate how the U.S. Department of Energy, National Nuclear Security Administration
Nevada Site Office (NNSA/NSO) conducts operations on and off the N'TS to ensure the protection of the
environment and the public. The regulations are grouped by topic and described in terms of their application to NTS
operations.

A compliance status table is presented for each topical group of regulations. For ease of review, all the compliance
status tables are presented together at the end of this section. Each table lists those measures or actions which are
tracked or performed annually to ensure compliance with a regulation. A description of the field monitoring efforts,
actions, and results which support the data in each table can be found in subsequent sections of this document, as
noted in the “Reference Section” column of each table.

Non-compliance incidents or compliance issues, if any, are included in the topical subsections along with a listing of
compliance reports generated during the reporting year. The last table presented in this section is a list of all 2003
NTS environmental permits.

1.1 Air Quality

1.1.1 Applicable Regulations

Clean Air Act (CAA), National Emission Standards for Hazardous Air Pollutants (NESHAP) — Under Title
IIT of the CAA, NESHARP was established to control those pollutants that might reasonably be anticipated to result in
cither an increase in mortality or an increase in serious irreversible or incapacitating but reversible illness.
Industry-wide national emissions standards were developed for 22 of the 189 designated hazardous air pollutants
(HAPs). Radionuclides and asbestos were among the 22 HAPs for which standards were established. These
standards are promulgated through Title 40 of the Code of Federal Regulations, Part 61, in Subparts H and M,
respectively. Under Subpart H, NESHAP establishes a radiation dose limit for individuals of the general public.
Subpart M addresses protection of the public from asbestos. Both subparts define the methods to use in determining
compliance, recordkeeping, reporting, and in determining whether federal approval is required prior to the
construction of new facilities or the modification of an existing facility. NESHAP compliance activities at the NTS
are limited to radionuclide monitoring and reporting and notification of asbestos abatement.

CAA, National Ambient Air Quality Standards (NAAQS) — Title I of the CAA established the NAAQS to limit
levels of pollutants in the air for six “criteria” pollutants: sulfur dioxide, nitrogen oxides, carbon monoxide, ozone,
lead, and particulate matter. Title V of the CAA authorizes the states to implement permit programs in order to
regulate emissions of the criteria pollutants. At the NTS there is one main permit that regulates operations and
emissions from aggregate-producing facilities, fuel-burning equipment, and fuel storage. Other permits regulating
emissions from NTS project-specific activities include the Tactical Demilitarization Development Project (TaDD) and
the Hazardous Materials Spill Center (HSC). Nevada air quality permits specify emission limits for these criteria
pollutants that are based on published emissions values for other similar industries and on operational data specific to
the NTS. Quantities of NAAQS emissions from operations at the NTS are calculated and submitted each year to the
state of Nevada. Nevada air quality permits also specify recordkeeping and reporting requirements, visible emissions
(opacity) limits for equipment/facilities, opacity field monitoring requitements, and certification requirements for
personnel conducting opacity monitoring. The permits also grant the state access to the NTS to conduct inspections
of permitted facilities.

State of Nevada regulations prohibit the open burning of combustible refuse and other materials unless specifically
exempted (Nevada Administrative Code 445B.122). Some of the exemptions include weed abatement, elimination of
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hazards, and personnel training. An Open Burn Variance form must be submitted to and approved by the State
before an open burn can take place. At the NTS, Open Burn Variances are routinely obtained for fire extinguisher
training and various emergency-management exercises.

CAA, New Source Performance Standards (INSPS) — The NSPS were established by Title I of the CAA to set
minimum nationwide emission limitations of regulated air pollutants (HAPs and criteria pollutants mentioned above)
and for various industrial categories of facilities. The state of Nevada has adopted the NSPS and regulates emissions
from subject facilities through state law (NRS 445B as codified in NAC 445B). At the NTS, some of the screens and
conveyor belts that were manufactured after August 1981 are subject to NSPS under the category of Nonmetallic
Mineral Processing Plants. The NSPS imposes more stringent standards, including a reduced allowance of visible
emissions or opacity. NSPS compliance activities on the N'TS are reported to the state of Nevada.

CAA, Stratospheric Ozone Protection — Title VI (Section 608) of the CAA establishes production limits and a
schedule for the phase-out of ozone-depleting substances (ODS). ODS are defined as those substances that are
known or could reasonably be anticipated to cause or contribute to stratospheric ozone depletion. Under Section 608,
the U.S. Environmental Protection Agency (EPA) has established regulations through 40 CFR Part 82 that include:
maximizing recycling of ozone-depleting compounds during servicing and disposal of air conditioning and
refrigeration equipment; establishing requirements for recycling and recovery equipment, technicians and reclaimers;
requiring the repair of substantial leaks in certain air conditioning and refrigeration equipment; and establishing safe
disposal requirements. While there are no reporting requirements for ODS, recordkeeping is required that documents
the usage of ODS and technician certification. Under Section 608, the EPA may conduct random inspections to
determine compliance.

At the NTS, refrigerants containing ODS are mainly used in air conditioning units in vehicles and in buildings,
refrigerators, water fountains, vending machines, and laboratory equipment. Halon 1211 and 1301, now classified as
ODS, have been used in the past in fire extinguishers. Self-assessments are conducted periodically to document
adherence to Title VI of the CAA.

Other NTS Air Quality Permit Requirements — Under Title V, Part 70 of the CAA amendments, all owners or
operators of Part 70 sources must pay annual fees to the state. Any source which has the potential to emit 45.4
metric tons (mtons) (50 tons) or more of any regulated air pollutant, except carbon monoxide, must pay an annual fee
of $3,000. Any source that has the potential to emit less than 22.7 mtons (25 tons) per year must pay an annual fee of
$250. NTS operations are subject to these fees. In addition to permit fees, NNSA /NSO must allow the state of
Nevada Bureau of Air Pollution Control to conduct inspections of NTS facilities and operations that are regulated by
state air quality permits.

1.1.2 Compliance Status
See Table 1-1 for a summary of how NTS complied with air quality regulations in 2003.

1.1.3 Compliance Issues

The NTS Class 11 Air Quality Operating Permit (AP9711-0549) that regulates operations and emissions generated by
aggregate-producing facilities, fuel-burning equipment, and fuel storage tanks, expired in February 2002. An
application to renew the permit was submitted prior to the expiration date, but as of yet the renewed permit has not
been issued. The delay in issuing the permit is due to a number of factors, including: a decision by the state to
combine all NTS air permits into a single permit, permitting facilities that were not previously permitted, and issues
pertaining to the opacity limit and more stringent reporting requirements for the HSC.

During CY 2003 and early CY 2004, meetings were held with the state to reach an agreement on some of the terms of
the permit. Itis anticipated that the renewed NTS air permit will be issued in CY 2004.
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1.1.4 Compliance Reports
The following reports were generated for N'TS operations in 2003 in compliance with air quality regulations:

e  National Ewmissions Standards for Hazardous Pollutants, Calendar Year 2003 (submitted to EPA Region IX)
o Annual Asbestos Abatement Notification Form (submitted to EPA Region IX)

o Calendar Year 2003 Actual Production/ Emissions Reporting Form (submitted to the Nevada Division of Environmental
Protection)

e HSC Pre-test and Post-test Reports (submitted to the Nevada Division of Environmental Protection)
1.2 Water Quality and Protection

1.2.1 Applicable Regulations

Clean Water Act (CWA) — The CWA establishes the basic structure for regulating discharges of pollutants into the
waters of the U.S. It gives the EPA the authority to implement pollution control programs such as setting wastewater
standards for industry. The CWA also sets water quality standards for all contaminants in surface waters. At the
NTS, applicable CWA regulations are followed through compliance with permits issued by the Nevada Division of
Environmental Protection (NDEP) and the Nevada State Health Division, Bureau of Health Protection Services
(BHPS) for wastewater discharges and disposal of wastewater from facilities.

NTS operations which may be affected by the CWA involve the disturbance of drainage patterns into “waters of the
U.S.” and disturbance to naturally-occurring wetlands from construction activities or other site operations. There are
two intermittently wet lakes or playas (Yucca Lake and Frenchman Lake) which are potential “waters of the U.S.,”
which may fall under the jurisdiction of the U.S. Army Corps of Engineers (USACE) and the Section 404 permit
regulations of the CWA. NNSA/NSO has obtained a determination from the USACE that NTS playas and
ephemeral washes are only “potential” waters of the U.S.; however, NDEP has not endorsed this determination.
NDEP has indicated that these potential areas will be regulated as “waters of the State.” No determination has been
obtained yet from the USACE regarding the status of the vegetated wetlands, but they are protected and managed on
the NTS by NNSA/NSO as unique, valuable wildlife habitats (see Section 1.9).

Safe Drinking Water Act (SDWA) — Established to protect the quality of drinking water in the U.S., this law focuses
on all waters actually or potentially designed for drinking use, whether from above ground or underground sources. It
authorizes the EPA to establish safe standards of purity and requires all owners or operators of public water systems
to comply with primary (health-related) standards. State governments, which assume this power from the EPA, also
set Secondary Standards, which are related to taste, odor, and visual aspects of drinking water. Nevada state law
pertaining to public water systems (NAC 445A) ensures that such water systems meet the EPA water quality
standards specified under the SDWA.

Nevada Administrative Code (INAC) 445A: Water Controls (Public Water Systems) — Enforces the SDWA
requirements. This Nevada regulation sets standards for permitting, design, construction, operation, maintenance,
certification of operators, and water quality of public water systems (PWS). The NTS has three PWS that are
monitored to ensure they meet water quality standards, and that they follow the other applicable requirements in the
regulation. The BHPS regulates the three NTS PWS through the issuance of permits. Although the SDWA sets
drinking water standards for radionuclides, the state of Nevada does not require radionuclide monitoring of drinking
water on the N'TS because the NTS does not have a “community water system” (a PWS having at least 15 service
connections and used by year-round residents). However, all potable water supply wells are monitored on the NTS
for radionuclides in compliance with DOE Order 5400.5 Radiation Protection of the Public and the Environment (see
Section 1.3).
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NAC 444 and 445A: Water Controls (Water Pollution Control) — Regulates the collection, treatment, and disposal
of wastewater and sewage at the NTS. The requirements of this state regulation are issued in permits for sewage
lagoons, septic tanks, and septic hauler contractors and pumpers. In 2003, NNSA/NSO held a general permit
covering three active sewage lagoon systems and eight inactive sewage lagoon systems, seven active systems, four
septic tank pumpers, one septic tanker, and one septic pumper contractor (see Table 1-12 for list of all 2003 N'TS
permits). NDEP regulates the permits for active and inactive N'TS sewage lagoons. Water quality and toxicity of the
active sewage lagoons are monitored quarterly and annually, respectively, to meet permit requirements. In 2003, all 16
septic systems on the NTS processed less than 5,000 gallons/day (18,927 liters/day), therefore they are not regulated
by NDEP. The BHPS regulates the NTS septic systems as commercial individual systems which treat domestic
sewage only in quantities less than 5,000 gallons/day. The BHPS does not require collection or analysis of sewage
samples from these septic systems.

NAC 534: Nevada Division of Water Resources Regulations for Water Well and Related Drilling — Regulates
the drilling and construction of new wells and the reworking of existing wells in order to prevent the waste of
underground waters and their pollution or contamination. Two site operations that are affected by this state
regulation are the Underground Test Area (UGTA) Project and the Borehole Management Project. New water wells
are drilled for ongoing UGTA investigations of site-specific hydrogeologic characteristics, underground source terms,
and contaminant movement through groundwater. Over 1,100 existing boreholes on the NTS are being plugged
according to these regulations, under the Borehole Management Project.

1.2.2 Compliance Status

See Table 1-2 for a summary of how NTS complied with water quality and protection regulations in 2003.

1.2.3 Out-of-Compliance Incidents

Water Pollution Control General Permit GNEV93001 — On January 21, 2003, approximately 1,700 gallons

(6,435 liters) of condensate blowdown (oil/water mixture) was pumped from a drilling site tank and inadvertently
disposed in a lined secondary lagoon in Area 12 that is used as a drying bed for portable toilet waste containing
propylene glycol (anti-freeze). Also, on February 18, 2003, approximately 15 gallons (56.8 liters) of diesel fuel was
released to a floor drain in the boiler room of Building 111, Area 23 which subsequently drained into the Area 23
sewage lagoon system. These accidental releases of petroleum products into NTS sewage treatment facilities were
reported to the state as per the requirements of the permit (see Section 1.11). Table 1-11 provides a full description of
these reportable spills. No fines or penalties were incurred by these two un-permitted discharges.

1.24 Compliance Reports
The following reports were generated for NTS operations in 2003 in compliance with water quality regulations:

o Quarterly Monitoring Report for Nevada Test Site Sewage Lagoons was submitted April 3, July 3, and October 3, 2003,
and January 4, 2004 to NDEP (in compliance with permit #GNEV93001).

e Results of water quality analyses for PWSs were sent to the state throughout the year as they were obtained from
the laboratory.

1.3 Radiation Protection

1.3.1 Applicable Regulations

Clean Air Act (CAA), 40 CFR 61 Subpart H, National Emission Standards for Hazardous Air Pollutants
(NESHAP) — NESHAP establishes radiation dose limit of 10 mrem/yr (0.1 mSv/yt) to individuals in the general
public from just the air pathway. Sources of radioactive emissions on the NTS include: evaporation of tritiated water
(HTO) from containment ponds; diffusion of HTO vapor from the soil (at Area 5 Radioactive Waste Management
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Complex, Sedan crater, and Schooner crater); tritium gas released during experiment test calibrations at Building
CP-50 in Area 6; and re-suspension of plutonium and americium from contaminated soil at nuclear device safety test
and atmospheric test locations. NTS compliance in 2003 with NESHAP for radiological air emissions is summarized
in Table 1-1 and Table 1-3.

Safe Drinking Water Act (SDWA) — The National Primary Drinking Water Regulations (40 CEFR 141), promulgated
by the SDWA (Federal Register, Vol. 65, No. 236, December 7, 2000), requires that the maximum contaminate level
goal for any radionuclide be zero. But, when this is not possible (e.g., in groundwater containing naturally-occurring
radionuclides), the SDWA specifies that the concentration of one or more radionuclides should not result in a whole
body or otgan dose greater than 4 mrem/yr (0.04 mSv/yr). Soutces of radionuclide contamination in groundwater are
the numerous underground nuclear tests conducted at the NTS which were detonated near or below the water table.

DOE Order 5400.5, “Radiation Protection of the Public and the Environment” — Protection of the public and
the environment is further mandated by this Order and by flow-down procedural standards established to help
implement the objectives of the Order. DOE Otrder 5400.5 establishes requirements for: (1) measuring radioactivity
in the environment, (2) applying the ALARA process (As Low As Reasonably Achievable) to all operations, (3) using
mathematical models for estimating radiation doses, (4) releasing property having residual radioactive material, and
(5) maintaining records demonstrating compliance with the requirements. DOE Order 5400.5 specifies a radiation
dose limit of 100 mrem/yr (1 mSv/yt) to individuals in the general public from all pathways of exposure combined.
DOE Otder 5400.5 also provides the derived concentration guides (IDCGs) for all radionuclides. The DCGs are the
annual average concentrations of a radionuclide that could deliver a dose of 100 mrem/yr. The DCGs ate provided
as reference values to use in radiological protection programs at DOE facilities.

DOE Standard DOE-STD-1153-2002 — This Standard, titled A Graded Approach for Evalnating Radiation Doses to
Aguatic and Terrestrial Biota DOE, 2002a), provides methods, computer models, and guidance in implementing a
graded approach to evaluating the radiation doses to populations of aquatic animals, terrestrial plants, and terrestrial
animals residing on DOE facilities. A dose limit of 1 rad/d (10 mGy/d) for terrestrial plants and aquatic animals, and
of 0.1 rad/d (1 mGy/d) for tetrestrial animals is specified by this DOE standard. Dose rates below these levels are
believed to cause no measurable adverse effects to populations of plants and animals.

DOE Otrder 435.1, “Radioactive Waste Management” — This order ensures that all DOE radioactive waste is
managed in a manner that is protective of the worker, public health and safety, and the environment. This orders’
directive manual (DOE M435.1-1) specifies that operations at the RWMC (includes the Area 5 and Area 3 RWMSs)
must not contribute a dose to the general public in excess of 25 mrem/yr. The order also directs how radioactive
waste management operations are conducted on the NTS. These operational requirements are summarized in the
next section of this report (Section 1.4) titled Waste Management and Environmental Restoration.

DOE Order 450.1, “Environmental Protection Program” — This DOE Order requires federal facilities to:
“Conduct environmental monitoring to detect, characterize, and respond to releases from DOE activities; assess
impacts; estimate dispersal patterns in the environment; characterize the pathways of exposure to members of the
public; characterize the exposures and doses to individuals, to the population; and to evaluate the potential impacts to
the biota in the vicinity of the DOE activity.” Such releases, exposures, and doses apply to radiological contaminants.

1.3.2 Compliance Status

See Table 1-3 for a summary of how NTS complied with radiation protection regulations in 2003.

1.3.3 Compliance Reports

In compliance with NESHAP under the CAA, the report titled National Emissions Standards for Hazgardous Pollutants,
Calendar Year 2003, was submitted to EPA Region IX in June 2004. This NTS Environmental Report was generated
to report 2003 compliance with DOE Order 5400.5 and DOE-STD-1153-2002.
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1.4  Waste Management and Environmental Restoration

1.4.1 Applicable Regulations

10 CFR 830: Nuclear Safety Management — Establishes requirements for the safe management of DOE
contractor and subcontractor work at DOE’s nuclear facilities. It governs the possession and use of special nuclear
material, and byproduct materials deemed necessary for the protection of health and minimization of danger to life or
property. Part 830 also covers activities at facilities even where no nuclear material is present such as facilities that
prepare the non-nuclear components of nuclear weapons, but which could cause radiological damage at a later time.
It governs the conduct of the “management and operating contractor and other persons at DOE nuclear facilities”
(including visitors to the facility). When coupled with the Price-Anderson Amendments Act (PAAA) of 1988 (Section
234A to the Atomic Energy Act) it provides DOE with authority to assess civil penalties for violation of rules,
regulations or orders relating to nuclear safety by contractors, subcontractors, and suppliers who are indemnified
under PAAA. The broad intent of the regulation is to ensure compliance with all enforceable rules, regulations, or
orders relating to nuclear safety adopted by DOE for the NTS.

DOE Order 435.1, “Radioactive Waste Management” — Ensures that all DOE radioactive waste is managed in a
manner that is protective of the worker, public health and safety, and the environment. Radioactive waste
management activities conducted on the NTS which are subject to this Order include:

e Characterization of low level radioactive waste (LLW) and mixed low level radioactive waste (MW) generated by
DOE within the state of Nevada.

e Disposal of LLW and MW at the Radioactive Waste Management Complex (RWMC) which includes the Area 3
Radioactive Waste Management Site (RWMS) and the Area 5 RWMS.

e Characterization, visual examination, and repackaging of transuranic (TRU) waste at the Waste Examination
Facility (WEF) just south of RWMS 5.

¢ Loading of TRU waste at the Mobile Loading Unit (MLU) at the Area 5 RWMS for shipment to the Waste
Isolation Pilot Plant (WIPP) at Carlsbad, New Mexico.

Resource Conservation and Recovery Act (RCRA) — Ensures the safe and environmentally responsible
management of hazardous and non-hazardous solid waste. RCRA (1976, 1996) and the Hazardous and Solid Waste
Amendments of 1984 constitute the statutory basis for the regulation of hazardous waste and underground storage
tanks (USTSs). Under Section 3006 of RCRA, the EPA may authorize states to administer and enforce hazardous
waste regulations. Nevada has received such authorization and acts as the primary regulator for many NNSA/NSO
facilities.

The state of Nevada has issued a RCRA Hazardous Waste Operating Permit (NEV HW009) to NNSA/NSO. The
permit governs operation of the Hazardous Waste Storage Unit (HWSU) in Area 5, the Explosive Ordnance Disposal
Unit (EODU) in Area 11, and the disposal of MW at the Pit 3 Mixed Waste Disposal Unit (PO3U) at the Area 5
RWMS. The permit also prescribes post-closure monitoring for five closed waste sites on the NTS that are RCRA
Part B-identified Corrective Action Units (CAUs). They include: the Area 23 Hazardous Waste Trenches (CAU 112),
the U3fi Injection Well (CAU 91), the U3ax/bl Subsidence Crater (CAU 110), the Area 2 Bitcutter Containment, and
the Area 6 Decon Pond.

The NTS has 5 USTs which are either (1) fully-regulated under RCRA and registered with the state (1 tank),

(2) regulated under RCRA and registered with the state, but deferred from leak detection requirements (1 tank), or
(3) excluded from federal and state regulation (3 tanks). The NTS UST program reports, upgrades, and removes
USTs as per regulatory compliance schedules.

RCRA also requires generators of hazardous waste to have a program in place to reduce the volume or quantity and
toxicity of such waste. These waste reduction requirements and NTS compliance with them are addressed under the
Pollution Prevention and Waste Minimization sections of this Environmental Report (Section 1.7, Section 10.0).
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The specific Nevada laws which govern hazardous waste management operations mentioned above are the Facilities
for Management of Hazardous Waste (NAC 444.842-8482) and the Disposal of Hazardous Waste
(NAC 444.850-87406).

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)/ Superfund
Amendments and Reauthorization Act (SARA) — Provides a framework for the cleanup of waste sites containing
hazardous substances and an emergency response program in the event of a release of a hazardous substance to the
environment. There are no hazardous waste cleanup operations on the N'TS which are regulated under CERCLA as
they are regulated under RCRA. The only applicable requirements of CERCLA applicable to NTS operations pertain
to an emergency response program for hazardous substance releases to the environment (see discussion of
Emergency Planning and Community Right-to-Know Act in Section 1.5).

Federal Facility Compliance Act (FFCA) — Extends the full range of enforcement authorities in federal, state, and
local laws for management of hazardous wastes to federal facilities, including the NTS. Compliance with this act is
demonstrated by compliance with other federal and state waste regulations applicable to the NTS listed in this section.

Federal Facilities Agreement and Consent Order (FFACO) — Pursuant to Section 120(a)(4) of CERCLA and to
Sections 6001 and 3004(u) of RCRA, NNSA /NSO, the Defense Threat Reduction Agency (formetly the Defense
Nuclear Agency), and the state of Nevada entered into a FFACO in April 1996. This FFACO addressed the
environmental restoration of historic contaminated sites at the NTS, parts of Tonopah Test Range (T'TR), parts of the
Nevada Test and Training Range (NTTR) (formerly known as Nellis Air Force Range), the Central Nevada Test Area
(CNTA), and the Project SHOAL Area. Under the FFACO, hundreds of historic contaminated sites on and off the
NTS have been identified for cleanup and closure.

40 CFR Subchapter I, Parts 239-299: Solid Wastes — At the NTS, these federal solid waste management
regulations are followed through compliance with permits issued by the NDEP.

NAC 444.570-7499 — Solid Waste Disposal — Enforces the federal regulations pertaining to solid wastes (40 CFR
Subchapter I, Parts 239-299). This Nevada regulation sets standards for solid waste management systems, including
the storage, collection, transportation, processing, recycling, and disposal of solid waste. The NTS has four permitted
landfills for solid waste disposal which are regulated and permitted by the state: Area 5 Asbestiform Low-Level Solid
Waste Disposal Site, Area 6 Hydrocarbon, Disposal Site, Area 9 U10c Solid Waste Disposal Site, and Area 23 Solid
Waste Disposal Site. These landfills are designed, constructed, operated, maintained, and monitored in adherence to
the requirements of their state-issued permits.

1.4.2 Compliance Status

See Table 1-4 for a summary of how NTS complied with waste management and environmental restoration
regulations in 2003.

1.4.3 Out-of-Compliance Incidents

On June 18, 2003, a front-end loader removed soil from within the boundaries of a posted use-restricted area to repair
the UC-4 Mud Pit C cover at CNTA Corrective Action Unit 417. The use-restricted area was around the backfilled
UC-4 Mud Pit B, a contaminated site identified under the FFACO which was closed in-place. The un-permitted soil
removal violated the administrative control stipulations of the closure report for UC-4 Mud Pit B and was reported to
the state. See Table 1-11 for a full description of this reportable event.

1.44 Compliance Reports

Quarterly reports were prepared and sent to the state for the amounts of hazardous wastes handled at the three RCRA
permitted waste disposal facilities. Post-closure monitoring reports for the five RCRA Part B identified CAUs were
prepared and submitted to the state. The following reports were also prepared in 2003 to comply with state permits
for solid waste operation on the NTS:
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o Annual Asbestos Disposal Report (for the Area 5 RWMS asbestiform LLW disposal cell PO6U)

o Quarterly LLW/MILILW Disposal Reports (for all active LLW and MW disposal cells)

®  Biannual Neutron Monitoring Report for the Nevada Test Site Area 9 10¢ and Area 6 Hydrocarbon Landfills

o January — June 2003 Biannual Solid Waste Disposal Site Report for the Nevada Test Site Area 23 Sanitary Landfill
o  July— December 2003 Biannnal Solid Waste Disposal Site Report for the Nevada Test Site Area 23 Sanitary Landfill

o 2003 Annual Solid Waste Disposal Site Report for the Nevada Test Site Area 6 Hydrocarbon Landfill and Area 9 U10¢
Landfills

1.5  Hazardous Materials Control and Management

1.5.1 Applicable Regulations

Toxic Substances Control Act (TSCA) — Requires testing and regulation of chemical substances that enter the
consumer market. Since the NTS does not produce chemicals, compliance with TSCA is primarily directed toward
management of polychlorinated biphenyls (PCBs). The regulations implementing TSCA for the state of Nevada
contain record keeping requirements for PCB activities (NAC 444.9452). There are no known pieces of PCB
electrical equipment (transformers, capacitors or regulators) at the NTS; but remediation activities and maintenance of
fluorescent lights can result in the disposal of PCB-contaminated waste and light ballasts, which are regulated. Waste
classified as “bulk product waste” generated on the NTS can be disposed of onsite in the U10c landfill with prior state
approval. PCB-containing light ballasts removed during normal maintenance can also go to an onsite landfill; but
when remediation or upgrade activities generate several ballasts, these must be disposed of offsite at an approved PCB
disposal facility. Soil and other materials contaminated with PCBs must also be sent offsite for disposal.

When PCB equipment or PCB fluids are managed duting a calendar year, NNSA /NSO has been submitting an annual
report to the EPA by July 1 of the following year. In 2003, NNSA/NSO determined that annual reports wete not
required to be sent to regulators since the N'TS is not considered a commercial storer or disposer of PCBs.

Federal Insecticide, Fungicide, Rodenticide Act (FIFRA) — Sets forth procedures and requirements for pesticide
registration, labeling, classification, devices for use, and certification of applicators. Use of non-registered pesticides
(as available in consumer products) is not regulated. On the NTS, both registered and non-registered pesticides are
applied under the direction of a state of Nevada certified applicator. Pesticide applications in food service facilities are
subcontracted to state-certified vendors who provide these services.

Emergency Planning and Community Right-to-Know Act (EPCRA) — This act is a free-standing provision
under Title I1I of the 1986 Superfund Amendments and Reauthorization Act (SARA Title III) amendments to
CERCLA. It requires that federal, state, and local emergency planning authorities be provided information regarding
the presence and storage of hazardous substances and their planned and unplanned environmental releases, including
providing response to emergency situations involving hazardous materials. EO 13148 “Federal Compliance with
Right-to-Know Laws and Pollution Prevention Requirements,” requires all federal facilities to comply with the
provisions of EPCRA. Under EPCRA, NNSA /NSO is requited to submit reports putsuant to Sections 302, 304,
311, 312, and 313 of SARA Title IIT described below.

Section 302-303, Planning Notification — Requires that the state emergency response commission and the
local emergency planning committee be notified when an extremely hazardous substance (EHS) is present at
a facility in excess of the threshold planning quantity. An inventory of the location and amounts of all
hazardous substances stored on the NTS is maintained and inventory data are included in a report produced
annually called the Nevada Combined Agency (NCA) Report. Also, NNSA /NSO monitors hazardous
materials while they are in transit on the NTS through a computerized system called HAZTRAK.

Section 304, Extremely Hazardous Substances Release Notification — Requires that the local emergency
planning committee and state emergency response agencies be notified immediately of accidental or
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unplanned releases of an EHS to the environment. Also, the national response center is notified if the release
exceeds the CERCLA reportable quantity for the particular hazardous substance.

Section 311-312, Material Safety Data Sheet (MSDS)/Chemical Inventory — Requites facilities to
provide applicable emergency response agencies with MSDSs, or a list of MSDSs for each hazardous
chemical stored on site. This is essentially a one-time reporting unless chemicals or products change. Any
new MSDSs are provided annually in the NCA Report. Section 312 requires facilities to report maximum
amounts of chemicals onsite at any one time. This report is submitted to the State Emergency Response
Commission, the Local Emergency Planning Committee, and the local fire department.

Section 313, Toxic Release Inventory (TRI) Reporting — Requires facilities to submit an annual report
entitled “Toxic Chemical Release Inventory, Form R” to the EPA and to the state if annual usage quantities
of listed toxic chemicals exceed specified thresholds.

NAC Chapter 555 — Control of Insects, Pests and Noxious Weeds (INAC 555) — Provides regulatory framework
for certification of several classifications of registered pesticide and herbicide applicators in the state of Nevada. The
Nevada Department of Agriculture (NDOA) administers this program and has the primary role to enforce FIFRA in
Nevada. Inspections of pesticide/herbicide applicator programs are carried out by NDOA. Restricted use pesticides
are not used by BN at the NTS.

NAC Chapter 444 — Polychlorinated Biphenyl — This code incorporates by reference the federal requirements for
the handling, storage, and disposal of PCBs at the NTS.

State of Nevada Chemical Catastrophe Prevention Act — This state act directed the NDEP to develop and
implement an accident prevention program which was named the Chemical Accident Prevention Program (CAPP).
The act requires registration of facilities storing EHSs above listed thresholds. A report is submitted to the NDEP if
any storage quantity thresholds are exceeded.

1.5.2 Compliance Status

See Table 1-5 for a summary of how NTS complied with regulations for hazardous materials control and management
in 2003.

1.5.3 Compliance Reports

The following reports were generated for NTS operations in 2003 in compliance with hazardous materials control and
management regulations:

o Nevada Combined Agency Report - Calendar Year 2003 submitted to state and local agencies on March 5, 2004.
o Toxic Release Inventory Report, Form R for CY2003 Operations submitted to the EPA and to the state on June 23, 2004.
o  Nevada Chemical Accident Prevention Program Report for CY2003 Operations submitted to the state on June 21, 2004.

o Calendar Year (CY) 2002 Polychlorinated Biphenyls (PCBs) Report for the Nevada Test Site (IN'TS), submitted to the EPA
on May 22, 2003.

o PCB Annnal Report for the NTS, Calendar Year 2003 (this report was prepared, but is no longer required to be
submitted to the EPA).

1.6  Environmental Impact Analysis

1.6.1 National Environmental Policy Act

Before any project or activity is initiated at the N'TS, it must be evaluated for possible impacts to the environment.
Under the National Environmental Policy Act (NEPA) federal agencies are required to consider environmental
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effects and values and reasonable alternatives before making a decision to implement any major federal action that
may have a significant impact on the human environment. NNSA/NSO uses four levels of documentation to
demonstrate compliance with NEPA:

e Environmental Impact Statement (EIS) — a full disclosure of the potential environmental effects of proposed
actions and the reasonable alternatives to those actions.

e Environmental Assessment (EA) — a concise discussion of proposed actions and alternatives and the potential
environmental effects to determine if an EIS is necessary.

e Supplement Analysis (SA) — a collection and analysis of information for an action already addressed in an existing
EIS or EA, to determine whether a supplemental EIS/EA should be prepated, a new EIS/EA should be
prepared, or whether no further NEPA documentation is required.

e (ategorical Exclusion (CX) — a category of actions which do not have a significant adverse environment impact
based on similar previous activities, and for which, therefore, neither an EA nor an EIS is required.

A NEPA Environmental Evaluation Checklist (Checklist) is completed for all proposed projects or activities on the
NTS, as required under the NNSA/NV Work Acceptance Process Procedural Instructions (Catlson, 2000). The
Checklist is reviewed by the NNSA/NSO NEPA Compliance Officer to determine whether the activity’s
environmental impacts have been addressed in any existing NEPA documents. If a proposed project has not been
covered under any previous NEPA analysis and it does not qualify as a CX, then a new NEPA analysis is performed,
which may result in preparation of a new EA or a new SA to the existing programmatic NTS EIS (DOE, 1996). The
NEPA Compliance Officer must approve each Checklist before a project proceeds.

1.6.2 Compliance Status
See Table 1-6 for a summary of how NTS complied with NEPA in 2003.

1.7 Pollution Prevention and Waste Minimization

1.7.1 Applicable Regulations

Resource Conservation and Recovery Act of 1976 (RCRA) — Through 42 USC 6922 (b) (1) of RCRA, generators
of hazardous waste are required to have a program in place to reduce the volume or quantity and toxicity of such
waste to the degree determined by the generator to be economically practicable. Through 42 USC 6962 of RCRA, the
EPA was required to develop a list of types of commercially-available products (e.g., copy machine paper, plastic desk
top items) and then specify that a certain minimum percentage of the product type’s content be comprised of recycled
materials if they are to be purchased by a federal agency (e.g., all federally-purchased copy machine paper must be
comprised of a minimum of 30 percent recycled paper). It then requires federal facilities to have a procurement
process in place to ensure that they purchase product types which satisfy the EPA-desighated minimum percentages
of recycled material.

EO 13101, “Greening the Government through Waste Prevention, Recycling and Federal Acquisition” — This
EO requires federal facilities to incorporate waste prevention and recycling into daily operations. It requires federal
facilities to maintain an affirmative procurement process that ensures that 100 percent of products purchased which
are found on the EPA-designated product list contain recycled material at the EPA-specified minimum content. The
Secretary of Energy’s goal is for DOE sites to become 100 percent compliant with this EO by the end of CY 2005.

DOE Order 450.1, “Environmental Protection Program” — This DOE Order requires federal facilities to
implement an Environmental Management System (EMS) that includes pollution prevention. The EMS must be fully
integrated into the site Integrated Safety Management System (ISMS).

Nevada Division of Environmental Protection (NDEP) Hazardous Waste Permit Number NEV HW009 —
This state permit for hazardous waste management activities at the N'TS requires the permittee to maintain an Annual
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Waste Minimization Summary Report in the Facility Operating Records which should include a description of the
efforts undertaken during the year to reduce the volume and toxicity of waste generated as per RCRA, 42 USC 6922
(b) (1), and a description of the changes in volume and toxicity of waste actually achieved during the year in
comparison to previous years to the extent such information is available for the years prior to 1984.

Secretary of Energy’s Pollution Prevention and Energy Efficiency Leadership Goals — On November 12, 1999,
the Secretary of Energy set numerous pollution prevention and energy efficiency goals that each DOE site is required
to meet. They include goals for: (1) reducing wastes, (2) increasing recycling and purchases of recycled materials, and
(3) reducing ODS and greenhouse gasses. Table 1-7b presents the status of site compliance with the first two goals.

1.7.2 Compliance Status

See Tables 1-7a and 1-7b for a summary of how NTS complied with pollution prevention and waste minimization
regulations in 2003.

1.7.3 Compliance Issues

The 1993 baselines for LLW, MW, and TRU waste were all 0 m3. However, the new JASPER and ATLAS projects
will generate routine radioactive wastes in the future. As long as these projects generate routine radioactive waste,
NNSA/NSO will not be able to meet the leadership goals for reducing these waste types.

Before CY 2001, NNSA/NSO was not required to submit a Toxic Release Inventory (TRI) (also known as a Form R
report) to the EPA. Effective January 1, 2001, the EPA lowered the reporting threshold for lead, a toxic chemical
subject to TRI reporting, to 100 pounds (45 kilograms). NNSA/NSO has since reported lead releases from
ammunition at the security contractor firing range on the NTS. No reduction in lead releases is anticipated as long as
lead ammunition continues to be used.

NNSA/NSO only recycled 7 percent of solid waste generated by all operations in CY 2003 (leadership goal is

45 percent). Only 5 percent of waste resulting from cleanup, stabilization, and decommissioning activities was
reduced in CY 2003 (leadership goal is 10 percent). Because of an accelerated cleanup schedule, large volumes of
waste were generated and disposed in landfills. Little attempt was made to salvage any of this waste before disposal.
As a result, waste generation totals were inflated, lowering the percentage of waste reduced/recycled.

In CY 2003, 86 percent of NNSA/NSO purchases of EPA-designated items contained recycled matetials.
NNSA/NSO is working to improve the environmentally preferable procutement process in order to meet the
CY 2005 leadership goal of 100 percent.

1.7.4 Compliance Reports

The compliance reports generated in 2003 to comply with pollution prevention and waste minimization (P2/WM)
directives are presented in Table 1-7a.

1.8 Historic Preservation and Cultural Resource Protection

1.8.1 Applicable Regulations

National Historic Preservation Act of 1966, as amended — Section 106 requires federal agencies to take into
account the effect of their undertakings on properties included in, or eligible for inclusion in, the National Register of
Historic Places (NRHP) and to consult with interested parties. The Section 106 process involves the agency
reviewing background information, conducting an effort to identify National Register eligible properties within the
area of potential effect, making a determination of effect (when applicable), and developing a mitigation plan when an
adverse effect is unavoidable. Determinations of eligibility, effect, and mitigation are conducted in consultation with
the Nevada State Historic Preservation Officer and, in some cases, the Advisory Council on Historic Preservation.
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Section 110 sets out the broad historic preservation responsibilities of federal agencies and is intended to ensure that
historic preservation is fully integrated into the ongoing programs of all federal agencies. Included in this directive, is
the requirement that federal agencies develop and implement a Cultural Resources Management Plan. Federal
agencies are also required to identify and evaluate the eligibility of historic properties for long-term management, as
well as for future project-specific planning. Agencies are also required to maintain archaeological collections and their
associated records at professional standards. At the NTS, a long-term management strategy includes (1) monitoring
NRHP-listed and eligible properties to determine if environmental or other actions are negatively affecting the
integrity or other aspects of eligibility and (2) taking corrective actions if necessary.

EO 11593, “Protection and Enhancement of the Cultural Environment” — This EO reinforces the obligation of
federal agencies to conduct adequate surveys to locate any and all sites of historic value under their jurisdiction. This
law also requires proper curation of artifacts and associated records from NNSA /NSO undertakings and lands under
the agency’s jurisdiction.

Archeological Resources and Protection Act of 1979 — The purpose of this act is to secure, for the present and
future benefit of the American people, the protection of archaeological resources and sites which are on public lands
and Indian lands, and addresses the irreplaceable heritage of archaeological sites and materials. It requires the issuance
of a federal archaeology permit to qualified archaeologists for any work that involves excavation or removal of
archaeological resources on federal and Indian lands and notification to Indian tribes of these activities. Unauthorized
excavation, removal, damage, alteration, or defacement of archaeological resources is prohibited, as is the sale,
purchase, exchange, transport, receipt of, or offer for sale of, such resources. Criminal and civil penalties apply to
such actions. Information concerning the nature and location of any archaeological resource may not be made
available to the public unless the federal land manager determines that the disclosure would not create a risk of harm
to the resources or site. Also, this law reinforces the requirement under the Archeological and Historic Preservation
Act of 1974 that the Secretary of Interior submit an annual report at the end of each fiscal year to Congress. The
report indicates the scope and effectiveness of all federal agencies’ efforts on the protection of archaeological
resources, specific projects surveyed, resources excavated or removed, damage or alterations to sites, criminal and civil
violations, the results of permitted archaeological activities, and the costs incurred by the federal government to
conduct this work. All archaeologists working at the NTS must have qualifications that meet federal standards and
wortk under a permit issued by NNSA/NSO. In the event of vandalism, NNSA /NSO would need to investigate the
actions.

American Indian Religious Freedom Act of 1978 — This law established the government policy to protect and
preserve for American Indians their inherent right of freedom to believe, express, and exercise the traditional
religions, including but not limited to access to sites, use and possession of sacred objects, and the freedom to
worship through ceremonials and traditional rites. There are locations on the NTS that have religious significance to
Western Shoshone and Southern Paiute and visits to these places involve prayer and other activities. Access is
provided by NNSA /NSO as long as thete ate no safety or health hazards.

Native American Graves Protection and Repatriation Act of 1990 (NAGPRA) — This act requires federal
agencies to identify Native American human remains, funerary objects, sacred objects, and objects of cultural
patrimony in their possession. Agencies are required to prepare an inventory of human remains and associated
funerary objects, and a summary with a general description of sacred objects, objects of cultural patrimony, and
unassociated funerary objects. Through consultation with Native American tribes, the affiliation of the remains and
objects are determined and the tribes can request repatriation of their cultural items. The agency is required to publish
a notice of inventory completion in the Federal Register. The law also protects the physical location where human
remains are placed during a death rite or ceremony. The NTS artifact collection is subject to NAGPRA and the
locations of American Indian human remains at the N'TS have to be protected from NTS activities.

1.8.2 Compliance Status

See Table 1-8 for a summary of how NTS complied with historic preservation and cultural resource protection
regulations in 2003.
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1.8.3 Compliance Reports

NNSA/NSO submits Section 106 cultural resources sutrvey reports and historical evaluations to the Nevada State
Historic Preservation Office for review and concurrence. Mitigation plans and mitigation documents also are
submitted to the Nevada State Historic Preservation Office and some types of documents go to the Advisory Council
on Historic Preservation and the National Park Service. Reports containing restricted data on site locations are not
available to the public. Some technical reports, however, are available to the public upon request and can be obtained
from the National Technical Information Service. The 2003 reports submitted to agencies are discussed in

Section 11.

1.9 Conservation and Protection of Biota and Wildlife Habitat

1.9.1 Applicable Regulations

Endangered Species Act (ESA) — Section 7 of this act requires federal agencies to ensure that their actions do not
jeopardize the continued existence of federally listed endangered or threatened species or their critical habitat. The
desert tortoise is the only animal on the NTS protected under this Act. It is listed as threatened. NTS activities
within tortoise habitat are conducted so as to comply with the terms and conditions of a Biological Opinion issued by
the U.S. Fish and Wildlife Service (FWS).

Migratory Bird Treaty Act (MBTA) — Prohibits the harm of any migratory bird, their nest, or eggs without
authorization by the Secretary of the Interior. All but two of the 239 bird species observed on the NTS (Wills and
Ostler, 2001) are protected under this act. Biological surveys are conducted for projects to prevent direct harm to
protected birds, nests, and eggs.

Bald Eagle Protection Act — Prohibits the capture or harm of bald and golden eagles without special authorization.
Both bald and golden eagles occur on the NTS. Biological surveys are conducted for projects to prevent direct harm
to eagles, their nests, and eggs.

Clean Water Act, Section 404, Wetlands Regulations — Regulates land development affecting wetlands by
requiring a permit obtained from the USACE to discharge dredged or fill material into waters of the United States,
which includes most wetlands on public and private land. NTS projects are evaluated for their potential to disturb
wetlands and their need for Section 404 permit application. Although there are more than 20 water sources on the
NTS (see Appendix A, Figure A-7), none meet the criteria needed to be considered “jurisdictional” wetlands. Support
for this finding has been officially requested from USACE, but has yet to be received.

National Wildlife Refuge Administration Act — Forbids a person to knowingly disturb or injure vegetation or kill
vertebrate or invertebrate animals, their nests, or eggs on any National Wildlife Refuge lands unless permitted by the
Secretary of the Interior. The boundary of the Desert National Wildlife Refuge (DNWR) land administered within
this System is approximately 5 km (3.1 mi) downwind of the HSC. Biological monitoring is conducted to verify that
approved tests do not disperse toxic chemicals that could harm biota on DNWR.

EO 11990, “Protection of Wetlands” — Requires governmental agencies to minimize the destruction, loss, or
degradation of wetlands and preserve and enhance the natural and beneficial values of wetlands in carrying out the
agency’s responsibilities, including managing federal lands and facilities. Projects are evaluated for their potential to
disturb the more than 20 natural water sources on the NTS (see Appendix A, Figure A-7). NTS wetlands are
monitored to document their use by wildlife even though it is unlikely they would be considered “jurisdictional”
wetlands because they are isolated wetlands that are not on Indian lands, nor used for recreation (e.g., bird watching,
photography, or hunting). The change in jurisdictional status of NTS wetlands by the USACE is due to a recent
ruling by the U.S. Supreme Court over isolated waters of the U.S. (Solid Waste Agency of Northern Cook County vs.
U.S. Army Corps of Engineers, No. 99-1178, January 9, 2001).
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EO 11988, “Floodplain Management” — Ensures protection of property and human wellbeing within a floodplain,
and protection of floodplains themselves. The Federal Emergency Management Agency (FEMA) publishes guidelines
and specifications for assessing alluvial fan flooding. NNSA /NSO generally satisfies EO 11988 through

DOE Otder 420.1, Facility Safety, and invoked standards. DOE Order 420.1 and the associated implementation guide
for mitigation of natural phenomena hazards, call for a graded approach to assessing risk to all facilities (Structures,
Systems, and Components [SSC]) from potential natural hazards. Chapter 4 of DOE Standard 1020
(DOE-STD-1020-2002) provides flood design and evaluation criteria for SSC. Evaluations of flood hazards at the
NTS are generally conducted to ensure protection of property and human wellbeing.

EO 13186, “Responsibilities of Federal Agencies to Protect Migratory Birds” — Directs federal agencies to take
certain actions to further implement the MBTA if agencies have, or are likely to have, a measurable negative effect on
migratory bird populations. It also directs federal agencies to support the conservation intent of the MBTA and
conduct actions, as practicable, to benefit the health of migratory bird populations. INTS projects are evaluated for
their potential to impact such bird populations.

EO 13112, “Invasive Species” — Directs federal agencies to act to prevent the introduction of, or to monitor and
control, invasive (non-native) species, to provide for restoration of native species, and to exercise care in taking
actions that could promote the introduction or spread of invasive species. Land-disturbing activities on the NTS have
resulted in the spread of numerous invasive plant species. Habitat reclamation and other controls are evaluated and
conducted when feasible to control such species and meet the purposes of this EO.

Wild Free-Roaming Horse and Burro Act — Requires the protection, management, and control of wild horses and
burros on public lands and calls for the management and protection of these animals in a manner that is designed to
achieve and maintain a thriving natural ecological balance. Wild horses on the NTS may wander off the NTS onto
public lands and therefore are protected under this act. This act makes it unlawful to harm wild horses and burros.

Five-Party Cooperative Agreement — Agreement between NNSA /NSO, Nellis Air Force Base, FWS, Butreau of
Land Management (BLM), and the state of Nevada Clearinghouse that calls for cooperation in conducting resource
inventories and developing resource management plans for wild horses and burros and to maintain favorable habitat
on federally withdrawn lands for these animals. BLM considers N'TS a zero herd-size management area.
NNSA/NSO consults with BLM regarding any issue of NTS horse management.

NAC 503.010-503.104 Protection of Wildlife — Identifies Nevada animal species which are protected and unl|
protected and prohibits the harm of protected species without special permit. Over 200 bird species and one bat
species on the NTS are State-protected. Biological surveys are conducted for projects to prevent direct harm to
protected birds, nests, eggs, and protected bats.

NAC 527.270 Protection of Flora — Specifies that the State Forester Firewarden determines the protective status of
a Nevada plant and prohibits removal or destruction of protected plants without special permit. Currently, no
State-protected plant species are known to occur on the NTS. Annual reviews of the protection status of NTS plants
are conducted.

1.9.2 Compliance Status

See Table 1-9 for a summary of how NTS complied with regulations related to the conservation and protection of
biota and wildlife habitat in 2003.

1.9.3 Out-of-Compliance Incidents

Thirty-five reports of mortality among migratory birds were recorded in 2003 (see Table 12-6). They included

30 mourning doves (Zenaida macroura), 15 which died of predation, and 15 of disease; an electrocuted great-horned owl
(Bubo virginianns); an electrocuted red-tailed hawk (Buteo jamaicensis); a road-killed chukar (Alectoris chukar); a road-killed
loggerhead shrike (Lanins ludovicianus); and a Say’s phoebe (Sayornis saya) that died of unknown causes. The
great-horned owl and the red-tailed hawk are also state-protected raptors. Since 1990, a cumulative total of 10
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Compliance Summary

electrocutions and 22 road-kills have been recorded. The electrocutions and road-kills in 2003 occurred at different
locations. No feasible mitigation actions were identified or taken to reduce future bird mortality from these causes.

1.9.4 Compliance Reports

The following reports were prepared in 2003 to meet requirements of the regulations or to document compliance
activities:

o Annual Report of Actions Taken Under Authorization of the Biological Opinion on Nevada Test Site Activities
(File No. 1-5-96-F-33) — January 1, 2003 Through December 31, 2003, submitted to the FWS Southern Nevada Field
Office in January 2004

e Annual report for handling permit $23391 for 2003, submitted via email to Nevada Division of Wildlife on
January 20, 2004

e Annual report for Federal Migratory Bird Scientific Collecting Permit MB008695-0, submitted via FAX to FWS
Portland Office on December 22, 2003

o Ecological Monitoring and Compliance Program Fiscal Year 2003 Report, DOE/N1V11718--850, December 2003
1.10 Environmental Management System

1.10.1 Applicable Regulations

EO 13148, “Greening the Government through Leadership in Environmental Management” — This EO
requires federal facilities to have an EMS that considers potential environmental impacts in all aspects of its work.
This is especially important in the work planning and budgeting stages. Pollution prevention, eliminating potential
wastes, and recycling materials must always be addressed when planning work. The EO requires that the EMS be in
place by December 31, 2005.

DOE Order 450.1 “Environmental Protection Program” — requires each DOE facility to implement an EMS
which is a continuing cycle of planning, implementing, evaluating, and improving processes and actions undertaken to
achieve environmental goals. The objectives are to implement sound stewardship practices that are protective of the
air, water, land, and other natural and cultural resources impacted by DOE operations and by which DOE cost
effectively meets or exceeds compliance with applicable environmental; public health; and resource protection laws,
regulations, and DOE requirements. The EMS must be fully integrated into each DOE site’s ISMS by

December 31, 2005.

1.10.2 Compliance Status
See Table 1-10 for a summary of how NTS complied with EMS regulations.

1.10.3 Compliance Reports

NNSA/NSO submitted quartetly reports to DOE/HQ in 2003 regarding progress towards meeting interim goals that
were established to help facilities meet the December 31, 2005 deadline.

1.11 Occurrence Reporting/Releases

1.11.1 Applicable Regulations

40 CFR 302.1 - 302.8: Designation, Reportable Quantities, and Notification — Requires facilities to notify
federal authorities of spills or releases of certain hazardous substances designated under CERCLA and the CWA. It
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specifies what quantities of hazardous substance spills/releases must be teported to authorities and delineates the
notification procedures for a release that equals or exceeds the reportable quantities.

NAC 445A.345 — 445.348: Notification of Release of Pollutant — Requires state notification for the unplanned or
accidental releases of specified quantities of pollutants, hazardous wastes, and contaminants.

Water Pollution Control General Permit GNEV93001 — This general wastewater discharge permit issued by the
state to the N'TS specifies that no petroleum products will be discharged into treatment works without first being
processed through an oil/water separator or other approved methods. It also specifies how NNSA/NSO shall report
each bypass, spill, upset, overflow, or release of treated or untreated sewage.

Other NTS Permits/Agreements — As with General Permit GNEV93001 mentioned above, there are other state
permits and agreements cited in previous subsections of this chapter (e.g., FEFACO) which specify that accidents or
events of non-compliance must be reported. They include events that may create an environmental hazard.

1.11.2 Compliance Status

Five reportable environmental occurrences which involved un-permitted discharges into sewage lagoons, spills of
fluids onto soil, and the mishandling of potentially-contaminated soil occurred in 2003, and are described in
Table 1-11. Accidental spills or releases during 2003 which were less than federal or state-designated reportable
quantities are not presented in Table 1-11. The direct, contributing, and root causes of these occurrences were
determined and were described within occurrence reports prepared for each occurrence and submitted to
NNSA/NSO by the BN Environmental Compliance Department (ECD).

1.11.3 Continuous Releases

Section 103(f)(2) of CERCLA provides that releases of hazardous substances that are “continuous” and “stable in
quantity and rate” may qualify for reduced reporting (notification requirements). There are no continuous releases on

the N'TS.

1.12 Summary of Permits

Table 1-12 presents the complete list of all federal and state permits active in 2003 that have been issued to
NNSA/NSO and to BN for NTS operations and which have been referenced in previous subsections of this chapter.
The table includes those pertaining to air quality monitoring, operation of drinking water and sewage systems,
hazardous materials and hazardous waste management and disposal, and endangered species protection. Reports
associated with these permits are submitted to the appropriate designated state or federal office. Copies of reports
may be obtained upon request.
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Table 1-1. NTS compliance status with applicable air quality regulations

inspections of facilities and operations regulated by state air permits

No state inspections conducted in 2003

Compliance Compliance .
. . P P Section Reference®
Compliance Measure/Actions Limit Status - 2003
Clean Air Act—- NESHAP
Annual dose equivalent from all radioactive air emissions 10 mrem/yr® Compliant 2.1.3.2;
0.10 mrem/yr® 7123
Notify EPA Region IX if the number of linear or square feet of asbestos to be 260 linear ft or Compliant 2237
removed from a facility exceeds limit. 160 ft2©
Maintain asbestos abatement plans, data records, and activity/maintenance records ~ For up to 25 or Compliant 2237
75 years
Clean Air Act- NAAQS
Submit annual report of calculated emissions to state of Nevada Due March 1 Compliant 2231
Number of gallons of fuel used, hours of operation, and rate of aggregate/concrete Limit varies@ Compliant 2232
production by permitted equipment/facility
Tons of emissions of each criteria pollutant produced by permitted equipment/ 100 tons(® for Compliant 223.1;
facility based on calculations each pollutant 14.26 tons® for all pollutants combined Table 2-12
Conduct opacity readings from permitted equipment/facility Monthly Compliant 2233
Percent opacity of emissions from permitted equipment/facility 20% 0to2 ()C"/(c;)rflgrﬂgafztcﬂities 2233
Submit test plans/final analysis reports for each test conducted at the HSC and Annual report Compliant - 4 tests conducted 2.234;
annual report of all chemicals released during the year to state of Nevada due March 1 Table 2-14
Clean Air Act - NSPS
Conduct opacity readings from permitted equipment/facility Monthly Compliant 2233
Percent opacity of emissions from permitted equipment/facility 10% Compliant 2233
0-10% for 1 facility
Clean Air Act - Stratospheric Ozone Protection
Maintain ODS technician certification records, approvals for ODS-containing NA® Compliant 2.23.6
equipment recycling/recovery, and applicable equipment servicing records
Generic Nevada Air Quality Permit Regulations
Allow Nevada Bureau of Air Pollution Control personnel access to NTS to conduct NA Compliant

(a) The section(s) within this document that describe how compliance summary data were collected
(b) 10 mrem/yr = 0.1 mSv/yr; 0.10 mrem/yr = 1.0 x 10-*mSv/yr

(c) 260 linear ft or 160 ft2=79.3 linear meters or 14.9 m?2

(d) Compliance limit is specific for each piece of permitted equipment/facility

(e) 100 tons =90.7 mtons; 14.26 tons = 12.94 mtons

(f) Not applicable
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Table 1-2. NTS compliance status with applicable water quality and protection regulations

Compliance 2003 Compliance Status or Section
Compliance Measure/Action Limit Actions Taken Reference®
Safe Drinking Water Act and Nevada Water Controls (NAC 445A - Water
Controls - Public Water Systems)
Number of water samples containing coliform bacteria 1 per month 0 3.2.2.2; Table 3-10
Concentration of lead in a water system 0.015 mg/L 0.0135 mg/L 3.2.2.2; Table 3-10
Concentration of copper in a water system 1.3 mg/L 0.094 mg/L 3.2.2.2; Table 3-10
Concentration of nitrates in a water system 10.0 mg/L 0.31 -4.0 mg/L ® 3.2.2.2; Table 3-10
Concentration of fluoride in a water system 4.0 mg/L 1.8 mg/L 3.2.2.2; Table 3-10
Adherence to design, construction, maintenance, and operation NA() Compliant
regulations
Clean Water Act and Nevada Water Pollution Controls - Sewage Disposal
(NAC 444 - Sewage Disposal)
Adherence to all design/construction/operation requirements for new NA Compliant 3.2.3.2
systems and those specified in 16 active septic system permits and 5
active septic tank pumper permits
Adherence to all operation requirements specified by 6 active permits NA Compliant 3.2.3.2
Allow BHPS access to conduct inspections of PWS and water hauling NA Compliant --
trucks No inspections
conducted in 2003
Allow NDEP access to conduct inspections of active sewage lagoon NA Compliant 30414
systems Inspection conducted

February, 2003

Clean Water Act and Nevada Water Pollution Controls (NAC 445A -
Water Pollution Controls)

Measurements of 5-day Biological Oxygen Demand (BOD), total BOD: varies @ Compliant — Samples collected 3.24.1.1;
suspended solids (TSS), and pH in one sewage lagoon water sample TSS: no limit in Sep., Jan., Apr., and Jul. Table 3-11
sampled quarterly pH: 6.0-9.0S.U.
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Table 1-2. (continued)

Adhere to well construction requirements/waivers

Maintain required records and submit required reports

reconditioned well completed for
UGTA Project; 112 boreholes
plugged for Borehole Management
Program

Compliant

Compliance 2003 Compliance Status or Section
Compliance Measure/Action Limit Actions Taken Reference®
Concentration of 36 specified contaminants in the filtrate from one sewage Limit varies® Compliant - concentrations within 3.24.1.2;
lagoon sample collected annually from each of two permitted facilities limits Table 3-12
pH value and concentration of 18 specified contaminants in a representative Limit varies(© Compliant -concentrations within 3.24.1.3;
water sample collected annually from one sewage facility's groundwater limits Table 3-13
monitoring well (SM-23-1)
Inspection by operator of active sewage lagoon systems Weekly Compliant 32414
Inspection by operator of inactive sewage lagoon systems Quarterly Compliant 32414
Submit quarterly monitoring reports for 3 active sewage lagoons (for Area 6, 12,  Due end of Jan., Compliant
and 23) Apr,, Jul., Oct.
NAC 534: Nevada Division of Water Resources Regulations for Water Well and
Related Drilling
Maintain state well-drilling license for personnel supervising well NA Compliant - 5 licensed personnel -
construction/reconditioning supervised well activities
File notices of intent and affidavits of responsibility for plugging NA Compliant - 3 notices of intent -
with 2 affidavits were filed
NA Compliant - 2 new wells and 1

(a) The section(s) within this document that describe how compliance summary data were collected

(b) Lowest and highest concentrations measured from samples analyzed

(c) Not applicable
(d) BOD limit is calculated based on the volume of the sewage lagoon

(e) Compliance limit is specific for each contaminant; see referenced tables for specific limits

snjvy§ aouvduio))



Compliance Status

Table 1-3. NTS compliance status with regulations for radiation protection of the public and the environment

Compliance = Compliance Section
Compliance Measure Limit Status - 2003  Reference®
Clean Air Act- NESHAP
Annual dose to the general public from all radioactive air 10 mrem/yr 0.10 mrem/yr 2.1.3.2;
emissions (0.1 mSv/yr) (0.001 mSv/yr) 7.1.2.3
Safe Drinking Water Act
Annual dose equivalent to the general public from drinking water 4 mrem/yr 0 mrem/yr® 3.1.3.1;
(0.04 mSv/yr) (0 mSv/yr) Table 3-1
DOE Order 5400.5, “Radiation Protection of the Public and the
Environment”
Annual dose equivalent to the general public from all pathways 100 mrem/yr 0.46 mrem/yr 7.1.3.1;
(1 mSv/yr) (0.0046 mSv/yr) Table 7-3
DOE Standard 1153-2002
Absorbed radiation dose to terrestrial plants 1 rad/day <1 rad/day 7.2.2
(0.01 Gy/day)  (<0.01 Gy/day)
Absorbed radiation dose to aquatic animals 1 rad/day <1 rad/day 7.2.2
(0.01 Gy/day)  (<0.01 Gy/day)
Absorbed radiation dose to terrestrial animals 0.1 rad/day <0.1 rad/day 7.2.2
(1 mGy/day) (<1 mGy/day)
DOE Order 435.1, “Radioactive Waste Management”
Annual dose to the general public due to RWMC operations 25 mrem/yr Compliant «) 4.3.2
(0.25 mSv/yr)
DOE Order 450.1, “Environmental Protection Program”
Conduct radiological environmental monitoring NA@ Compliant 2.1;3.1;
4.0;6.0
Characterize pathways of radiological exposure to the public NA Compliant 7.1.2.1
Characterize exposures and doses to individuals, population, NA Compliant 7.1.3.1;
and biota 7.1.3.2;
7.2

(a) The section(s) within this document that describe how compliance summary data were collected
(b) Migration of radioactivity in groundwater to offsite wells has never been detected

(c) Nearest populations to the Area 3 and Area 5 RWMSs (Amargosa Valley [55 km away] and Cactus Springs

[36 km away], respectively) are too distant to receive any radiation exposure from operations at the sites.

(d) Not applicable
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Table 1-4. NTS compliance status with applicable waste management and environmental restoration regulations

Trenches, U-3fi Injection Well, and U3ax/bl Subsidence Crater

using NL«©) U3fi:
quarterly using NL
U3ax/bl: continuous
using TDR@

Compliance Compliance Section
Compliance Measure/Action Limit Status - 2003 Reference®
10 CFR 830: Nuclear Facilities
Completion and maintenance of proper conduct of operations documents required for Class ~ Six types of guiding .
o . o - . Compliant 8.1.3.4
II Nuclear Facility for disposal/characterization/storage of radioactive waste documents required
DOE Order 435.1, “Radioactive Waste Management”
Establishment of Waste Acceptance Criteria (WAC) for radioactive wastes received for .
(b)
disposal/storage at Area 3 and 5 RWMSs NA Compliant 8.1.3.4
Vadose zone monitoring at Area 3 and Area 5 RWMSs Not required by Order - Conducted 8.1.3.6
performed to
validate performance
assessment criteria of
RWMSs
. . 3.1.3.4;
Groundwater monitoring at wells UE5 PW-1, UE5 PW-2, and UE5 PW-3 Not required by Conducted Table 3-4:
Order - performed to !
. 8.1.3.6
validate performance
assessment criteria of
Area 5 RWMS
. .. Area 3: 57,108 m? 8.1.3.2
Volume of disposed LLW at Area 3 and Area 5 RWMSs No limit Area 5: 34,631 m?
Resource Conservation and Recovery Act (as enforced through permits issued by the state of
Nevada)
Volume of stored non-radioactive hazardous waste at the Hazardous Waste Storage Unit 61,600 liters Compliant 8.2
(16,280 gallons)
Weight of approved explosive ordnance wastes detonated at the Explosive Ordnance 45.4 kg (100 Ibs) at a Compliant 8.2
Disposal Unit time, not to exceed 1
detonation event/hour
Volume of disposed MW at Pit 3 Mixed Waste Disposal Unit (PO3U) 20,000 m? (26,159 yd?) Compliant 8.1.3.2
Conduct vadose zone monitoring (VZM) for RCRA closure sites: Area 23 Hazardous Waste A23: semi-annually Compliant 8.4.2.2
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Table 1-4. (continued)

Disposal Site

Compliance Compliance
Compliance Measure/Action Limit Status - 2003 Section Reference®@
Upgrade, remove, and report on underground storage tanks (USTs) NA Compliant 8.3
Federal Facilities Agreement and Consent Order
Adherence to CY 2003 work scope for site characterization, remediation, 34 CAUs identified for some Compliant 8.4.3.1;
and closures phase of action in 2003, All milestones Table 8-2
5 UGTA CAUs assigned 2003 were met
milestones
Post-closure monitoring and inspections of closed sites 17 sites requiring Compliant 8.4.3.2
monitoring/inspecting
Nevada Solid Waste Disposal Controls (NAC 444.750-8396)
Track weight and volume of waste disposed each calendar year Area 5 P06U - No limit Compliant 8.1.3.2;
Area 6 - No limit 8.5.2
Area 9 - No limit
Area 23 - 20 tons/day
Monitor vadose zone for the Area 6 Hydrocarbon and Area 9 U10c Solid Semi-annually using neutron Compliant 8.5.2
Waste disposal sites tubes
Monitor groundwater quality at well SM-23-1 for the Area 23 Solid Waste ~ Once every 5 years Compliant - last 8.5.2

monitored in 2002

(a) The section(s) within this document that describe how compliance summary data were collected

(b) Not applicable
(c) Neutron logging through access tubes
(d) Time domain reflectometry sensors
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Table 1-5. NTS compliance status with applicable regulations for hazardous substance control and management

Section
Compliance Measure/Action Compliance Limit Compliance Status - 2003 Reference®
Toxic Substances Control Act (TSCA)
and NAC 444 - Polychlorinated Biphenyl
Storage and offsite disposal of PCB materials Required if >50 ppm PCB Compliant 9.2.1
Storage and onsite disposal of PCB materials Allowed if <50 ppm PCB Compliant 9.2.1
Disposal of bulk product waste (BPW) containing PCBs Case-by-case approval by NDEP Compliant 9.21
generated by remediation and site operations
Generate report of quantities of PCB liquids and materials Due July 1 of following year Compliant o 9.2.1
disposed oftsite during previous calendar year submitted May 22, 2003
Federal Insecticide, Fungicide and Rodenticide Act (FIFRA)
and NAC 55: Control of Insect, Pests and Noxious Weeds
Application of restricted use pesticides are conducted under the NA® Compliant o 9.2.2
direct supervision of a state-certified applicator no restricted use pesticides were applied
Maintain state certification of onsite pesticide and herbicide NA Compliant 922
applicator
Emergency Planning and Community Right-to-Know Act (EPCRA)
Compliant - 9.2.3
Section 302-303 Planning Notification NCA Report due in March submitted March 5, 2004,
no EHS thresholds exceeded
Section 304 — EHS Release Notification Notification Report due Compliant o 9.2.3
immediately after a release no releases occurred
Section 311-312 - MSDS/Chemical Inventory NCA Report due in March Compliant @ 9.2.3
submitted March 5, 2004
Section 313 — TRI Reporting TRI Report, Form R due July 1 Compliant - 923
submitted June 23, 2004 - lead was the only
reportable substance
State of Nevada Chemical Catastrophe Prevention Act
Registration of NTS with the state if EHSs are stored above NDEP-CAPP) Report due submitted July 15, 2004 - oleum was the only 924
listed threshold quantities June 21, 2004 reportable EHS

(a) The section(s) within this document that describe how compliance summary data were collected.
(b) Not applicable
{c) CAPP = Chemical Accident Prevention Program
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Table 1-6. NTS NEPA compliance activities conducted in 2003

Results of NEPA Checklist Reviews / NEPA Compliance Activities

37 projects were exempted from further NEPA analysis because they were of CX status

29 projects were exempted from further NEPA analysis due to their inclusion under previous
analysis in the NTS EIS (DOE, 1996) and its Record of Decision.

2 projects were exempted from further NEPA analysis due to their inclusion under previous analysis
in the SA to the NTS EIS (DOE, 2002b).

4 projects were exempted from further NEPA analysis due to their inclusion under previous analysis
in the Hazardous Materials Spill Center EA (DOE, 2002c)

3 projects were reviewed which were not adequately addressed in existing NEPA analysis, and a
new SA to the NTS EIS was prepared in 2003. This was an SA for NTS activities related to
combating terrorism (DOE, 2003a). Based on the analysis in this SA, NNSA/NSO determined that
there are no substantial changes to the NTS EIS or Record of Decision or significant new
circumstances or information relevant to environmental concerns, and that no supplemental EIS is
needed.

Preparation was initiated for one EA, the Environmental Assessment for Tests and Experiments Using
Biological Materials and Releases of Chemicals Including Modification of Release Parameters for the
Hazardous Materials Spill Center at the Nevada Test Site. This document has not yet been completed.

Note: CX = Categorical Exclusion
EA = Environmental Assessment
EIS = Environmental Impact Statement
SA = Supplement Analysis
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Table 1-7a. NTS compliance status with applicable pollution prevention/waste minimization regulations

Secretary of Energy's P2 Leadership Goals
See Table 1-7b

Compliance = Compliance Section
Compliance Measure/Action Limit Status 2003  Reference @
Resource Conservation and Recovery Act of 1976 (RCRA)
42 USC 6922 (b) (1)
Have a program in place to reduce the volume or quantity and NA® Compliant 10.1
toxicity of generated hazardous waste to the degree it is
economically practicable.
Have a process in place to ensure that EPA-designated List NA Compliant 10.1
products are purchased containing the minimum content of
recycled materials.
EO13101, “Greening the Government through Waste Prevention,
Recycling and Federal Acquisition”
Incorporate waste prevention and recycling into daily operations N/A Compliant 10.1
Percent of all purchased items which contain the minimum 100% 86%
content of recycled material as specified on the EPA-designated
product list.
Submit a calendar year RCRA/EO13101Report to Due Submitted
DOE/Headquarters (HQ) by entering the site’s data into the December 30, December 12, --
DOE/HQ electronic database. 2003 2003
DOE Order 450.1, “Environmental Protection Program”
Implement an EMS that includes pollution prevention. Implement by On schedule 16.0
December 31,
2005
Submit a fiscal year Waste Generation and Pollution Prevention Due Submitted 10.3,10.4
Progress Report to DOE/HQ that includes annual recycling totals December 12, November 11,
and waste minimization accomplishments by entering the site’s 2003 2003
data into the DOE/HQ electronic database.
NDEP Hazardous Waste Permit Number NEV HW009
Submit a calendar year Waste Minimization Summary Report to Due by Submitted 10.3,10.4
NDEP March 1, 2003 February 26,
2003
Submit a calendar year Waste Minimization Summary Report to Due by Submitted --
NDEP March 1, 2003 February 26,
2003

(a) The section(s) within this document that describe how compliance summary data were collected

(b) Not applicable
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Table 1-7b. NTS compliance status with the Secretary of Energy’s pollution prevention and energy efficiency

leadership goals
1993 CY 2005 CY 2003 CY 2003
Leadership Goal Baseline Goal Status Reduction
Reduce waste from routine operations by the
following percentages for each waste type by 2005,
using a 1993 baseline:
Hazardous by 90% 3,724 mtons® 372 mtons 10.4 mtons 99.7%
Low Level Radioactive by 80% 0 m3® 0 m?3 0 m?3 N/A
Low Level Mixed Radioactive by 80% 0m? 0m? 0m? N/A
Transuranic (TRU) by 80% 0m3 0m3 0m3 N/A
Reduce solid waste from routine operations by 13,735 3,434 4,502 67%
75% by 2005, using a 1993 baseline mtons mtons mtons
Reduce releases of toxic chemicals subject to Toxic 0 pounds dNO. 1.77 mtons of No reduction
Release Inventory (TRI) reporting by 90% by 2005, reported re lfCtl(zr:) lead possible
using a 1993 baseline possible
Waste Waste CY 2003
Disposed Recycled Reduction
Recycle 45% of solid waste from all operations by 2005 and 50% by 21,477 1,547 79
2010 mtons mtons ’
Waste Waste CY 2003
Disposed Reduced Reduction
Reduce waste resulting from cleanup, stabilization, and 18,142 966 59,
decommissioning activities by 10% on an annual basis mtons mtons ’
CY 2005 CY 2003
Goal Status
Increase purchases of EPA-designated items with recycled content to 100%, except
when not available competitively at a reasonable price or that do not meet
performance standards. 100% 86%

(a) metric tons, 1 mton =1.10 ton
(b) cubic meters, Im3=1.35 yd?
(c) No measurable reduction can be reported because no waste of this type was reported on the NTS in 1993
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Table 1-8. NTS compliance status with historic preservation regulations

Compliance Status

Compliance Action

Compliance
Status - 2003

Section
Reference@

National Historic Preservation Act of 1966, as amended, and
Executive Order 11593

Maintain and implement N'TS Cultural Resources
Management Plan

Conduct cultural resources pre-activity surveys,
inventories and evaluations of historic structures

Make determinations of eligibility to the National
Register

Make assessments of impact to eligible properties

Manage artifact collection as per required professional
standards

Archaeological Resources and Protection Act of 1979
Conduct archaeological work by qualified permittees
Determine if archaeological sites have been damaged
Complete and submit Secretary of the Interior

Archaeology Questionnaire

American Indian Religious Freedom Act of 1978

Allow American Indians access to NTS locations for
ceremonies and traditional use

Native American Graves Protection and Repatriation Act

Consult with affiliated American Indian tribes regarding
repatriation of cultural items

Protect American Indian burial locations on NTS
Overall Requirement

Consult with tribes regarding various cultural resources
issues

Compliant
Conducted for 8 projects
Determined 20 properties eligible
All eligible sites avoided by NTS

activities

Compliant

Compliant
None damaged

Completed

Access provided

Completed

Compliant

Compliant

11.0
11.1.3;

Table 11-1

11.1.3;
Table 11-1

11.1.3

11.2.2

11.3.2

11.2.2

11.2.2

11.3.2

(a) The section(s) within this document that describe how compliance summary data were collected
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Table 1-9. NTS compliance status with applicable biota and wildlife habitat regulations

plans for horses on NTS, Nellis Air Force Range, and the Desert National Wildlife Range

Compliance Compliance Section
Compliance Measure/Action Limit Status - 2003 Reference®
Endangered Species Act
Number of tortoises accidentally injured or killed due to NTS activities per year 3 0 12.1.3
Number of tortoises captured and displaced from project sites per year 10 0 12.1.3
Number of tortoises taken since 1992 in form of injury or mortality on NTS paved roads Unlimited 5 12.1.3
by vehicles other than those in use during a project
Number of total acres of desert tortoise habitat disturbed during NTS project 3,015 217.71 12.1.3
construction since 1992
Follow 23 terms and conditions of the Biological Opinion during construction and NA® Compliant 12.1.3
operation of NTS projects
Conduct biological surveys at proposed project sites to assess presence of protected NA Compliant 12.2.3
species
Migratory Bird Treaty Act; Bald Eagle Protection Act; EO 13186, “Responsibilities of
Federal Agencies to Protect Migratory Birds”
Number of birds/nests/eggs harmed by NTS project activities 0 35 bird deaths recorded, 21 bird 12.3.2;
nests removed from buildings Table 12-6
National Wildlife Refuge System Administration Act
Number of animals, their nests, or eggs killed and amount of vegetation disturbed or 0 0 12.5
injured on System lands (the Desert National Wildlife Range) as a result of NTS activities
Wild Free-Roaming Horse and Burro Act and
Five-Party Cooperative Agreement
Number of horses harassed or killed due to NTS activities 0 0 12.3.2
Cooperation in conducting resource inventories and developing resource management NA NTS annual horse inventory 12.3.2
conducted Figure 12-4
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Table 1-9. (continued)

of tortoise habitat (in lieu of payment), to stabilize soil, and to prevent invasion of none

native plants.

Nevada Protective Measures for Wildlife and Flora
(NAC 503.010-503.104 and NAC 527.270)

Number of state-protected animals harmed or killed and number of state-protected 0
plants collected or harmed due to NTS activities

Compliance Compliance Section
Compliance Measure/Action Limit Status - 2003 Reference®
EO 11988 Floodplain Management
Conduct flood hazard evaluations Evaluations were conducted for:
(1) Legacy Compliance Project -
Smoky site, Area 8
NA (2) Yucca Lake runway, Area 11 -
(3) Egg Point Fire burn site,
Area 12
(4) Mercury, Area 23
EO 11990, “Protection of Wetlands”
Number of wetlands disturbed by NTS activity NA None 12.3.2
EO 13112, “Invasive Species”
Disturbed habitat is revegetated with native plant species on occasion to mitigate for loss NA Revegetation of a 300 acre 12.4.2

wildfire in Area 12 was
completed and monitored

2 bird deaths recorded 12.3.2
Table 12-6

(a) The sections within this document that describe how compliance summary data were collected

(b) Not applicable
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Compliance Status

Table 1-10. NTS compliance status with Environmental Management System regulations

Compliance Section
Compliance Measure/Action Compliance Limit ~ Status - 2003 Reference"
Executive Order (EO) 13148, “Greening the Government
through Leadership in Environmental Management”
Have an EMS in place December 31, 2005 On schedule 16.0
Issue site EMS policy statement December 31, 2003 Compliant @ 16.0
issued in 2000
Implement EMS training to personnel establishing the December 31, 2003 Compliant 16.0
system
Identify significant environmental aspects December 31, 2003 Compliant 16.0
DOE Order 450.1 “Environmental Protection Program”
Incorporate the EMS into the site's ISMS December 31, 2005 On schedule 16.0

(a) The section(s) within this document that describe compliance summary data
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Compliance Status

Table 1-11. Environmental occurrences on the NTS in 2003

Occurrence Report
Number and Date

Type of Occurrence

NVOO-BN-NTS-2003-
0002, January 27, 2003

NVOO-BN-NTS-2003-
0004, February 18, 2003

NVOO-BN-NTS-2003-
0005, February 19, 2003

NVOO-BN-NTS-2003-
0010, July 22, 2003

NVOO-BN-NTS-2003-
0013, September 18, 2003

Un-permitted Discharge of Nonhazardous Synthetic Oil into Area 12 Sewage Lagoons

On January 21, 2003, site personnel pumped out 1,200 gallons (4,542 liters) of condensate blowdown
fluid from an Underground Test Area (UGTA) drilling project (ER-12-2) accumulation tank. This fluid
is mostly water with about 2-5 percent nonhazardous Royal Purple Synfilm brand synthetic oil. This
material should have been brought to an oil/water separator in Area 23, with the separated water
discharging into the Area 23 sewage lagoon system. In this case however the blowdown fluid was
transferred into dry basins of the Area 12 sewage lagoon system that are permitted for discharge or
wintertime septage from portable toilets. The final determination was that about 5 gallons (18.9 liters)
of oil was spilled. The spill was cleaned up, and the corrective actions taken included revising the
applicable work package and operating procedure.

Diesel Fuel Discharge into Mercury Sewage Lagoon

On February 18, 2003 at 0700 hrs it was discovered that there had been a leak of diesel over the holiday
weekend in the boiler room of Building 111 in Mercury. The leak was fixed rapidly, but it was
determined that approximately 10 to 15 gallons (37.9 to 57.8 liters) of diesel fuel had entered the boiler
room floor drain and been discharged into the Mercury Sewage Lagoon System. The diesel fuel leak
occurred due to a crack that developed in the boiler's fuel system piping because of metal fatigue. The
lagoon and spill site were cleaned up, and the defective piping was replaced.

Hydraulic Fluid Spill Onto Soil in Area 5 Disposal Cell

A construction superintendent supporting construction of a new disposal cell in Area 5 reported that a
water master truck (#71508) operating in the bottom of the disposal cell experienced a hydraulic hose
failure. Repairs to the hydraulic system revealed that 23 gallons (87.1 liters) of hydraulic fluid had
spilled. Hydraulic fluid spilled onto the bottom of the cell in a linear pattern, 800 ft. long x 2 ft wide
(243.8 m long x 0.6 m wide). The material impacted was Type II soil being placed in the bottom of the
cell in a 6 inch lift. The amount of soil affected is estimated at 10 cubic yards (7.6 cubic meters). The
contaminated soil was removed and disposed of appropriately.

Unauthorized Excavation of Potentially-Contaminated Soil Located at the CNTA UC-4 Mud Pit
C Cover

On June 18, 2003, while performing erosion repairs to CAU 417 located at the CNTA UC-4 Mud Pit C
cover, a front-end loader operator removed soil from within the boundaries of the UC-4 Mud Pit B
posted area. In a letter issued July 15, 2003 to the NNSA/NSO Environmental Restoration Division, the
State of Nevada Division of Environmental Protection (NDEP) determined that the unauthorized
excavation and subsequent placement of potentially-contaminated soil represents a non-conformance
with the approved Corrective Action Decision Document and Closure Report for CAU 417, CNTA
Surface, and a potential non-compliance with both the Federal Facilities Agreement and Consent Order
and Nevada Administrative Code. The corrective actions taken included creating new operational
instructions, revising the work package, establishing work “hold points”, and providing training to
construction personnel.

Heating Oil Spill Onto Soil in Area 12

During excavation of the dirt from an underground heating oil tank (located in Area 12, outside of
building 12-30) to retrofit spill and overfill protection, a legacy heating oil spill was discovered.
Approximately 6 cubic yards (4.6 cubic meters) of soil were impacted. The contaminated soil was
excavated and disposed of appropriately.
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Table 1-12. Environmental permits required for NTS operations

Compliance Status

Permit
Number Description Expiration Date Reporting
Air Quality Permits
AP9711-0549  Area 1 Facilities Area 6 Facilities Permit renewal pending; - Annually
operating under existing
Shaker Plant Circuit Cementing Equipment (Silos)  expired permit per
Rotary Dryer Circuit Decontamination Boiler NAC445B.323 until new
Wet Aggregate Plant Bulk Diesel Fuel Storage Tank  permit is issued
Concrete Batch Plant Bulk Gasoline Storage Tank
Sandbag Facility Portable Cement Bins
Cedar Rapids Screen Portable Stemming System 1
Shotcrete Hopper/Conveyor  Portable Stemming System 2
Cambilt Conveyor Diesel Engines (11)
Commander Crusher Two-Part Epoxy Batch Plant
Kolberg Screen Plant
Area 3 Facilities Area 12 Facilities
Mud Plant Concrete Batch Plant
Various Areas Area 23 Facilities
Diesel Fired Generators Building 753 Boiler
Diesel Fired Compressors Diesel Fuel Tank
Laboratory Hoods Gasoline Fuel Tank
NTS Surface Disturbances
All Areas Incinerator (Wackenhut)
NTS Surface Disturbances
AP9711-0556 Area 5 Hazmat Spill Center Permit renewal pending;  Annually
operating under existing
expired permit per
NAC445B.323 until new
permit is issued
AP9711-0814 Area 11 TaDD Facility Permit renewal pending;  Annually
operating under existing
expired permit per
NAC445B.323 until new
permit is issued
03-140 Area 27 Burn Variance March 5, 2004 None
(LLNL)
03-30 NTS Burn Variance (Training Fires) March 11, 2004 None
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Table 1-12. (continued)

Compliance Status

Permit

Number Description Expiration Date Reporting
Drinking Water Permits

NY-0360-12NTNC  Areas 6 and 23 September 30, 2004 None
NY-4098-12NTNC  Area 25 September 30, 2004 None
NY-4099-12NTNC  Area 12 September 30, 2004 None
NY-0835-12NP NTS Water Hauler #84846 September 30, 2004 None
NY-0836-12NP NTS Water Hauler #84847 September 30, 2004 None
Septic Systems and Pumpers

NY-1076 Septic System, Area 6 (ART Hangar) None None
NY-1077 Septic System, Area 27 (Baker Compound) None None
NY-1106 Septic System, Area 5 (Building 05-08) None None
NY-1079 Septic System, Area 12 (U12g Tunnel) None None
NY-1080 Septic System, Area 23 (Building 1103) None None
NY-1081 Septic System, Area 6 (CP-170) None None
NY-1082 Septic System, Area 22 (Building 22-01) None None
NY-1083 Septic System, Area 5 Radioactive Material Management Site None None
NY-1084 Septic System, Area 6 (Device Assembly Facility) None None
NY-1085 Septic System, Area 25 (Central Support Area) None None
NY-1086 Septic System, Area 25 (Reactor Control Point) None None
NY-1087 Septic System, Area 27 ( Able Compound) None None
NY-1089 Septic System, Area 12 (Camp) None None
NY-1090 Septic System, Area 6 (LANL Construction Camp Site) None None
NY-1091 Septic System, Area 23 (Gate 100) None None
NY-1103 Septic System, Area 22 (Desert Rock Airport) None None
NY-17-03313 Septic Tank Pumper E-105293 November 30, 2004 None
NY-17-03315 Septic Tank Pumper E-105919 November 30, 2004 None
NY-17-03317 Septic Tank Pumper E-105918 November 30, 2004 None
NY-17-03318 Septic Tank Pumping Contractor November 30, 2004 None
NY-17-06838 Septic Tank Pumping Contractor (one unit) November 30, 2004 None
NY-17-06839 Septic Tank Pumping Contractor (one unit) November 30, 2004 None
Wastewater Discharge

GNEV93001 Water Pollution Control General Permit December 7, 2004 Quarterly
NEV96021 Water Pollution Control for E-Tunnel; Waste Water Disposal September 25, 2007 Quarterly

System and Monitoring Well ER-12-1
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Table 1-12. (continued)

Compliance Status

Permit
Number Description Expiration Date Reporting
Hazardous Materials
2287-5146 NTS Hazardous Materials February 29, 2004 Annually
2287-5147 Hazmat Spill Center Hazardous Materials February 29, 2004 Annually
Hazardous Waste
NEV-HWO009 NTS Hazardous Waste Management (RCRA) November 17, 2005 Biennially
Disposal Sites
SW 13 000 01 Area 5 Asbestiform Low-Level Solid Waste Disposal Site Postclosure(@ Annually
SW 13 097 02 Area 6 Hydrocarbon Disposal Site Postclosure Annually
SW 13097 03 Area 9 U10c Solid Waste Disposal Site Postclosure Annually
SW 13 097 04 Area 23 Solid Waste Disposal Site Postclosure Annually
Endangered Species/Wildlife
File No. 1-5-96-F-33  U.S. Fish and Wildlife Service - Desert Tortoise Incidental

Take Authorization December 31, 2006 Annually
MB008695-0 U.S. Fish and Wildlife Service — Migratory Bird Scientific

Collecting Permit December 31, 2004 Annually
523391 Nevada Division of Wildlife - Scientific Collection of

December 31, 2004 Annually

Wildlife Samples

(a) Permit expires 30 years after closure of the landfill
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Radiological and Non-Radiological Air Monitoring

2.0 Radiological and Non-Radiological Air Monitoring

Section 2.1 of this chapter presents the results of radiological air monitoring conducted on and off the Nevada Test
Site (NTS) to ensure compliance with National Emission Standard Hazardous Air Pollutants (NESHAP) radioactive
air emission standards (see Section 1.1). Sources of radioactive air emissions from the N'TS include evaporation of
tritiated water from containment ponds; diffusion of tritiated water vapor from the soil at Area 5 Radioactive Waste
Management Complex, Sedan crater, and Schooner crater; tritium gas released during equipment calibrations at
Building CP-50 in Area 6; and resuspension of plutonium and americium from contaminated soil at historical nuclear
device safety test locations and atmospheric test locations. Radiological monitoring is conducted by Bechtel Nevada
(BN) Environmental Technical Services.

Data presented in Section 2.1 are limited to the concentrations of radioactivity in air samples. These data are then
used to assess radiological dose to the general public, via inhalation, in the vicinity of the NTS. The reader is directed
to Section 7.0 (Radiological Dose Assessment) of this Nevada Test Site Environmental Report (NTSER) where the
calculated doses are presented. The 2003 calculated doses are based on the air sampling data presented in Section 2.1,
the water sampling data presented in Section 3.1, and the direct radiation exposure data presented in Section 4.0.

An oversight monitoring program has been established by U.S. Department of Energy, National Nuclear Security
Administration Nevada Site Office (NNSA/NSO) to independently monitor radionuclide contamination of air within
communities adjacent to the NTS. This independent oversight program is managed by Desert Research Institute
(DRI). DRI’s 2003 air monitoring results are presented in Section 5.0 of this NTSER.

Section 2.2 of this chapter presents the results of non-radiological air quality assessments conducted on the NTS to
ensure compliance with current air quality permits (see Section 1.1). NTS operations which are sources of
non-radiological air pollution include aggregate production, surface disturbance (e.g., construction), release of fugitive
dust from driving on unpaved roads, use of fuel burning equipment, open burning, venting from bulk fuel storage
facilities, and releases of various chemicals during testing at the Hazardous Materials Spill Center (HSC). Air quality
assessments are conducted by BN Environmental Compliance Department (ECD).

21 Radiological Air Monitoring

DOE Otder 5400.5, “Radiation Protection of the Public and the Environment,” and the Clean Air Acts (CAA’s) NESHAP
require air monitoring for radiological emissions at the NTS. An air surveillance network of sampling stations has
been established for such monitoring. The objectives and design of the network are described in detail in the Routine
Radiological Environmental Monitoring Plan (RREMP) (DOE, 2003b). This section describes briefly the RREMP
goals, compliance measures, and methods, and presents the results of 2003 field sample collection and analysis.

2.1.1 Goals and Compliance Measures

The goals of radiological air monitoring are to monitor all radionuclide emissions on the NTS that are above some
reasonable lower limit such that no significant emission source that contributes to calculable offsite exposures is
ignored, and to ensure that the NTS is in full compliance with the requirements of the CAA. To accomplish this, an
air surveillance network comprised of air particulate samplers and samplers for trittum in atmospheric moisture has
been established. The network monitors airborne radioactivity near N'TS sites at which radioactivity from past nuclear
testing was deposited on and in the soil, and at NTS operating facilities that may produce radioactive air emissions.
Data from all sampling stations are analyzed specifically to:

e Determine if radioactive air emissions from past or present N'TS activities result in a radiation dose to any
member of the public that exceeds the NESHAP standard of 10 mrem/yr (0.1 mSv/yr).

e Provide data to determine if radioactive air emissions from past or present N'TS activities result in a radiation
dose to any member of the public from all pathways (air, water, food) that exceeds the DOE Otrder 5400.5
standard of 100 mrem/yr (1 mSv/yr).

e Provide point source operational monitoring as required under NESHAP for any facility which has the potential
to emit radionuclides into the air which could cause a dose greater than 0.1 mrem/yr (0.001 mSv/yr) to any
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Radiological and Non-Radiological Air Monitoring

member of the public. The JASPER facility in Area 27 is currently the only operation which has the potential to
emit radionuclides and which is monitored to satisfy this goal.

e Measure radionuclide concentrations in air at or near historic or current operation sites which have the potential
to release airborne radioactivity to (1) detect and identify local and site-wide trends, (2) identify radionuclides
emitted to air, and (3) detect accidental and unplanned releases.

The dose measures which are calculated to show compliance with federal radiation protection regulations are defined
and presented in Section 7.0, Radiological Dose Assessment. The measures listed below are gathered through
analytical analyses of air samples and comprise the base data needed to calculate dose measures. They include
concentrations of the following radionuclides or radioactivity which are most likely to be present in the air as a result
of past or current NTS operations:

o 24 Am

° 137Cs

e Tritium (H)
° 238y

o 239+240Py

o 2334234J

e 235+236(J

o 230

e  Gross alpha radioactivity
e  Gross beta radioactivity

These analytes were selected based on the results of NTS inventories of radionuclides in surface soil (McArthur,
1991), and upon their volatility and availability for resuspension. Uranium is included on this list because depleted
uranium (see Glossary, Appendix D) ordinances are used during exercises in Areas 20 and 25. It is measured in air
particulates only from selected sampling locations in the vicinity of these areas. Gross alpha and gross beta readings
are also used in air monitoring as a rapid screening measure and for looking at air emission trends.

2.1.2 Methods

2.1.2.1 Monitoring System Design

Critical Receptor Samplers — Six air particulate and tritium sampling stations located near the boundaries of the
NTS and near the center of the NTS are approved by U.S. Environmental Protection Agency (EPA) Region IX as
critical receptor samplers (Figure 2-1). Radionuclide concentrations measured at these six stations can be used to
assess compliance with the NESHAP dose limit to the public of 10 mrem/yr (0.1 mSv/yr). Sampling and analysis of
air particulates and trititum was performed at these six stations as described in Section 2.1.2.2 below. The annual
average concentrations from each station were then compared with the concentration limits listed in Table 2-1. To be
in compliance with NESHAP, the annual average concentrations must be less than the concentration limits in

Table 2-1. If multiple radionuclides are detected at a station, then compliance with NESHAP is demonstrated when each:
(1) the measured annual average concentration of each radionuclide is less than its regulatory concentration limit, and
(2) the sum of the fractions, determined by dividing each radionuclide’s concentration by its concentration limit and
then adding the fractions together, is less than 1.0.

Point—Source (Stack) Sampler — Only one facility on the NTS, the JASPER facility in Area 27 (Figure 2-1), requires
stack monitoring because it has the potential to emit airborne radionuclides that could result in an offsite radiation
dose = 0.1 mrem/yr. Air emissions from the facility are filtered through a high efficiency particulate air (HEPA)
filter, and Lawrence Livermore National Laboratory (LLNL) performs stack monitoring down-stream of the filter.
Environmental sampling of air particulates adjacent to the facility is performed as stated in Section 2.1.2.2 below. If
air concentrations of any man-made radionuclide are above the minimum detectable concentration (MDC),

(see Glossary, Appendix D) then an assessment of offsite dose to the public would be performed to determine
NESHAP compliance and LLNL would investigate the cause of the emission and implement corrective actions.
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Figure 2-1. Radiological air sampling network on the NTS in 2003
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Table 2-1. Regulatory concentration limits for radionuclides in air

Concentration (x 105 uCi/mL)
NESHAP Concentration Level for
Radionuclide Environmental Compliance (CL)® Derived Concentration Guide (DCG)®
241Am 1.9 2
137Cs 19 40,000
SH 1,500,000 10,000,000
28Pu 21 3
29Pu 2 2
23U 71 9
24U 7.7 9
25U 7.1 10
26U 7.7 10
28] 8.3 10

Note: Both the CL and DCG values represent the annual average concentration which would result in a
committed effective dose equivalent (CEDE) of 10 mrem/yr which is the federal dose limit to the
public from all radioactive air emissions. When they differ, the CLs are more conservative than the
DCGs. They are computed using different dose models.

(a) From Table 2, Appendix E of 40 CFR 61, NESHAP, 1999.
(b) From Chapter 3 of DOE Order 5400.5, 1990.

Environmental Samplers — There are a total of 21 sampling stations that are referred to as environmental samplers.
The six previously-described critical receptor samplers are included in this count. The environmental samplers
include 6 stations which have only low-volume air particulate samplers, 2 which have only tritium samplers, and 13
which have a combination of both air particulate and trittum samplers (Figure 2-1). They are located throughout the
NTS in or near diffuse radiation sources such as large areas with: (1) radioactivity in surface soil that can be
resuspended by the wind, (2) tritium that transpires or evaporates from plants and soil at the sites of past nuclear
cratering tests, and (3) trittum that evaporates from ponds receiving tritiated water either pumped from contaminated
wells or directed from tunnels that cannot be sealed shut. Sampling and analysis of air particulates and tritium was
performed at these stations as described in Section 2.1.2.2 below. Radionuclide concentrations measured at these
stations are used for trending, determining ambient background concentrations in the environment, and identifying
unplanned releases of radioactivity. Air concentrations approaching 10 percent of the NESHAP Concentration
Levels for Environmental Compliance (CLs) (second column of Table 2-1) are investigated for causes so that they
may be mitigated to avoid exceeding regulatory dose limits.

2.1.2.2 Air Particulate and Tritium Sampling

A weekly sample of airborne particulates was collected from each air sampling station by drawing air through a 10-cm
(4-in) diameter glass-fiber filter at a constant flow rate of 85 L/min (3 cfm). The particulate filter is mounted in a
filter holder that faces downward at a height of 1.5 m (5 ft) above ground. A run-time clock measures the operating
time. The run time, multiplied by 85 L/min yields the volume of air sampled, which is about 860 m3 (30,000 {t3)
during a typical seven-day sampling period. Flows and subsequent volumes were measured with a mass-flow meter
which corrects for variations in temperature and elevation on the NTS.

The 10-cm (4-in) diameter filters were analyzed for gross alpha and gross beta radioactivity five days after collection to
allow for the decay of the progeny of naturally-occurring radon and thoron. The filters from four weeks of sampling
were composited, analyzed by gamma spectroscopy, and then analyzed for 239+240Pu and 24/ Am by alpha spectroscopy
after radiochemical separation. To monitor for any potential emissions from tests using depleted uranium, the filter
composites from Yucca (Area 6), Substation 3545 (Area 16), Gate 20-2p (Area 20), Guard Station 510 (Area 25), and
Able Site (Area 27) were analyzed for uranium isotopes by alpha spectroscopy.
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Tritiated water vapor in the form of SH3HO or 3SHHO (HTO) was monitored every two weeks at each tritium
sampling station. Trittum samplers were operated at a constant flow rate of 566 cc/min (1.2 ft*/ht) by
microprocessors which summed the total volume sampled (about 11 m3 [14.4 yd3] over a two-week sampling period).
The HTO vapor was removed from the air stream by two molecular sieve columns connected in series (one for
routine collection and a second one to indicate if breakthrough occurred during collection). These columns were
exchanged biweekly. An aliquot of the total moisture collected was extracted from the columns and analyzed for
tritium by liquid scintillation counting.

2.1.2.3 Data Quality

Quality Assurance and Quality Control (QA/QC) protocols, including Data Quality Objectives (DQOs), have been
developed and are maintained as essential elements of air monitoring as directed by the RREMP. The QA
requirements established for the monitoring program include the use of sample packages to thoroughly document
each sampling event, rigorous management of databases, and completion of essential training. The program also
provides for the stringent oversight of external analytical laboratories and internal data validation, verification, and
review. Routine QC samples (e.g., duplicates, blanks, and spikes) are also incorporated into the analytical suites on a
frequent basis. The reader is directed to Section 17.0 for a thorough discussion of QA protocols and procedures
utilized for radiological air monitoring.

2.1.2.4 Data Reporting

The annual average concentration for each radionuclide at each sampling location is presented in data tables in the
following results section. The annual average concentration for each radionuclide was calculated from the uncensored
analytical results for individual samples, in that those values less than the sample-specific MDC were included in the
calculation. A column is included in each table indicating the percentage of the analytical results that were greater
than the MDC.

Annual average concentrations are also expressed in the tables as percentages of the CL (second column of

Table 2-1). In graphs of concentration data, the CL or some percentage of the CL is included as a green horizontal
line so the reader can easily visualize the results in comparison to the CL. The CL for each radionuclide was used in
all tables and graphs instead of the DCG as it was always the lesser of the two for those radionuclides for which these
limits differed.

For convenience in reporting, all values shown in the tables in the following results section are formatted to a greater
number of digits (three or more) than can be justified by the accuracy of the measurements, which is two significant
figures (e.g., 2500, 25, 2.5, or 0.025).

2.1.3 Results

This section presents the concentrations of airborne radionuclides and gross alpha and beta radioactivity in air
samples collected in 2003. Multiple-year trends for radionuclides of interest (Pu and tritium) are also presented. The
results are presented first, grouped by analytes, for all environmental samplers (Section 2.1.3.1). The final subsections
present the 2003 sampling results for just the six critical receptor samples to show compliance with NESHAP limits
(Section 2.1.3.2) and for the stack sampler at the Jasper facility (Section 2.1.3.3).

2.1.3.1 Environmental Samplers

The 2003 results from all air samplers are shown in tables and graphs below. No graphs for 238Pu and 137Cs are
included because very few of the results for these analyses were above the sample-specific MDCs. In the graphs, a
horizontal green line for the CL is shown for reference only and not to demonstrate compliance with NESHAP dose
limits. The assessment of compliance is based upon annual average concentrations, not upon the single sample results
shown in the figures.

There were no radioactive emissions from NTS operations in 2003. Therefore, all radionuclide concentrations in the
2003 air samples shown in the tables and graphs are attributed to the resuspension of legacy contamination in surface
soils and to the evaporation and transpiration of tritium from the soil and plants at the sites of past nuclear tests.
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2.1.3.1.1 Americium-241

During 2003, only 29 percent of all the air samples contained detectable concentrations of 2! Am (Table 2-2). This is
down from 39 percent in 2002. The percentage of samples above their MDCs were lower than last year at each
location except at Little Feller N. The average concentration of 2/ Am across all sites was 7.6 x 10-18 uCi/mL (0.28
uBq/m?). The highest mean concentration occurred at U-3ah/at S (24 x 108 uCi/mL [0.89 uBq/m?]), which is only
1.3 percent of the CL. Both the proportion of measurements exceeding their MDCs and the site-wide averages were
lower this year than over the past three years.

Peaks in 24l Am concentrations throughout the year occurred at five locations: BJY, U-3ah/at N, U-3ah/at S, Bunker
9-300, and Sedan N (Figure 2-2). The annual mean decreased substantially from the 2002 level at U-3ah/at N and
Bunker 9-300, whereas it increased moderately at U-3ah/at S. All of these locations were neat or in areas with legacy
soil contamination.

Table 2-2. Concentrations of Am-241 in air samples collected in 2003

21Am (x 10% uCi/mL)

NTS Number of % of Mean % >
Area Location Samples  Mean CL@ Median Std® Min©® Max@ MDC MDC
1 BJY 12 11.68 0.6 2.36 24.81 0.13 86.85 8.61 25.0
3 U-3ah/at N 13 17.27 0.9 11.31 13.47 3.12 39.05 8.99 46.2
3 U-3ah/at S 12 24.01 1.3 14.77 27.55 2.17 104.97 10.49 70.8
3 U-3bh N 12 8.09 0.4 4.28 9.71 -2.19 28.82 11.65 33.3
3 U-3bh S 12 7.45 0.4 7.42 2.67 2.94 11.06 7.74 50.0
5 DoD 12 2.56 0.1 2.24 291 -1.76 7.27 9.46 8.3
5 Sugar Bunker N 12 2.72 0.1 1.72 2.86 -0.88 7.57 9.43 0.0
6 Yucca 12 3.56 0.2 3.30 3.23 -1.25 10.03 8.18 20.8
9 Bunker 9-300 12 15.34 0.8 11.56 11.69 2.68 41.35 7.96 66.7
10 Gate 700 South 12 3.99 0.2 1.58 4.81 0.00 14.96 10.09 8.3
10 Sedan N 12 9.27 0.5 5.72 12.53 0.00 46.47 8.88 33.3
16 3545 Substation 12 3.48 0.2 3.06 3.87 -1.37 10.23 8.85 20.8
18 Little Feller 2 N 12 4.36 0.2 4.22 4.17 -1.78 14.03 8.32 41.7
20 Gate 20-2P 5 4.36 0.2 1.22 6.59 -0.53 15.70 8.13 20.0
20 Schooner 12 3.64 0.2 2.06 4.02 -1.21 12.98 10.14 16.7
23 Mercury Track 12 5.44 0.3 3.04 5.42 0.00 16.84 8.03 16.7
25 Guard Station 510 12 4.41 0.2 3.31 3.85 0.00 11.21 7.45 25.0
27 ABLE Site 9 3.59 0.2 4.53 3.62 -1.34 8.74 8.98 0.0
27 JASPER Stack 5 1.99 0.1 8.80 36.77 -5435 39.53 105.06 0.0

All Onsite Locations 212 7.59 0.4 4.46 1312  -5435 10497  11.26 29.0

Blue shading indicates those stations which are EPA approved critical receptor samplers

Orange shading indicates the point-source sampler station

No shading indicates those stations which are environmental samplers

Green shading indicates that some percentage of samples had concentrations above the sample specific MDC
(a) CLis the NESHAP Concentration Level for Environmental Compliance (see Table 2-1)

(b) Standard deviation

(c) Minimum

(d) Maximum
Note: The CL for 2!Am is 1,900 x 108 uCi/mL when expressed in the same units as the data in this table.
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Figure 2-2. Concentrations of Am-241 in air samples collected in 2003

Cesium-137

Cs-137 was measured above the MDC in samples from only one location, Bunker 9-300 in Area 9 (Table 2-3) where
there are known legacy deposits of radionuclides from past nuclear tests. As in previous years, 13’Cs is only
occasionally detected in the monthly air sample composites. All concentration means were below or near zero, similar
to 2002. No graph for 137Cs concentrations is included because the majority of values were below detection.

Table 2-3. Concentrations of Cs-137 in air samples collected in 2003

137Cs (x 1015 uCi/mL)
Number
NTS of % of Mean %>
Area Location Samples Mean CL®@ Median Std® Min© Max@ MDC MDC
1 BJY 11 -0.25 -1.3 -0.187 0.227  -0.673 0.023 0.613 0
3 U-3ah/at N 11 -0.091 -0.5 -0.16 0.286 -0.418 0.449 0.672 0
3 U-3ah/at Ss 12 -0.16 -0.8 -0.191 0.332 -0.727 0.342 0.749 0
3 U-3bh N 12 -0.066 -0.3 -0.112 0.217 -0.37 0.268 0.779 0
3 U-3bh S 12 -0.099 -0.5 0.058 0.442 -1.178 0.347 0.667 0
5 DoD 12 -0.092 -0.5 -0.141 0.141 -0.283 0.15 0.615 0
5 Sugar Bunker N 12 -0.311 -1.6 -0.069 0.814 -2.835 0.169 0.729 0
6 Yucca 12 -0.092 -0.5 -0.079 0.206  -0.376 0.233 0.604 0
9 Bunker 9-300 12 0.030 0.2 0.006 0.362  -0.481 0.862 0.607 8.3
10 Gate 700 South 11 -0.136 -0.7 -0.011 0.376  -0.965 0.482 0.648 0
10 Sedan N 12 -0.065 -0.3 0.065 0.271 -0.44 0.262 0.683 0
16 3545 Substation 12 -0.184 -1 -0.128 0.45 -1.353 0.513 0.637 0
18 LitfleFeller2N 12 0035 02 0036 027 0533 0216 0606 0
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Table 2-3. (continued)

137Cs (x 1015 pCi/mL)
Number
NTS of % of Mean %>
Area Location Samples Mean CL® Median Std® Min©® Max@ MDC MDC
20 Gate 20-2P 4 -0.06 -0.3 -0.024 0.09 -0.193 0 0.666 0
20 Schooner 12 -0.22 -1.2 -0.164 0.38 -1.212 0.299 0.6 0
23 Mercury Track 10 -0.142 -0.7 -0.051 0.242  -0.599 0.153 0.615 0
25 Guard Station 510 11 -0.136 -0.7 -0.028 0.422  -1.242 0.288 0.622 0
27 ABLE Site 9 0.031 0.2 -0.075 0.34 -0.346 0.809 0.621 0
27 JASPER Stack 7 -0.513 -2.7 -0.562 4.023 -5.517 6.207 6.637 0
All On-site
Locations 206 -0.132 -0.7 -0.087 0.778 -5.517 6.207 0.856 1

Blue shading indicates those stations which are EPA approved critical receptor samplers

Orange shading indicates the point-source sampler station

No shading indicates those stations which are environmental samplers

Green shading indicates that some percentage of samples had concentrations above the sample specific MDC
(a) CL is the NESHAP Concentration Level for Environmental Compliance (see Table 2-1)

(b) Standard deviation

(c) Minimum

(d) Maximum

2.1.3.1.3 Plutonium Isotopes

Pu-238 was detected above the MDC in at least one sample from 11 locations (Table 2-4). The proportion of samples
with concentrations above the MDC was approximately the same as that in 2001 and 2002. The U-3ah/at N and S
locations had the highest proportion of samples above the MDC (35 and 25 percent, respectively) and also the highest
mean concentrations which were only 0.2 percent of the CL. No graph for 238Pu concentrations is included because
the majority of the sample concentrations were below the MDCs.

Table 2-4. Concentrations of Pu-238 in air samples collected in 2003

28Py (x 102¢ uCi/mL)
Number

NTS of % of Mean %>
Area Location Samples Mean CL®@ Median Std® Min@® Max@ MDC MDC

1 BJY 12 3.517 0.2 1.530 6.626 -0.909 20.623 7.353 16.7

3 U-3ah/atN 13 3.589 0.2 2.152 2.792 0.000 9.018 5.853 34.6

3 U-3ah/at S 12 3.916 0.2 2.324 4.683 -3.103 12.019 9.582 25.0

3 U-3bh N 12 2.576 0.1 1.840 5.103 -5.537 15.599 9.210 16.7

3 U-3bh S 12 2.300 0.1 1.634 2.084 0.000 6.223 5.733 8.3

5 DoD 12 0.692 0.0 0.000 1.688 -0.739 4.691 7.379 8.3

5 Sugar Bunker N 12 3.805 0.2 0.598 9.668 -1.352 33.804  10.126 8.3

6 Yucca 12 4.391 0.2 1.942 7.824 -3.079 22478  11.651 12.5

9 Bunker 9-300 12 1.597 0.1 1.367 3.618 -4.139 10.504 9.351 16.7
10 Gate700South 12 0520 00 0000 3249 -4261 8795 8253 _ 83
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Table 2-4. (continued)

28Py (x 1028 uCi/mL)

Number
NTS of % of Mean %>
Area Location Samples Mean CL@ Median Std® Min©® Max@ MDC MDC
10 Sedan N 12 2.454 0.1 1.937 2.317 -0.767 6.730 7.178 0.0
16 3545 Substation 12 -0.186 0.0 -0.329 1.169 -1.624 2.437 9.897 0.0
18 Little Feller 2 N 12 0.565 0.0 0.782 2.565 -4.449 4.495 8.200 0.0
20 Gate 20-2P 5 0.953 0.0 0.899 1.945 -1.691 3.286 9.196 0.0
20 Schooner 12 1.725 0.1 1.620 2.849 -3.893 6.135 11.127 0.0
23 Mercury Track 12 -0.441 0.0 0.000 1.476 -3.033 2.458 8.521 0.0
25 Guard Station 510 12 2.927 0.1 1.516 5.246 -4.135 14.392 9.309 8.3
27 ABLE Site 9 0.500 0.0 0.490 1.887 -2.679 4.055 8.504 0.0
27 JASPER Stack 6 22.136 1.1 2.487 47.131 15.692 103.999  96.962 0.0
All Onsite Locations 213 2.596 0.1 1.280 9.131 15.692 103.999 11.149 9.4

Blue shading indicates those stations which are EPA approved critical receptor samplers

Orange shading indicates the point-source sampler station

No shading indicates those stations which are environmental samplers

Green shading indicates that some percentage of samples had concentrations above the sample specific MDC
(a) CLis the NESHAP Concentration Level for Environmental Compliance (see Table 2-1)

(b) Standard deviation

(c) Minimum

(d) Maximum

Note: The CL for 2Pu is 2,100 x 10-® pCi/mL when expressed in the same units as the data in this table.

The proportion of 239+240Pu results above the MDC were higher (54 percent) in 2003 (Table 2-5) than in 2002 and
2001 (48 and 42 percent, respectively). Those locations at which 100 percent of the air samples contained 239+240Pu
above detection included U-3ah/at N, U-3ah/at S, U-3bh N, U-3bh S, and Bunker 9-300. In 2002, this occurted only
at U-ah/at S and Bunker 9-300. Generally, the proportion of 239+240Pu results above MDC is greater than 50 percent
at those air sampling locations that are in areas where 23°t240Pu is in the surface soil (see Figure 2-1 and Table 2-5).
The 239+240Pu continues to be detected while most other radionuclides are not, due to their more rapid radioactive
decay and absorption into the soil. Due to the long half-life of 2% Pu (~24,000 years) and its insolubility in water, its
presence in soil and resuspension into the air will continue to decrease slowly with time.

The annual mean 23+240Pu concentrations for most locations were less than last year, as reflected by the site-wide
mean of 38 x 10-1® uCi/mL (1.4 uBq/m3) in 2003 compated to 55 x 10-18 uCi/mL (2.0 uBq/m?) for 2002. The
location with the highest mean concentration (160 x 10-18 uCi/m? [5.9 uBq/m?]) was at U-3ah/at S, which was only
7.9 percent of the CL.
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Table 2-5. Concentrations of Pu-239+240 in air samples collected in 2003

2920Py (x 1018 uCi/mlL)
Number
NTS of % of Mean %>
Area Location Samples Mean CL®@ Median Std® Min©@ Max@ MDC MDC
1 BJY 12 78.21 3.9 11.37 155.39 0.00 44477 9.90 58.3
3 U-3ah/atN 13 108.77 5.4 69.14 80.80 29.69 257.37 7.22 100.0
3 U-3ah/at S 12 157.93 7.9 108.12 199.56  37.75 774.56 9.40 100.0
3 U-3bh N 12 52.22 2.6 38.05 47.35 13.57 184.28 9.70 100.0
3 U-3bh S 12 42.68 2.1 34.32 31.44 14.48 130.41 9.85 100.0
5 DoD 12 8.91 0.4 5.58 9.54 0.00 32.33 8.13 54.2
5 Sugar Bunker N 12 16.16 0.8 5.15 38.47 -3.35 137.08 8.99 50.0
6 Yucca 12 20.40 1.0 5.71 45.57 0.00 163.69 9.87 33.3
9 Bunker 9-300 12 96.24 4.8 68.15 75.19 18.13 246.71 9.04 100.0
10 Gate 700 South 12 8.01 0.4 3.79 11.32 0.29 42.20 7.28 29.2
10 Sedan N 12 43.84 2.2 22.89 48.97 5.87 172.82 9.50 66.7
16 3545 Substation 12 5.91 0.3 3.96 8.15 -0.47 29.78 7.69 25.0
18 Little Feller 2 N 12 6.68 0.3 6.22 5.77 -1.23 17.51 8.12 33.3
20 Gate 20-2P 5 1.17 0.1 1.09 2.06 -1.23 3.42 5.98 0.0
20 Schooner 12 7.25 0.4 3.06 14.74 -0.02 53.50 8.10 25.0
23 Mercury Track 12 6.24 0.3 4.65 5.41 -1.10 13.94 10.06 25.0
25 Guard Station 510 12 6.70 0.3 3.94 6.97 0.00 21.59 8.27 41.7
27 ABLE Site 9 1.63 0.1 1.75 1.52 -1.07 3.30 7.44 0.0
27  JASPER Stack 7 15.45 0.8 10.89 4344 -26.36 103.99 12349 0.0
All Onsite Locations 214 3846 1.9 9.80 80.38  -26.36 77456 1244  53.7

Blue shading indicates those stations which are EPA approved critical receptor samplers

Orange shading indicates the point-source sampler station

No shading indicates those stations which are environmental samplers

Green shading indicates that some percentage of samples had concentrations above the sample specific MDC
(a) CL is the NESHAP Concentration Level for Environmental Compliance (see Table 2-1)

(b) Standard deviation

(c) Minimum

(d) Maximum

Note: The CL for 2*#4Pu is 2,000 x 10"'® pCi/mL when expressed in the same units as the data in this table.

The highest concentrations of 239+240Pu in 2003 occurred at the following five locations: BJY, U-3ah/at N,
U-3ah/at S, Bunker 9-300, and Sedan N (Table 2-5 and Figure 2-3). The peaks in 239+240Pu concentrations and the
peaks for 22 Am occurred on the same dates for most of these locations. This is expected because 24!Am is the
daughter-product of 2#1Pu which is present with the 239*290Pu used in past nuclear tests. Due to the differences in
half-lives between the 241Pu (14.4 years) and the 24'/Am (433 years), the concentrations of 24Am in N'TS soil will
increase gradually with time for about 80 years, after which it will begin decreasing.

Figure 2-4 shows the long-term trends in annual mean concentrations of 239+240Pu at 43 locations having at least
fourteen years of data. The concentration lines for each air sampling station are color coded by the station’s
geographical location within one of nine NTS Area Groups. This plot shows a steady decrease in air-borne 239+240Py
over the past three decades at most locations. The locations with the slightest long-term decreases are the same as
those with the highest means in 2003.
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Figure 2-3. Concentrations of Pu-239+240 in air samples collected in 2003
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Figure 2-4. Average long-term trends in airborne Pu-239+240 by location on the NTS
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2.1.3.1.4 Uranium Isotopes

The annual mean concentrations for each of the uranium isotopes (Table 2-6) showed little change from those for last
year. The proportion of air samples containing uranium at levels above detection were 80 to 100 percent for 233234
and 238U, whereas they were only 0 to 38 percent for 235236,

The uranium isotopes measured above their MDCs (Table 2-6) are attributed to naturally-occurring uranium in the
soil which has become resuspended. This was determined by calculating the ratio of the annual average concentration
of 238U to that of the other uranium isotopes for all sampling locations and then comparing the ratios to those for
natural uranium (Table 2-7). Ratios greater than those shown for natural uranium (~0.93 and 21) would be an
indication that the air samples contain uranium from human activities (i.e., depleted uranium). The 238U /235236U ratios
from sampling results were lower than the ratios for naturally-occurring uranium, possibly due to the greater number
of 235+236J concentrations that were below or near the MDC.

Table 2-6. Concentrations of uranium isotopes in air samples collected in 2003

23234 by Chemistry (x 105 pCi/mlL)
Number

NTS of % of Mean %>
Area Location Samples Mean CL®@ Median Std® Min© Max@ MDC MDC
6 Yucca 12 0.086 1.2 0.087 0.016 0.060 0.115 0.014 100.0
16 3545 Substation 12 0.088 1.2 0.078 0.024 0.065 0.135 0.014 100.0
20 Gate 20-2P 5 0.073 1.0 0.089 0.028 0.033  0.09 0.015 100.0

25 Guard Station 510 12 0.085 1.2 0.089 0.028 0.009 0.128 0.017 91.7
27 ABLE Site 9 0.085 1.2 0.086 0.009 0.070  0.098 0.016 100.0

All Onsite Locations 50 0.085 1.2 0.088 0.021 0.009 0.135 0.015 98.0

25236J by Chemistry (x 105 pCi/mlL)

6 Yucca 12 0.0085 0.1 0.0070 0.0054 0.0000 0.0167  0.0105 37.5

16 3545 Substation 12 0.0083 0.1 0.0059 0.0083 0.0020 0.0295 0.0141 20.8

20 Gate 20-2P 5 0.0035 0.0 0.0041 0.0051 0.0041 0.0100 0.0125 0.0

25 Guard Station 510 12 0.0076 0.1 0.0075 0.0046 0.0003 0.0143 0.0145 20.8

27 ABLE Site 9 0.0082 0.1 0.0097 0.0055 0.0000 0.0159 0.0146 11.1

All Onsite Locations 50 0.0077 0.1 0.0061 0.0060 0.0041 0.0295 0.0130 21.0

28U by Chemistry (x 105 uCi/mlL)

6 Yucca 12 0.086 1.0 0.086 0.013 0.065  0.105 0.012 100.0
16 3545 Substation 12 0.085 1.0 0.089 0.014 0.056  0.107 0.013 100.0

20 Gate 20-2P 5 0.061 0.7 0.071 0.025 0.018  0.080 0.010 80.0

25 Guard Station 510 12 0.085 1.0 0.080 0.032 0.013  0.122 0.013 91.7
27 ABLE Site 9 0.083 1.0 0.079 0.013 0.071 0.105 0.016 100.0

All Onsite Locations 50 0.082 1.0 0.081 0.021 0.013 0.122 0.012 96.0

Blue shading indicates those stations which are EPA approved critical receptor samplers

No shading indicates those stations which are environmental samplers

Green shading indicates that some percentage of samples had concentrations above the sample specific MDC
(a) CLis the NESHAP Concentration Level for Environmental Compliance (see Table 2-1)

(b) Standard deviation

(c) Minimum

(d) Maximum
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Table 2-7. Ratios of uranium isotopes in air samples collected near NTS locations where
uranium was detected above the MDC

Ratios of Uranium Isotopes in Air Samples
NTS
Area Location 238 /23234 238 /235236
6 Yucca 1 10
16 3545 Substation 1 10
20 Gate 20-2P 0.8 18
25 Guard Station 510 1 11
27 ABLE Site 1 10
Ratios of Natural Uranium Isotopes® ~0.93 ~21

Blue shading indicates those stations which are EPA approved critical receptor samplers
(a) Calculated from percent abundances occurring naturally (Brown et al., 1986). Ratios greater than these
would indicate the presence of depleted uranium.

2.1.3.1.5 Tritium

Detectable tritium was observed in all air samples collected at the Sedan and Schooner craters and at E Tunnel Pond 2
(Table 2-8). The tritium found at these locations comes primarily from the tritium used in nuclear testing devices.
During the detonations, the trittum was oxidized forming tritiated water which was entrained in the ejecta from the
cratering experiments at Sedan and Schooner and in the rubble formed in the various shafts of E Tunnel. At Sedan
and Schooner, the tritiated moisture evaporates and transpires from the soil and vegetation in these areas. At the

E Tunnel ponds, the tritiated water continues to flow out of the tunnel and evaporates into the air. Figure 2-5 shows
the variation of measured trittum concentrations in air throughout the year.

The highest annual mean concentration of tritium was at Schooner (420 x 10-6 pCi/mL [16 Bq/m?]), where the
sampler is located only 269 m from the crater and surrounded by ejecta from the crater. This concentration is only
28 percent of the CL. The data for Schooner are plotted in Figure 2-5 at one-tenth their actual values so that the
details at other locations may be seen. As in the past, the higher measurements occurred at Schooner and Sedan. The
concentrations at all locations followed the same pattern observed in past years: increasing during the summer months
and decreasing in the fall. This follows the rise and fall of the temperature and the influence of rainfall (DOE, 2003b).

Figure 2-6 shows the annual means for nineteen air sample locations with at least a seven-year history between 1988
and 2003. The data from 1982 through 1987 (dotted lines), taken from previous annual reports, were in some cases
reported as “< xxax”, in which xxox was an average of values that included the “less than” values as well as actual
measurements above the MDCs. Beginning with the 1988 data (solid lines) actual measurements were reported,
whether above or below their MDCs. Locations are color-coded into Area Groups consisting of adjacent NTS Areas.
As shown by this figure, the annual concentration averages of tritium in air were decreasing during the years 1982 to
1992 and continued the decrease more gradually from then to the present time.
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Table 2-8. Concentrations of tritium in air samples collected in 2003

3H Concentration (x 10¢ pCi/mL)
Number
NTS of % of Mean % >
Area Location Samples Mean CL® Median Std® Min©® Max@ MDC MDC

1 BJY 26 1.34 0.1 1.16 0.97 -0.65 3.16 1.12 59.6

5 DoD 25 0.83 0.1 0.44 1.00 -0.63 3.58 1.26 16.0

5 RWMS 4 Northeast 12 1.89 0.1 1.61 1.21 0.17 4.03 1.09 79.2

5 Sugar Bunker N 26 1.12 0.1 0.86 0.80 0.09 3.58 1.19 57.7

6 Yucca 26 0.80 0.1 0.85 0.78 -0.42 3.65 1.19 30.8

9 Bunker 9-300 26 3.24 0.2 2.83 2.24 0.56 7.27 1.09 96.2
10 Gate 700 South 26 0.99 0.1 0.61 0.90 0.00 3.48 1.13 32.7
10 Sedan N 26 13.67 0.9 11.01 9.92 3.03 34.21 1.13 100.0
12 E Tunnel Pond 2 25 5.41 0.4 5.66 3.07 1.23 11.66 1.12 100.0
16 3545 Substation 26 0.72 0.0 0.48 0.87 -0.41 3.57 1.24 26.9
18 Little Feller 2 N 25 0.46 0.0 0.40 0.62 -0.88 1.80 1.08 16.0
20 Gate 20-2P 11 0.66 0.0 0.49 0.65 -0.24 1.77 1.11 27.3
20 Schooner 25 419.69 28.0 241.10 387.05 32.29 985.48 1.56 100.0
23 Mercury Track 25 0.52 0.0 0.48 0.94 -2.28 3.05 1.24 24.0
25 Guard Station 510 26 0.52 0.0 0.30 0.77 -0.64 2.63 1.26 23.1
All Onsite Locations 356 31.70 2.1 1.05 146.80 -2.28 985.48 1.19 52.7

Blue shading indicates those stations which are EPA approved critical receptor samplers

No shading indicates those stations which are environmental samplers

Green shading indicates that some percentage of samples had concentrations above the sample specific MDC
(a) CL is the NESHAP Concentration Level for Environmental Compliance (see Table 2-1)

(b) Standard deviation (c) Minimum
Note: The CL for *H is 1,500 x 10 pCi/mL when expressed in the same

(d) Maximum

units as the data in this table.
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Figure 2-5. Concentrations of tritium in air samples collected in 2003
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Figure 2-6. Average long-term trends in tritium at locations on the NTS having at least 7
years of data

2.1.3.1.6 Gross Alpha and Gross Beta

The concentrations of gross alpha and gross beta radioactivity in air samples collected from all environmental
samplers in 2003 are shown in Tables 2-9 and 2-10 and Figures 2-7 and 2-8. Since these radioactivities include
naturally-occurring uranium isotopes, K, and "Be, no reference to a CL is appropriate. These analyses are useful in
that they can be performed by BN personnel at N'TS five days after collection to identify any increasing trends
requiring investigation.

As shown in Figures 2-7 and 2-8, the concentrations of both gross alpha and gross beta have a cyclical variation
similar to what has been observed in the past. The locations of peak values at DoD, U-3bh N, BJY, Sugar Bunker N,
and Bunker 9-300 identified on the figures, are at locations near or in areas of legacy deposits of radionuclides in and
on the soil. Peak values at these same five locations have been measured during previous years. No increasing trend
in gross alpha or beta radioactivity was observed for any location.
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Table 2-9. Gross alpha radioactivity in air samples collected in 2003

Gross Alpha (x 105 uCi/mL)
Number
NTS of Mean %>
Area Location Samples Mean Median Std@ Min® Max© MDC MDC

1 BJY 52 4111 3.696 2.810 -2.228 12.006 3.077 73.1
3 U-3ah/at N 52 5.651 5.547 2.636 0.824 13.747 3.100 87.5
3 U-3ah/at S 48 6.397 5.757 3.400 0.163 19.857 3.488 87.5
3 U-3bh N 50 4.825 4.669 2.954 -0.492 14.501 3.794 66.0
3 U-3bh S 51 4.424 4.602 2.051 -0.137 9.287 3.064 78.4
5 DoD 52 4.354 4.161 2.646 -0.122 14.470 3.083 71.2
5 Sugar Bunker N 48 5.646 5.663 2.779 0.000 15.492 3.214 87.5
6 Yucca 52 4.425 3.969 2.496 0.166 12.411 3.082 721
9 Bunker 9-300 52 4.045 3.487 2.412 -0.947 9.176 3.083 67.3
10 Gate 700 South 51 3.665 3.518 2.032 0.402 7.583 3.083 58.8
10 Sedan N 50 3.814 3.612 2.385 -1.112 12.651 3.356 60.0
16 3545 Substation 51 3.686 3.218 2.327 -0.403 9.380 3.041 52.0
18 Little Feller 2 N 51 3.750 3.704 2.405 -1.342 10.754 3.051 56.9
20 Gate 20-2P 21 2.726 2.570 1.618 -0.544 5.502 3.273 429
20 Schooner 49 3.832 3.537 2.386 -0.270 11.116 3.000 59.2
23 Mercury Track 51 3.763 3.706 2.278 -1.526 10.637 3.105 66.7
25 Guard Station 510 51 4.304 3.788 2.464 0.487 10.764 3.107 70.6
27 ABLE Site 39 3.822 3.422 1.975 0.166 8.105 3.160 64.1
27 JASPER Stack 23 -0.123 0.000 7.643 -10.895 22.391 28.724 0.0
All Onsite Locations 894 4.227 3.935 2.927 -10.895 22.391 3.828 67.0

Blue shading indicates those stations which are EPA approved critical receptor samplers

Orange shading indicates the point-source sampler station

No shading indicates those stations which are environmental samplers

Green shading indicates that some percentage of samples had concentrations above the sample specific MDC
(a) Standard deviation

(b) Minimum

(c) Maximum
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Table 2-10. Gross beta radioactivity in air samples collected in 2003

Gross Beta (x 10> uCi/mL)
Number
NTS of Mean % >
Area Location Samples Mean Median Std®@ Min® Max© MDC MDC
1 BJY 52 18.865 18.553 6.572 0.229 31.091 3.062 98.1
3 U-3ah/at N 52 19.855 20.027 5.694 7.097 29.242 3.085 100.0
3 U-3ah/at S 48 20.220 19.613 5.589 6.672 30.612 3.471 100.0
3 U-3bh N 50 19.315 18.845 5.597 6.326 32.228 3.774 100.0
3 U-3bh S 51 18.879 18.873 5.863 4.236 30.686 3.057 98.0
5 DoD 52 20.590 20.770 6.078 9.566 31.380 3.068 100.0
5 Sugar Bunker N 48 21.791 23.118 5.893 9.030 31.571 3.194 100.0
6 Yucca 52 20.452 20.334 6.265 7.579 34.178 3.066 100.0
9 Bunker 9-300 52 18.655 18.212 6.096 3.943 33.036 3.068 98.1
10 Gate 700 South 51 18.438 18.008 5.519 6.865 30.062 3.067 100.0
10 Sedan N 50 18.517 18.082 6.567 -4.618 31.791 3.340 98.0
16 3545 Substation 51 17.321 17.414 5.997 1.952 28.226 3.025 98.0
18 Little Feller 2 N 51 17.734 17.706 6.023 3.133 31.199 3.034 98.0
20 Gate 20-2P 21 17.112 17.976 5.585 3.956 25.817 3.273 95.2
20 Schooner 49 17.819 18.237 5.502 5.938 29.532 2.991 100.0
23 Mercury Track 51 19.477 19.728 5.948 10.412 30.834 3.090 100.0
25 Guard Station 510 51 20.770 20.772 6.274 8.402 37.103 3.093 100.0
27 ABLE Site 39 19.495 19.509 5.942 4.846 30.237 3.159 97.4
27 JASPER Stack 23 -8.803 -3.293 23.531 -96.057 20.082 28.724 0.0
All Onsite Locations 894 18.523 18.820 8.297 -96.057 37.103 3.814 96.5

Blue shading indicates those stations which are EPA approved critical receptor samplers

Orange shading indicates the point-source sampler station

No shading indicates those stations which are environmental samplers

Green shading indicates that some percentage of samples had concentrations above the sample specific MDC
(a) Standard deviation

(b) Minimum

(c) Maximum
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Figure 2-7. Gross alpha radioactivity in air samples collected in 2003
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Figure 2-8. Gross beta radioactivity in air samples collected in 2003
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2.1.3.2 Critical Receptor Samplers

The following radionuclides were detected at three or more of the critical receptor samplers: 241 Am, 238Pu, 239+240Py,
233+234J, 235+236(J, 238U, and 3H (tritium) (see Tables 2-2, 2-4, 2-5, 2-6, and 2-8, respectively). All concentrations of
these radionuclides were well below the CLs. The uranium isotopes are attributed to naturally-occurring uranium
(see Section 2.1.3.1.4). The concentration of each measured radionuclide (excluding uranium) at each of the six
critical receptor samplers was divided by its respective CL (see Table 2-1) to obtain a “fraction of CL”. These
fractions were then summed for each location. The sum of these fractions at each critical receptor sampler is less
than 1.0 (Table 2-11) and shows that the NESHAP dose limit to the public of 10 mrem/yr was not exceeded.

Table 2-11. Sum of percents of compliance levels for radionuclides detected at critical receptor samplers

Radionuclides Included in NTS Sum of Fractions of Compliance
Sum of Percents® Area Location Levels (CLs)
6 Yucca .015
10 Gate 700 South .007
16 3545 Substation .006
241 Am, 238Pu, 239+240Pu, 3H
20 Schooner .286®)
23 Mercury .007
25 Guard Station 510 .006

(a) 224, #5236, and U are not included in sum of percents. All uranium detected in air particulate
samples were determined to be naturally-occurring, based on their isotopic ratios.
(b) This equates to a hypothetical receptor at this location receiving a CEDE of 2.9 mrem/yr.

2.1.3.3 Point-Source (Stack) Sampler

The 2003 air samples from the stack sampler at the JASPER facility contained no man-made radionuclides above their
MDCs (see Tables 2-2 through 2-9). The HEPA filters at the facility appeared to function as intended. No
radionuclide emission rate or offsite dose was calculated, therefore, for this potential NTS radiation source

(see Section 7.0).

214 Environmental Impact

The concentrations of man-made radionuclides in air on the NTS were all less than the regulatory concentration limits
specified by federal regulations. Long-term trends of 239+240Pu and tritium in air continue to show a decline with time.
All radionuclides detected by environmental monitoring appear to be from legacy deposits of radioactivity on and in
the soil from past nuclear tests. There was no significant contribution to radioactive air emissions from NTS
operational facilities in 2003.
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2.2 Non-Radiological Air Quality Assessment

2.2.1 Goals and Compliance Measures

Non-radiological air quality assessments' are conducted to document compliance with current state of Nevada air
quality permits that regulate specific operations or facilities on the NTS. The state of Nevada has adopted the CAA
standards which include NESHAP, National Ambient Air Quality Standards (NAAQS), and New Source
Performance Standards (NSPS) (see Section 1.1.1). Therefore, requirements set forth in the N'TS air permits issued by
the state are in compliance with these national standards. Specifically omitted from this section is NESHAP
compliance for radionuclide emissions, as these were presented in Section 2.1.3.2. Assessments, facility/equipment
monitoring, record-keeping, and reporting activities related to air quality on the N'TS are conducted by BN ECD
specifically to:

e Ensure that NTS operations comply with all the requirements of current air quality permits issued by the state of
Nevada for NTS operations.

e Ensure that air emissions of criteria pollutants (sulfur dioxide [SOz]), nitrogen oxides|NOx], carbon monoxide
[CO], ozone, lead [Pb], and particulate matter [PM]) do not exceed limits established under NAAQS.

e Ensure that NTS operations comply with the asbestos abatement reporting requirements under NESHAP.
e Document usage of ozone-depleting substances (ODS) to comply with Title VI of the CAA.

BN ECD personnel monitor the following compliance measures as required by air quality permits for the operation of
specific facilities and/or pieces of equipment on the NTS:

e Tons of emissions of each criteria pollutant produced annually
e Gallons of fuel burned annually

e Hours of operation of equipment per year

e Monthly opacity readings

e Rate at which aggregate and concrete is produced

e Amount of asbestos in existing structures removed or scheduled for removal

2.2.2 Methods

There are three current N'TS air quality permits (see Section 1.12, Table 1-12). They include:

e AP9711-0549 for over 30 facilities/pieces of equipment in Areas 1, 3, 5, 6, 12, and 23

e AP9711-0556 for the HSC in Area 5

e  AP9711-0814 for the (Tactical Demilitarization Development Project) TaDD Facility in Area 11

NTS facilities that are regulated by air permits must adhere to the recordkeeping and operational requirements
specified in the permits. Compliance is verified by conducting periodic site walk-downs, observations of equipment
while in operation, and a review of the records associated with each permitted facility.

Along with each air quality permit issued, there is an Air Emissions Inventory which lists all permitted
facilities/equipment and the quantities of criteria pollutants as well as (Hazardous Air Pollutants) HAPs that each
facility/piece of equipment would emit annually if it were operated for the maximum number of hours specified in the
air permit. These quantities are known as the “Potential to Emit” (PTE). Lead is considered a HAP as well as a
criteria pollutant. Emissions from lead are reported as part of the total HAPs emissions rather than as a separate

"The word “assessment” versus “monitoring” is used in this section. Adherence to most non-radiological air quality
standards on the NTS does not require field collection and analysis of air samples (activities called “monitoring” in
this report). Instead, adherence to NTS air quality permits for non-radiological emissions usually involves the review
of records, gathering of operational information, and calculations of emissions.
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criteria pollutant. Compliance with permits involves documenting that the PTE for all facilities/equipment is not
exceeded. A description of the various activities performed or measures tracked in order to meet permit requirements
are described below.

2.2.2.1 Emissions of Criteria Air Pollutants and Hazardous Air Pollutants

Quantities of emissions of criteria pollutants and non-radiological HAPs produced by each permitted facility are
determined through calculations that take into account the number of operating hours, number of gallons of fuel
burned, number of tons of material that were produced, and emission factors. Emission factors are representative
values that relate the quantity of a pollutant released to the atmosphere to an activity associated with the release of
that pollutant. These factors are generally expressed as the weight of the pollutant divided by a unit weight, volume,
distance or duration of the activity emitting the pollutant, e.g., pounds of particulates emitted per ton of aggregate
material produced. Emission factors have been developed for many different types of industries and activities and are
published by the EPA in a two-volume document known as the Compilation of Air Pollutant Emission Factors

(EPA, 1995). This document is updated on a continuing basis and is recognized by regulatory agencies as an industry
standard. The emission factors that were used in the NTS air quality operating permits are derived from this source.

Each yeat, the state issues to NNSA /NSO, as an air quality permit holdet, Actual Production/ Emissions Reporting Forms
for each of the NTS air permits. These forms are used to report the actual hours of operation, gallons of fuel burned,
etc., for each permitted facility/piece of equipment listed on each air quality permit. Using this data and emission
factors furnished by the state, emissions of the criteria pollutants are calculated and the emissions reported along with
the other required information mentioned above. The forms are completed by BN ECD personnel and returned to
NNSA/NSO for submittal to the state. The state uses the information from the report to determine annual
maintenance and emissions fees and to document compliance with emission limits.

Quantities of criteria pollutants produced by open burns are not required to be calculated. However, submittal of an
Open Burn Variance form is required by the state prior to each burn. An exception to this is the Open Burn Variance
for fire extinguisher training, which is valid for one year and covers approximately 60 fire extinguisher training
sessions conducted throughout the year.

2.2.2.2 Production Rates/Hours of Operation

Compliance with operational parameters such as production rates and hours of operation is verified through an
examination of the data generated by each facility owner for the annual report to the state. The number of hours that
equipment operates throughout a year is determined by reading meters that are located on each piece of equipment.
Permit requirements specific to each piece of equipment dictate the frequency in which readings are obtained.
Production rates for construction facilities such as the aggregate-producing plant are calculated using the hours of
operation and amount of material produced. Logbooks are maintained to record this information. Gallons of fuel
used are calculated using industry standards and the hours of operation, or simply by recording tank levels each time
that the tank is filled.

2.2.2.3 Opacity Readings

Under Title 40 CFR, Part 60, personnel that conduct visible emissions evaluations to satisfy the opacity requirements
for a facility or piece of equipment must be certified semi-annually by a qualified organization. A form similar to one
appearing in Title 40 CFR, Part 60 for conducting visible emissions evaluations is used to record and document the
readings. The form requires that weather conditions, wind speeds and other factors that could affect the readings be
recorded. Visual readings are taken every 15 seconds. A minimum of 24 consecutive readings is required for a valid
reading. The average of the 24 readings must not exceed the permit-specified limit (20 percent for NAAQS,

10 percent for NSPS) to remain in compliance. Readings are only required to be obtained once during the month that
the equipment is used. No readings are required during the month(s) that the equipment is not used.

2.2.24 HSC Reporting

The NTS air quality operating permit for the HSC requires, in addition to annual reporting, the submittal of test plans
and final analysis reports to the state for each chemical release. Test plans provide detailed information regarding the
types and quantities of chemicals to be released, a description of how they will be released, and environmental and
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chemical hazards. The HSC, by its nature as a research facility, provides no air quality controls. The impact of the
chemical releases is minimized by controlling the amount and duration of each release. When chemical release tests
are conducted, plumes pass through an instrument array and impacts are confined to a defined area. Predictions of
impacts for each test are reliable because of extensive meteorological data that is available on wind direction, wind
speed, standard deviation of wind direction, vertical turbulence, temperature, humidity, and barometric pressure. In
turn, post-release monitoring is used to document the degree of actual impact. Following each release, a completion
report is submitted that documents the test dates, chemicals, and quantities that were actually released.

2.2.2.5 TaDD Reporting

The TaDD is located in Area 11 at the NTS. This facility was developed as a prototype of a portable burn facility to
dispose of unneeded Shillelagh tactical military rocket motors. As such, an air quality operating permit was required
because of the emissions generated during each burn. Emissions are controlled by a baghouse, HEPA, and ultra high
efficiency filters. Permit requirements include annual reporting of hours of operation and emissions and an opacity
limit of 20 percent.

2.2.2.6 ODS Recordkeeping

ODS recordkeeping requirements applicable to NTS operations include maintaining, for a minimum of three years,
evidence of technician certification, recycling/recovery equipment approval, and setvicing records for appliances
containing 22.7 kilograms (50 pounds) or more of refrigerant. Compliance with recordkeeping and certification
requirements for the use and disposition of ODS is verified through periodic assessments. The assessments include a
records review and interviews with managers and technicians associated with the use, disposition, and purchase of
refrigerants. Under Section 608 of the CAA, EPA may conduct random inspections to determine compliance.

2.2.2.7 Asbestos Abatement

Asbestos abatement plans are made annually which estimate the quantities of asbestos-containing materials that are
scheduled for removal during the next calendar year. These projections are submitted to EPA in an Annual Asbestos
Abatement Notification Form. If quantities actually removed exceed 79.2 linear meters or 14.9 square meters

(260 linear feet or 160 square feet), then EPA is notified by submitting a Notification of Demolition and Renovation
Form. The recordkeeping requirements for asbestos abatement activities on the NTS include maintaining the
following records for the following number of years:

e Asbestos air and bulk sampling data records (collected during asbestos removal projects) up to 75 years
e  Asbestos abatement plans up to 25 years

e  Operations and Maintenance activity records up to 75 years

e Location-specific records of asbestos-containing materials for a minimum of 75 years

Compliance with recordkeeping requirements is verified through periodic assessments. The assessments include a
records review and interviews with managers and technicians associated with asbestos abatement. State
assessments/audits are performed petiodically.

2.2.3 Results

2.2.3.1 Emissions of Criteria Air Pollutants and Hazardous Air Pollutants

Records that were examined for permitted facilities and equipment indicated that all operational parameters were
being propetly tracked. Table 2-12 presents the calculated tons of emissions of criteria pollutants regulated under
permits from those NTS facilities that were operational during 2003. The maximum allowable emissions (i.e., the
PTE) for each facility are also shown in Table 2-12 and were derived from the limits set forth in the NTS air quality
permits. Approximately 12.9 mtons (14.3 tons) of criteria pollutants were emitted from NTS facilities and equipment
during 2003. The majority of these emissions were nitrogen oxides from fuel burned by diesel fired generators. No
emission limits were exceeded.
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Table 2-13 is a summary of tons of air pollutants released on the NTS since 1995. These numbers were derived from
the Actual Production/Emissions Reporting Forms that ate required to be submitted to the state annually. Prior to
calendar year (CY) 2000, HAPS were not included in the Reporting Forms. HAPS are now reported, but for only a
few of the facilities. Specific HAPS are not identified in the Reporting Forms. The quantity of HAPS released in
2003, as calculated in the Reporting Forms, was 0 (Table 2-13).

The Calendar Year 2003 Actual Production/ Emissions Reporting Form, containing the calculated emission totals for 2003

was submitted to the Nevada Division of Environmental Protection on February 24, 2004, prior to its due date of
March 1.

Table 2-13. Tons of air pollutants released on the NTS since 1995

Total Emissions (tons/yr)®
Pollutant 1995 1996 1997 1998 1999 2000 2001 2002 2003
Particulate Matter (PM10)® 453 289 167 111 1.7 146 205 361 239
Carbon Monoxide (CO) 021 0.04 528 1.8 187 276 484 46 1.79
Nitrogen Oxides (NOx) 156 016 19.79 757 8.07 1275 2223 21.09 8.11
Sulfur Dioxide (SO2) 147 03 08 037 042 098 168 1.62 0.76
Volatile Organic Compounds (VOC) 19.87 2.82 094 11.76 1.99 1.89 2.01 21 121
Hazardous Air Pollutants (HAPS) 0 0 0 0 0 001 003 0.01 0

(a) For mtons, multiply tons by 0.9072
(b) Particulate matter equal to or less than 10 microns in diameter

2.2.3.2 Production Rates/Hours of Operation

Production rates and hours of operation were computed for all permitted facilities as an interim step in order to
calculate the tons of air pollutants emitted in 2003, as shown in Table 2-12 above. The records examined for all
permitted equipment and facilities indicated that the production rates, hours of operation, and gallons of fuel used by
each were within the specified permit limits.

2.2.3.3 Opacity Readings

During 2003, four BN personnel were certified by Carl Koontz Associates to conduct visible emissions evaluations
(i.e., opacity readings). Opacity readings were obtained for the following N'TS permitted facilities regulated under the
NAAQS opacity limit of 20 percent: Area 23 Incinerator, Area 1 Concrete Batch Plant, Area 1 Wet Aggregate Plant,
Area 23 Boiler, Area 1 Storage Silos, and the Portable Field. Readings for these facilities ranged from 0 to 10 percent,
all below the air quality permit limits of 20 percent.

Opacity readings were obtained once a month for a portion of the Area 1 Wet Aggregate Plant which is regulated
under the stricter NSPS opacity limit of 10 percent. Opacities were found to be within the 10 percent limit.

One evaluation was performed for a small chemical release at Test Cell C in Area 26. Test Cell C is a non-permitted
facility for such releases, and permission from the state was required and obtained prior to conducting the release.
The opacities from this facility ranged from 15 to 20 percent.

2.2.3.4 HSC Reporting

In 2003, four chemical tests consisting of 17 releases were conducted at the HSC. They included:
e Divine Invader Test Series (2 releases)

e Roadrunner II Test (4 releases)

®  Quail Project (3 releases)

¢ DuPont Fuming Acids Mitigation Workshop (8 releases)
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A completion report was submitted to NNSA /NSO for transmittal to the Nevada Division of Environmental
Protection’s Bureau of Air Pollution Control at the conclusion of each test. Table 2-14 summarizes the quantities of
all chemicals released during all 2003 tests.

Table 2-14. Pounds of chemicals released during tests conducted in 2003 at the HSC

State in Total Amount
Chemical Container Released (Ibs)®
Chlorosulfonic acid Liquid 2,457
Methyl phosphonic dichloride Liquid 22
Dipropylene glycol methyl ether Liquid 5,228
Dimethyl methylphosphonate Liquid 3,183
Nitrous oxide Gas 40
Oleum Liquid 2,545
Sulfur hexafluoride, pure Gas 230
Thiodiglycol Liquid 533
Thionyl chloride Liquid 32

(a) 1Ib=0.456 kilograms

2.2.3.5 TaDD Reporting

The TaDD facility has not been used due to lack of funding, and in 2003 the Shillelagh missiles that would have been
burned at this facility were removed from the NTS. Thus, no opacity readings have been acquired and no emissions
reported.

2.2.3.6 ODS Recordkeeping

From an assessment conducted in CY 2002, it was determined that the regulatory requirements of Title VI
(Section 608) of the CAA for the protection of stratospheric ozone were generally being met. No assessment was
conducted in CY 2003. An ODS Management Plan is scheduled to be written in 2004 to develop and implement a
program and procedures to maximize the use of safe alternatives to ODS due to their required phaseout.

2.2.3.7 Asbestos Abatement

An Annual Asbestos Abatement Notification Form was submitted to the EPA in November 2002 which projected
that 45.7 linear meters (150 linear feet) and 18.6 square meters (200 square feet) of asbestos-containing material would
be removed from NTS facilities in 2003. During 2003, the actual amounts of asbestos-containing materials that were
removed included those from the old steam plant in Mercury and the old Mercury theatre as shown below:

e 929 square meters (1,000 square feet) of transite board
e (1 linear meters (200 linear feet) of thermal system insulation
e 743 square meters (800 square feet) of sprayed-on insulation

The EPA was notified of these activities because the quantities of asbestos-containing material removed exceeded
EPA’s notification threshold of 79.2 linear meters or 14.9 square meters (260 linear feet or 160 square feet). All other
asbestos abatement activities throughout the NTS complex were minor in scope, involving the removal of amounts
below the reporting threshold. Asbestos abatement records continued to be maintained as required.

2.24 Environmental Impact

Air emissions produced by NTS operations and activities during CY 2003 were within regulatory limits and had little,
if any, impact to air quality on the N'TS and at offsite locations. Emissions of pollutants for CY 2003 were
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significantly less than those generated during the heightened activity that occurred in the years prior to the nuclear
weapons testing moratorium.

Impacts of the chemical releases during tests at the HSC are minimized by controlling the amount and duration of
each release. Biological monitoring at the HSC is performed whenever there is a risk of significant exposure to
downwind plants and animals from the planned tests (see Section 12.5). BN biologists review all chemical release test
plans to determine the level of field monitoring needed for each test. To date, chemical releases at the HSC have used
such small quantities (when dispersed into the air), that downwind test-specific monitoring has not been necessary.
No measurable impacts to downwind plants or animals have been observed.
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3.0 Radiological and Non-Radiological Water Monitoring

This chapter presents both radiological and non-radiological monitoring results for surface water and groundwater
conducted by Bechtel Nevada (BN) on and off the Nevada Test Site (NTS). Surface water and groundwater includes
natural springs, drinking water, non-potable groundwater, and water discharged into domestic and wastewater systems
on the NTS. Several BN programs or projects are involved with water monitoring and include: (1) routine
radiological monitoring conducted by BN Environmental Technical Services (ETS) under the Routine Radiological
Environmental Monitoring Plan (RREMP) (DOE, 2003b), (2) water quality assessments of permitted water systems
conducted by BN Environmental Compliance Department (ECD), and (3) water sampling and analysis conducted by
the Underground Test Area (UGTA) Project. Water quality assessments are driven by the need to comply with
applicable state and federal regulations (see Section 1.2) as well as by the desire to address the concerns of
stakeholders who reside within the vicinity of the NTS. Section 3.1 of this chapter addresses only radiological water
monitoring,.

Data presented in Section 3.1 are limited to the concentrations of radioactivity in water samples. These data are then
used to calculate radiological dose to the general public, via drinking water, in the vicinity of the NTS. The reader is
directed to Section 7.0 (Radiological Dose Assessment) of this Nevada Test Site Environmental Report (NTSER)
where the calculated dose from drinking water is presented.

An oversight monitoring program has been established by U.S. Department of Energy, National Nuclear Security
Administration Nevada Site Office NNSA/NSO) to independently monitor radionuclide contamination of offsite
springs and water supply systems. This independent oversight program is managed by the Desert Research Institute
(DRI). DRI’s 2003 monitoring results for surface and groundwater are presented in Section 5.7 of this NTSER.

Section 3.2 of this chapter presents the results of non-radiological water monitoring of drinking water, domestic and
industrial waste waters on the NTS. Non-radiological water monitoring is also conducted to comply with state and
federal water regulations (see Section 1.2).

3.1 Radiological Surface Water and Groundwater Monitoring

There have been 828 underground nuclear tests conducted at the NTS. Approximately one third of these tests were
detonated near or below the water table (DOE, 1996; DOE, 2000b). This legacy of nuclear testing has resulted in the
contamination of groundwater in some areas. The Federal Facility Agreement and Consent Order (FFACO)
established Corrective Action Units (CAUs) that delineated and defined areas of concern for groundwater
contamination on the NTS (DOE, 1996). Figure 3-1 shows the locations of underground nuclear tests and areas of
potential groundwater contamination. To safeguard the public’s health and safety and comply with applicable federal,
state, and local environmental protection regulations as well as the U.S. Department of Energy (DOE) directives,
groundwater on and near the NTS is monitored for radioactivity. Monitoring in the past has been conducted by the
U.S. Public Health Service, U.S. Geological Survey (USGS), the U.S. Environmental Protection Agency (EPA), and
others. In 1998, BN was tasked by NNSA /NSO to establish and manage an N'TS integrated and comprehensive
radiological environmental monitoring program. The RREMP (DOE, 2003b), was prepared and describes
groundwater monitoring objectives, regulatory drivers, and quality assurance protocols.

3.1.1 Goals and Compliance Measures

The goal of radiological water monitoring is to determine if concentrations of radionuclides in groundwater and in
surface water bodies at the NTS and its vicinity pose a threat to public health or the environment. Specifically, the
monitoring program collects and analyses water samples to meet the following objectives:

e Determine if radionuclide concentrations in on and offsite water supply wells exceed the safe drinking water
standards established by the EPA under the Safe Drinking Water Act and the dose limits to the general public
established by DOE Order 5400.5. (See Section 7.0 for calculated dose).

e Determine if radionuclide concentrations in surface water from NTS natural springs and from bodies of water on

the NTS result in the exposure of terrestrial and aquatic animals to doses which exceed those established by DOE
(DOE-STD-1153-2002) to protect wildlife populations. (See Section 7.0 for calculated dose).
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e Determine if permitted facilities on the N'TS are in compliance with permit discharge limits for radionuclides.

e Determine if radionuclide concentrations in offsite natural springs and from on and offsite non-potable water
wells (monitoring wells), including those within CAUs, indicate that past or present NNSA/NSO activities have
an impact on the environment. Often, strict drinking water standards are used as a monitoring action level for
this determination.

The RREMP outlines the goal and objectives listed above. In addition to RREMP-driven monitoring, the UGTA
Project (see Section 13.0) collects data from wells to define groundwater flow rates and direction to determine the
nature and location of aquifers. Data from these studies are used to determine whether or not radionuclides resulting
from nuclear testing have moved appreciable distances from the original test location. Groundwater or vadose zone
sampling and radiological analysis results for 2003 from UGTA wells are also presented in this section of the NTSER
along with RREMP monitoring results (see Section 3.1.5).

The measures for radiological water monitoring in 2003 were concentrations of the following analytes:

o 24Am

e 1C

e  Gamma-emitting radionuclides
®  Gross alpha radioactivity

e  Gross beta radioactivity

Y 238Pu, and 239+240Pyy

e 220Ra and 22Ra

Y 9()81-

o 9Tc

e Tritium (°H)

e  Uranium isotopes

The selection of analytes for groundwater monitoring are based on the radiological source term from historical
nuclear testing, regulatory/permit requirements, and charactetization needs. The isotopic inventory remaining from
nuclear testing is presented in the most recent environmental impact statement for N'TS activities (DOE, 1996¢) and a
recent Lawrence Livermore National Laboratory (LLNL) document (Smith, 2001). Many of the radioactive species
generated from subsurface testing have very short half-lives, sorb strongly onto the solid phase or are bound into
what is termed “melt glass” and are not available for groundwater transport in the near term (Smith, 1993; Smith et al.,
1995). Tritium (*H) is the radioactive species created in the greatest quantities and is widely believed to be one of the
most mobile. Tritium is therefore the primary target analyte and represents the greatest concern to users of
groundwater on and around the NTS for at least the next 100 years due to its high mobility and concentration

(DOE, 1996c; International Technology [IT], 1997).

Tritium analyses are done on all water samples. Analyses for gross alpha, gross beta, and gamma-emitting
radionuclides are also conducted on all water samples as rapid screening measures. Gross alpha and gross beta
radioactivity include activity from both natural and potential man-made radionuclides but are used as indicators of
radionuclide contamination. Naturally-occurring deposits of certain minerals in water can contribute to both alpha
(e.g., isotopes of uranium and 22Ra) and beta (e.g., 22Ra and ’K) radiation. The analyses for gamma-emitting
radionuclides by gamma spectroscopy can identify the presence of specific man-made radionuclides (e.g., 2! Am, 137Cs,
00Co, 1%2Bu, and '5*Eu), as well as natural radionuclides (e.g., 228Ac, 212Pb, YK, 235U, and 2%*Th). Specific analyses for
238Py, 239+240Py, 226Ra, 228Ra, 4C , %Sr, ¥ Tc, 24 Am, and uranium isotopes were performed on selected water samples
to help characterize sampled locations. Water analyses also included chemical parameters to characterize the
groundwater system, but these measures are not reported in the NTSER.
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3.1.2 Methods

3.1.2.1 Monitoring Locations

The NTS groundwater monitoring network consists of a variety of monitoring locations that include onsite supply
wells, domestic offsite wells, wells specifically designed to monitor groundwater, natural springs, containment ponds,
and point of opportunity locations. The groundwater locations sampled in 2003 are presented in Figures 3-2 and 3-3.
The NTS groundwater monitoring sites are located in a complex hydrogeologic setting as described in Appendix A,
Section A.5. The predicted groundwater flow paths are also presented in Figures 3-2 and 3-3.

A network of 45 wells were sampled in 2003 (Figure 3-2) and consisted of:

e 21 offsite wells
e 10 onsite potable water supply wells (nine of which are permitted)

¢ 14 onsite monitoring wells (3 are compliance wells for the Area 5 RWMS and 1 is a compliance well for the
Area 23 sewage lagoon)

Current surface water monitoring locations sampled in 2003 on and off the NTS (Figure 3-3) include:

e  ( offsite springs
e 1 NTS operations-related containment pond system (E Tunnel ponds)

® 3 onsite sewage lagoons

Several UGTA wells were sampled and analyzed for radionuclides in 2003 under the UGTA program (see
Section 13.0). These wells do not comprise the RREMP network of groundwater wells, but they are briefly discussed
in Section 3.1.4 below.

3.1.2.2 Water Sampling/Analysis

Water sampling methods are based, in part, on the characteristics and configurations of the sample locations. For
example, wells with dedicated pumps may simply be sampled from the associated plumbing (e.g., spigots) at the
wellhead, while wells without pumps may be sampled via a wireline bailer or a portable pumping system. Grab
samples (discrete samples with respect to space and time) are typically obtained from the springs.

Some of the monitoring program wells ate constructed with multiple strings of casing/tubing or multiple completion
zones comprised of discrete intervals of slotted casing which access different horizons of the penetrated hydrostrati|
graphic units. Multiple-depth samples were obtained from four wells with such configurations in 2003:

e (15and 679 m (2,017 and 2,228 ft) below ground surface (bgs) in ER-6-1

e 590,622,649, and 701 m (1,935, 2,040, 2,130, and 2,300 ft) bgs in HTH #1
e 518 and 649 m (1,700 and 2,130 ft) bgs in UE-18¢

e 475 and 608 m (1,560 and 1,994 ft) bgs in PM-3

Sampling frequencies and requisite analyses for routine radiological water monitoring are based on the location and
type of the sampling point as defined in the RREMP (DOE, 2003b). During each monitoring year, not every water
sample is analyzed for every analyte as per the design criteria of the RREMP. In 2003, tritium, gross alpha, gross beta,
238Py, 239+240Pu, and gamma spectroscopy analyses were performed on all samples. Analyses for the other listed
radionuclides were performed only on specific subsets of groundwater, spring, onsite containment pond, and sewage
lagoon samples based on the probability of their existence at the sampled location or whether they have been screened
for previously at that location.

To achieve a sufficiently low detection limit, the analyses for most trittum samples were conducted after the samples
underwent an enrichment process. The enrichment process concentrates tritium in a sample to provide an effective
minimum detectable concentration (MDC) (see Glossary, Appendix D) of approximately 20 pCi/L. The MDC for
standard (non-enriched) trittum analyses typically ranges from 200-400 pCi/L.
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3.1.2.3 Data Quality

Quality Assurance and Quality Control (QA/QC) protocols, including Data Quality Objectives, have been developed
and are maintained as essential elements of water monitoring as directed by the RREMP. The QA requirements
established for the monitoring program include the use of sample packages to thoroughly document each sampling
event, rigorous management of databases, and completion of essential training. The program also provides for the
stringent oversight of external analytical laboratories and internal data validation, verification, and review. Routine
QC samples (e.g., duplicates, blanks, and spikes) are also incorporated into the analytical suites on a frequent basis.
The reader is directed to Section 17.0 for a thorough discussion of QA protocols and procedures utilized for
radiological water monitoring.

3.1.2.4 Data Reporting

Each water sample is analyzed for a potentially very large suite of radionuclides based on the analytes listed in

Section 3.1.1 above. The following results section presents only concentrations that were above the MDC for
gamma-emitting radionuclides, plutonium, #C, %Sr, and *Tc. Concentration values of gross alpha, gross beta, tritium,
226Ra, and 228Ra, whether they are below or above the sample-specific MDCs, are presented for all water samples in
the data tables.

The uncertainty values presented in the data tables of this chapter represent the counting uncertainty (or “error”) of
the analytical method. This does not include the uncertainty associated with the preparation and concentration of
tritium which is estimated to be up to 20 percent. Therefore, it is important to note that the total or system error
associated with the enrichment and analysis process for tritium samples is somewhat higher than the uncertainty
values presented in the data tables.

3.1.3 Results

3.1.3.1 Offsite Wells

The offsite sampling locations included private domestic wells, community wells, and NNSA /NSO wells related to
NTS activities. The 2003 data indicate that groundwater at the offsite locations has not been impacted by NTS
nuclear testing operations. All of the trititum results for the offsite wells were less than the MDC except for the Beatty
Water and Sewer well, which was barely above the sample-specific MDC (Table 3-1). The radiological analytes that
were principally detectable in 2003 were gross alpha and gross beta. No man-made radionuclides were detected by
gamma spectroscopy in any of the water samples.

ER-OV-01 and ER-OV-02, had gross alpha levels above the EPA established 15 pi/L maximum contaminant level
(MCL) in drinking water. These two offsite monitoring wells do not supply drinking water. These wells produce
water from a volcanic aquifer that may have relatively higher quantities of natural alpha-yielding elements in the host
rock. The gross alpha levels are attributed to the decay of naturally-occurring uranium and local variation in
mineralogy due to hydrothermal alteration in the volcanic host rock.

3.1.3.2 Offsite Springs

Four of the six offsite springs sampled (Big Springs, Crystal Pool, Fairbanks Spring, and Longstreet Spring)

(see Figure 3-3) are located within the Ash Meadows National Wildlife Refuge, which is located approximately

6 km (3.7 mi) south-southwest of the NTS. With respect to the regional groundwater flow system, Ash Meadows is
hydrologically downgradient of the N'TS and serves as a discharge area. The two other springs sampled (Spicer Ranch
Spring and Revert Spring) are near Beatty, Nevada.
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Table 3-1. Gross alpha, gross beta, and tritium analysis results for offsite wells in 2003

Gross a Gross B H +

Date Uncertainty@ (MDC) Uncertainty (MDC) Uncertainty (MDC)
Monitoring Location Sampled (pCi/L)™® (pCi/L)"® (pCi/L)'?
Amargosa Valley RV Park 8/20/2003 0.617 = 0.873 (1.81) 239 + 124 (2.30) -104 + 165 (27.8)
Beatty Water and Sewer  8/6/2003 111 = 220 (1.28) 958 + 1.99 (1.84) 299 + 153 (23.9)
Cind-R-Lite Mine 8/6/2003 375 = 0.920 (0.864) 3.67 + 1.05 (1.33) 944 = 145 (24.1)
Cooks Ranch Well #2 8/20/2003 1.39 + 0.921 (1.50) 116 + 231 (2.06) 201 = 163 (27.5)
Crystal Trailer Park 8/20/2003 220 = 0.863 (1.20) 6.76 + 153 (1.74) -109 = 166 (28.0)
De Lee Ranch 8/20/2003 1.42 =+ 0.939 (1.59) 560 + 1.61 (2.30) 1132 = 165 (27.8)
ER-OV-01 6/23/2003 150 = 4.63 (2.77) 489 + 177 (1.77) 183 = 128 (20.5)
ER-OV-01 FD® 6/23/2003 168 + 5.02 (3.02) 6.25 + 2.01 (1.91) NA®
ER-OV-02 6/24/2003 244 + 632 (3.95) 279 + 1.89 (2.11) 6.66 = 155 (26.0)
ER-OV-02 FD 6/24/2003 238 + 6.15 (3.53) 250 + 1.90 (2.17) NA
ER-OV-03A 6/24/2003 129 + 3.99 (3.08) 219 + 158 (1.89) 0972 + 116 (19.7)
ER-OV-03A FD 6/24/2003 129 + 422 (2.64) 244 + 150 (1.76) NA
ER-OV-03C 6/25/2003 131 = 438 (291) 6.73 = 2.01 (1.91) 123 + 130 (21.2)
ER-OV-03C2 6/25/2003 108 = 3.95 (3.08) 364 + 1.72 (2.00) 208 + 139 (22.1)
ER-OV-04A 7/15/2003 842 + 644 (8.88) 6.60 = 427 (5.81) 201 + 144 (23.0)
ER-OV-05 7/15/2003 114 =+ 7.08 (8.61) 8.64 + 426 (5.28) 849 = 154 (25.9)
ER-OV-06A 6/23/2003 117 = 395 (3.27) 722 + 202 (1.91) 430 + 130 (21.7)
Fire Hall #2 Well 8/20/2003 1.63 = 0.989 (1.60) 110 + 218 (1.95) 834 = 169 (27.9)
Longstreet Casino Well #1 8/20/2003 0.872 + 0.633 (1.05) 927 + 1.78 (1.46) -16.1 £ 162 (27.3)
PM-3 (1,560 ft bgs) 12/10/2003 9.61 = 191 (1.12) 222 + 3.80 (1.75) -11.9 £ 121 (21.6)
PM-3 FD (1,560 ftbgs) ~ 12/10/2003 NA NA 714 £ 130 (227)
PM-3 (1,994 ft bgs) 12/10/2003 5.85 = 1.49 (1.43) 113 + 2.38 (2.26) 488 £ 127 (22.1)
Roger Bright Ranch 8/20/2003 412 + 144 (1.87) 134 + 270 (2.45) 786 + 160 (27.0)
School Well 8/20/2003 1.92 + 0.733 (0.986) 102 + 1.91 (1.40) 684 = 168 (28.3)
Tolicha Peak 8/6/2003 2.84 = 1.60 (2.56) 489 + 1.79 (2.91) 705 + 142 (23.6)
US Ecology 8/6/2003 356 + 122 (1.50) 101 + 2.23 (2.26) 219 + 147 (234)
US Ecology FD 8/6/2003 NA NA -1.80 = 137 (23.6)

Green shaded results are considered detected (result is greater than the sample specific MDC)
Yellow shaded results are any which are equal to or greater than the EPA-designated levels shown below for each analyte:
(a) 2 standard deviations
(b) The EPA established MCL in drinking water for gross alpha () is 15 pCi/L
(c) The EPA "Level of Concern" in drinking water for gross beta () is 50 pCi/L
(d) The EPA established MCL in drinking water for tritium (*H) is 20,000 pCi/L
(e) FD = field duplicate sample
(f) NA = Specific analysis was not run on the sample

Detectable concentrations of gross alpha and gross beta were present in water collected from the springs, although
their concentrations were below limits EPA has established for drinking water (Table 3-2). No detectable
concentrations of tritium were found in any of the samples (Table 3-2). No man-made gamma-emitting radionuclides
were detected. The low measurable gross alpha and gross beta radioactivity in the spring waters is likely from natural
sources.

3-8



Radiological and Non-Radiological Water Monitoring

Table 3-2. Gross alpha, gross beta, and tritium analysis results for offsite springs in 2003

Gross o = Gross B = H =

Date Uncertainty® (MDC) Uncertainty (MDC) Uncertainty (MDC)
Monitoring Location ~ Sampled (pCi/L)® (pCi/L)® (pCi/L)"®
Big Springs 8/13/2003 1.95 = 0.688 (0.877) 631 = 0.851 (1.16) -6.74 = 16.5 (27.9)
Big Springs FD® 8/13/2003 NA® NA 266 + 159 (26.7)
Crystal Pool 8/13/2003 213 + 0.673 (0.856) 101 + 1.02 (1.30) 234 + 163 (27.4)
Fairbanks Spring 8/13/2003 237 + 0.848 (0.928) 708 = 1.08 (1.55) 0.799 + 16.8 (28.1)
Longstreet Spring 8/13/2003 327 + 0.760 (0.705) 700 = 0843 (1.13) 154 = 17.1 (27.8)
Revert Spring 8/6/2003  4.80 = 0.905 (0.702) 519 + 0754 (1.10)  -542 + 162 (27.2)
Spicer Ranch Spring 8/6/2003  4.86 + 0.927 (0.827) 672 = 0846 (1.19) 955 = 163 (27.4)
Spicer Ranch Spring FD  8/6/2003 NA NA 514 + 165 (27.7)

Green shaded results are considered detected (result is greater than the sample specific MDC)

(a) 2 standard deviations

(b) The EPA established maximum contaminant level (MCL) in drinking water for gross alpha (a) is 15 pCi/L
(c) The EPA "Level of Concern" in drinking water for gross beta (B) is 50 pCi/L

(d) The EPA established MCL in drinking water for tritium (SH) is 20,000 pCi/L

(e) FD = field duplicate sample

(f) NA = Specific analysis was not run on the sample

3.1.3.3 NTS Potable Water Supply Wells

The 2003 data continue to indicate that subsurface nuclear testing has not impacted the NTS potable water supply
network. All of the water samples from the supply wells had non-detectable concentrations of trititum (Table 3-3).

WW-C1 (also known as Water Well C-1) had a history of validated trititum detections because this well was injected
with approximately 0.1 to 0.2 curies of trittum in 1962 by a researcher conducting a tracer test (Lyles, 1990). Since
1994, annually-averaged tritium concentrations in WW-C1 have continued to occur below the MDC (see Figure 3-4 in
Section 3.1.3.4 below).

The radiological analytes that were principally detectable in 2003 were gross alpha and gross beta radioactivity which
likely represent the presence of naturally-occurring radionuclides since there was a general lack of corresponding
detectable man-made radionuclides in the samples. Very low, yet detectable, concentrations of naturally-occurring
226Ra and 22°Ra were also observed (Table 3-3). None of these detectable radiological analytes exceeded EPA
established Levels of Concern or their established MCLs for drinking water.

No man-made gamma-emitting radionuclides were detected in potable supply well samples.

3.1.3.4 NTS Monitoring Wells

Analytical results from the network of onsite monitoring wells (see Figure 3-2) indicate that migration of radionuclides
from the underground test areas is not significant. Tritium in most of the 2003 samples was not detectable

(Table 3-4). Only three onsite monitoring wells, U-19BH, UE-7NS, and WW A, had detectable concentrations of
tritium, but the results were well below the federal MCL of 20,000 pCi/L (Table 3-4). Each of these wells is located
within 1 km (0.6 mi) of historical underground nuclear tests.
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Table 3-3. Gross alpha, gross beta, tritium, and radium analysis results for NTS potable water supply wells

Monitoring Gross o = Gross p + *H + 26Ra + 28Ra +
Location and Uncertainty® (MDC)  Uncertainty (MDC) Uncertainty (MDC)  Uncertainty (MDC) Uncertainty (MDC)
Date Sampled (pCi/L)® (pCi/L)* (pCi/L)@ (pCi/L)*® (pCi/L)®
Army#1 WW
1/29/2003 416 £+1.32  (1.36) 545 +0.709 (1.78) -12.7 + 13.6  (23.9) 0.323 +0.225 (0.290) -0.008 +0.735 (0.368)
4/30/2003 1.95 +1.20 (1.82) 6.03 +1.90 (2.68) -7.08 + 142 (24.7) 0.320 + 0.205 (0.213) 0.530 £ 0.740 (0.470)
7/2/2003 4.18 +0.787 (0.546) 5.80 +0.532 (0.542) -20.0 + 154 (25.8)  -0.0498 + 0.0977 (0.268) 0.619 +0.663 (0.389)
10/8/2003 417 +1.39 (1.77) 648 +1.63 (2.11) 747 + 15.1 (24.9) 0.810 + 0.430  (0.540) 0.451 +0.668 (0.358)
10/8/2003 FD'® NA® NA 272+ 148 (24.1) NA NA
J-12 WW
1/29/2003 1.77 +0.730 (0.791) 490 +0.582 (1.76) 6.60 + 14.2 (23.6) 0.129 + 0.167  (0.277) 0.480 +0.633 (0.347)
4/30/2003 0.740 + 0.642 (1.02) 405 +£1.25 (1.74) -5.69 + 14.5 (25.0) 0.299 +0.285 (0.433) 0.060 +0.770  (0.460)
7/2/2003 0.101 +0.424 (0.740) 1.85 +0.371 (0.514) -4.56 + 15.3 (25.7) 0.0222 + 0.144  (0.291) 0.299 +0.928 (0.512)
10/8/2003 0.475 +0.753 (1.55) 5.16 +1.44 (2.08) 273 + 15.0 (24.9) -0.600 + 0.330  (0.700) 0.087 +0.645 (0.306)
J-13 ww®
1/29/2003 2.00 £1.17  (1.95) 3.33 £0.714 (2.10) -9.57 + 13.2 (23.0) 0.106 + 0.194  (0.347) -0.161 +0.575 (0.283)
10/8/2003 0.651 +0.710 (1.39) 391 £1.26 (1.98) 5.64 + 15.1 (24.9) -0.260 + 0.370  (0.710) 0.044 +0.585 (0.275)
UE-16D WW
1/28/2003 541 +1.12 (0.786) 6.25 +0.893 (1.17) 3.16 + 17.2  (29.0) 1.23 +0.383 (0.288) 0.776 +0.818 (0.456)
1/28/2003 FD NA NA -2.72 + 155 (26.6) NA NA
4/29/2003 597 +157 (1.53) 637 +1.97 (2.76) -5.50 + 14.1 (24.3) 1.25 +0.477 (0.320) 0.250 £ 0.710 (0.440)
7/1/2003 5.06 +1.49 (1.83) 5.34 +0.975 (1.31) -3.30 + 154 (25.9) 1.32 +0.389  (0.300) 0.955 +0.738 (0.453)
10/7/2003  3.80 £1.34 (1.61) 628 +1.72  (2.40) 6.92 + 151 (24.9) 192 +0710 (0.660)  0.211 +0.589 (0.292)
WWi#4
1/28/2003 9.59 +1.69 (1.47) 6.20 +0.805 (1.62) -5.04 + 154 (26.4) 0.0250 + 0.177  (0.353) 1.03 £0.914 (0.524)
4/29/2003 517 + 144 (1.56) 417 £1.55 (2.29) -18.3 + 134 (24.2) 0.158 +0.233  (0.393) 0.13 £0.700 (0.420)
4/29/2003 FD NA NA -19.4 £13.2 (24.0) NA NA
7/1/2003 5.90 +0.888 (0.753) 427 +0.431 (0.423) -12.6 +15.5 (26.2) 0.301 +£0.241 (0.353) 0.769 +0.875 (0.507)
10/7/2003 507 +145 (1.47) 482 +1.42 (2.09) 241 +£14.2 (23.6) 0.310 £ 0.260  (0.360) 0.0098 +0.683 (0.319)
WWi#4A
1/28/2003 102 +1.78 (1.74) 6.50 +0.884 (1.85) 9.98 +16.0 (26.5) 0.105 + 0.206  (0.370) 0.176 +0.837 (0.428)
4/29/2003 570 +1.49 (1.45) 525 +1.58 (2.17) -264 +13.4 (24.8) 0.131 +0.139  (0.202) 0.480 +0.730 (0.450)
7/1/2003 5.68 +1.27 (0.984) 595 +0.722 (0.730) -0.367 +15.5 (25.8) 0.0433 + 0.159  (0.305) 0.768 +0.859 (0.502)
10/7/2003 7.34 +1.80 (1.39) 6.65 +1.65 (2.12) 499 +159 (26.3) 0.180 + 0.260  (0.430) 0.172 +0.730 (0.352)
WWi#5B
1/28/2003 421 +125 (1.16) 6.21 +0.669 (1.78) 10.3 +16.2 (26.8) -0.0232 +0.151  (0.327) -0.304 +0.995 (0.492)
4/29/2003 1.37 +1.05 (1.64) 103 £2.34 (2.78) -16.1 +13.6 (24.5) 0.203 +0.243  (0.394) 0.00 +0.800 (0.480)
7/1/2003 413 +1.13  (0.908) 9.49 +0.853 (0.819) -7.15 +15.8 (26.5) -0.0664 +0.097 (0.266) 0.0367 +1.01  (0.544)
7/1/2003 FD NA NA -0.375 +15.8 (26.4) NA NA
10/7/2003 824 +2.02 (1.62) 753 +1.76 (2.09) -5.75 +15.6 (26.3) -0.360 +0.510  (0.980) -0.0362 +0.683 (0.317)
WW#5C
1/28/2003 425 +136 (1.47) 4.80 +£0.670 (1.79) -3.66 +15.0 (25.6) 0.0710 + 0.123  (0.220) -0.160 +0.998 (0.498)
4/29/2003 421 +112  (1.32) 642 +138 (1.64)  -174 +14.0 (250)  0.0000 0251 (0.495)  0.020 +0.720 (0.430)
7/1/2003 493 +1.23 (1.08) 6.92 +0.806 (0.883) -6.63 +15.0 (25.3) 0.129 +0.147  (0.232) -0.106 +0.687 (0.363)
10/7/2003 6.04 +1.32 (1.05) 559 +1.30 (1.42) 8.62 +16.0 (26.3) 0.0200 + 0.160  (0.320) 0.0375 +0.701 (0.329)
10/7/2003 FD NA NA 8.77 £16.2 (26.7) NA NA
WW-C1
1/28/2003  2.06 +1.04 (1.48) 278 +0.570 (1.51) 740 +163 (27.1) 151 +0415 (0.331) 1.29 +0.782 (0.490)
4/29/2003 823 +178 (1.69) 144 +2.60 (251)  -12.6 142 (252) 151 +0582 (0.522)  0.820 +0.820 (0.530)
7/1/2003 13.1 +2.99 (2.81) 145 +1.95 (2.25) -0.723 +15.3 (25.5) 1.52 +0.404 (0.264) 0.990 +0.635 (0.399)
10/7/2003 12.8 +247 (1.33) 13.7 £2.57 (1.91) 16.0 +14.7 (23.6) 0.690 + 0.550 (0.830) 0.666 +0.620 (0.376)
WW-8
1/28/2003 0.807 +0.467 (0.656) 2.72 +0.626 (1.12) -6.32 +16.3 (28.1) 0.526 +0.254 (0.244) 0.163 +0.932 (0.476)
4/29/2003 0.819 +0.763 (1.24) 218 +1.27 (2.03) -14.5 +13.7 (24.3) -0.0261 +0.170  (0.368) 0.320 +0.870 (0.530)
7/1/2003 -0.390 + 0.480 (0.907) 141 +£0.473 (0.719) -7.73 £15.4 (25.9) 0.0241 +0.106  (0.224) 0.636 +0.786 (0.459)
10/7/2003 0.536 +0.934 (1.94) 322 +1.20 (2.01) -1.82 £14.9 (24.9) 0.480 +0.380 (0.570) -0.0187 +0.637 (0.296)

Green shaded results are considered detected (result is greater than the sample specific MDC)

(a) Se2 dwlndand Yedippendix D for a definition of uncertainty

(b) The EPA established maximum contaminant level (MCL) in drinking water for gross alpha (a) is 15 pCi/L
(c) The EPA "Level of Concern" in drinking water for gross beta (B) is 50 pCi/L

(d) The EPA established MCL in drinking water for tritium (*H) is 20,000 pCi/L

(e) The EPA established MCL in drinking water for 22Ra + *Rais 5 pCi/L

(f) FD = field duplicate sample

(g) NA = Specific analysis was not run on the sample

(h) Not analyzed in sample

(i) J-13 Water Well was not operational for a period of time
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Table 3-4. Gross alpha, gross beta, and tritium analysis results for NTS monitoring wells in 2003

Gross a + Gross B + H =

Date  Uncertainty® (MDC)  Uncertainty (MDC) Uncertainty (MDC)
Monitoring Location Sampled (pCi/L)® (pCi/L)"? (pCi/L)?®
ER-6-1 (2,017 ft bgs) 2/18/2003 3.00 =1.17 (1.55) 139 254 (2.38) 125 + 14.6 (24.8)
ER-6-1 (2,228 ft bgs) 2/18/2003 1.87 +1.06 (1.56) 124 +246 (2.56) 330 + 144 (24.2)
ER-6-1 (2,228 ft bgs) FD¥  2/18/2003 NA® NA 6.07 +13.7 (22.7)
HTH #1 (1,935 ft bgs) 3/12/2003 2.14+0.928 (1.16) 146 £122 (200)  -0.627 £11.2 (19.2)
HTH #1 (2,040 ft bgs) 3/12/2003 1.10+0.925 (1.45) 0463 + 123 (2.10) 512 +21.9 (37.0)
HTH #1 (2,040 ftbgs) FD  3/12/2003 NA NA 433 £10.5 (18.3)
HTH #1 (2,130 ft bgs) 3/12/2003 0.916+0.833 (1.31) 147 £123  (2.01) -5.96 £ 10.7 (18.8)
HTH #1 (2,300 ft bgs) 3/12/2003 1.81+1.08 (1.56) 0830 126 (2.12) 0914 + 11.1 (18.8)
HTH #2 (Water Well 2) 1/28/2003 323 +1.16 (1.37) 6.61 +1.67 (2.05) 361 £11.1 (19.4)
HTH #2 (Water Well 2) FD  1/28/2003 NA NA -5.00 £ 11.7 (20.4)
SM-23-1% 3/24/2003 420 +1.05 (1.14) 8.80 +1.69 (1.76) 324 £10.8 (187)
TW-D 1/28/2003 0.613 0.819 (1.37) 658 +1.77 (2.25) 3.39 + 14.8 (25.0)
TW-D FD 1/28/2003 NA NA 212 £12.1 (20.8)
U-19BH 4/23/2003 NA NA 382+ 117 (17.2)
U-19BH 4/23/2003 NA NA 327 +12.3 (18.5)
UE-18R (1,700 ft bgs) 4/22/2003 841+1.98 (142) 240 + 0912 (1.70) 3.56 + 10.8 (18.2)
UE-18R (2,130 ft bgs) 4/22/2003 164 +291 (2.04) 485 +1.12 (1.83) 0.147 + 10.5 (18.0)
UE-1Q 1/21/2003 477 +1.16 (1.04) 103 +1.88  (1.75) 7.75 £ 12.5 (20.7)
UE-1Q FD 1/21/2003 NA NA 8.80 +24.7 (4.4)
UE-1Q 9/3/2003  1.60 +0.881 (1.44) 634 +1.67 (2.31) 745 £13.0 (22.6)
UE-5C (Water Well) 1/28/2003 3.40+1.29 (1.85) 3.56 +0.732 (1.84) 4121 £ 147 (25.7)
UEsPW-1" 4/15/2003 3.60 +1.39 (1.61) 717 207 (2.71) 113 £10.1 (17.3)
UE5PW-1 10/22/2003 NA NA NA 270 + 147 (24.8)
UE5PW-1 FD 10/22/2003 NA NA NA -0.797 +13.9 (23.8)
UE5PW-2" 4/15/2003 393 +1.17 (1.23) 700 +1.56 (1.79) -3.64 =103 (17.9)
UE5PW-2 FD 4/15/2003 NA NA NA -6.80 +10.3 (18.1)
UE5PW-2 10/22/2003 NA NA 112 + 149 (24.4)
UE5PW-3" 4/15/2003 4.25+1.56 (1.81) 515 + 1.85 (2.65) 1.62 £10.6 (18.1)
UE5PW-3 10/21/2003 NA NA 0.404 +14.1 (24.1)
UE-7NS 2/19/2003 0.640 +0.608 (0.984) 383 £1.15 (1.62) 133 £17.9 (22.7)
UE-7NS FD 2/19/2003 NA NA 156 + 19.8 (24.5)
Well A (USGS Water Well A) 1/29/2003 0.470 = 0.661 (1.11) 690 £1.63 (2.01) 510 +26.0 (19.1)

Green shaded results are considered detected (result is greater than the sample specific MDC)
(a) 2 standard deviations

(b) The EPA established MCL in drinking water for gross alpha is 15 pCi/L

(c) The EPA "Level of Concern" in drinking water for gross beta (B) is 50 pCi/L

(d) The EPA established MCL in drinking water for tritium ('H) is 20,000 pCi/L

(e) FD = field duplicate sample

(f) NA =Gross a and Gross § were not run on these FD samples

(g) Compliance well for Area 23 sewage lagoon
(h) Compliance well for validation of Area 5 RWMS performance assessment criteria
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Well U-19BH - this well is located in the Central Pahute Mesa CAU. It is an inventory emplacement borehole.
There were several nuclear detonations conducted near U-19BH, but the source of the tritium in the borehole is
unclear. Previous investigations suggest that the water in the well originates from a perched aquifer, but identifying
the likely source of tritium is difficult due to a lack of data regarding the perched system (Brikowski et al., 1993). The
results from a tracer test conducted in the well indicate that there is minimal flow across the borehole (Brikowski

et al., 1993). The lack of measurable flow in the well suggests that the chemistry of the water sampled from the

borehole may not be representative of the aquifer. The data are provided as a point of interest due to the detection of
tritium.

Well UE-7NS — this well is located in the Yucca Flat CAU and was drilled 137 m (449 ft) from the Bourbon
underground nuclear test (U-7n) which was conducted in 1967. This well was routinely sampled between 1978 and
1987, with the resumption of sampling in 1991. In 2003, trittum concentrations of 133 and 156 pCi/L were detected
from this well. These results are consistent with the trend of decreasing concentrations observed in recent years
(Figure 3-4). Well UE-7NS is the second known location on the N'TS where the regionally-important lower
carbonate aquifer (LCA) has been impacted by radionuclides from nuclear testing (Smith et al., 1999). The first
location where the LCA has been impacted by radionuclides from nuclear testing is Well UE-2CE. Well UE-2CE is
located less the 200 m (656 ft) from the NASH test, which was conducted in Yucca Flat in 1967. Well UE-2CE is not
currently configured for routine sampling.

Well WW-A (also known as USGS Water Well A) — this well is completed in alluvium in the Yucca Flat CAU
(see Figure 3-2). It is located within 1 km (0.6 mi) of 14 underground nuclear tests in Yucca Flat, most of which
appear to be upgradient of the well. The well has had measurable tritium since the late 1980s. The marked increase
between 1985 and 1999 suggests inflow of tritium to this well from the HAYMAKER underground nuclear test
(U-3aus) conducted in 1962 which is 524 m (1,720 ft) north of Well WW-A. This well which supplied non-potable
water for construction was shut down in the early 1990s. The concentrations measured in 2003 at WW-A indicate a
slight downward trend since 1999 (Figure 3-4).

Very low, yet detectable, concentrations of 220Ra and 226Ra were also observed in water samples from wells SM-23-1
and UE-5C. These were the only two monitoring wells tested for 220Ra and 22%Ra (Table 3-5). These radium isotopes
were far below their EPA (MCLs) for drinking water.

No radionuclides were detected at concentrations above their respective MDCs by gamma spectroscopy analyses in
any of the N'TS monitoring wells in 2003.

100,000 1

10,000 El —8—U-19BH —o—UE-7NS ]

—A—USGS Water Well A —S— Water Well C-1

—&—Well PM-1

1,000 1

100 1

Tritium Concentration (pCi/L)

1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004
Year

Figure 3-4. Concentrations of tritium in wells with a history of detectable levels
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Table 3-5. Detectable concentrations of radium isotopes in NTS monitoring wells sampled in 2003

Date 26Ra + Uncertainty® (MDC,  228Ra + Uncertainty (MDC)

Monitoring Location  Sampled (pCi/L) (pCi/L)
SM-23-1 3/24/2003 0501 = 0279  (0.346) 237 = 072 (0.882)
UE-5C (Water Well) 1/28/2003 0357 + 0212  (0.237) 108 = 055 (0.984)

The EPA established MCL in drinking water for *Ra + **Ra is 5 pCi/L
(a) 2 standard deviations

3.1.3.5 NTS E Tunnel Ponds

Five primary basins were constructed to collect and hold water discharged from the onsite E Tunnels in Area 12
where nuclear testing was conducted in the past (see Figures 3-3 and 6-4). The water is perched groundwater that has
percolated through fractures in the tunnel system. The Defense Threat Reduction Agency (DTRA) conducts
monitoring of effluent waters from E Tunnel to determine if radionuclides and non-radiological contaminants exceed
the allowable contaminant levels regulated under a state water pollution control permit (NEV 96021), which is issued
to DTRA. During October, 2003, water was sampled from the tunnel effluent near where water is discharged, from
the pond influent (which at the time was flowing into Pond 2), and from Ponds 2 and 5 themselves. Sediment was
also sampled from the basins of Ponds 2, 4, and 5. Effluent water was analyzed by DTRA for tritium, gross alpha,
and gross beta (Table 3-6). All other samples were analyzed by BN for tritium (water samples only), gamma-emitting
radionuclides, uranium, plutonium, %Sr, and 2#'Am (Table 3-7).

The majority of samples had radionuclide concentrations above minimum detectable concentrations (MDC)

(Table 3-7). While tritium concentrations in tunnel effluent were elevated, they were about 12 percent lower than the
limit allowed under permit NEV 96021 for that discharge system (Table 3-6). Trittum was found in all pond inlet and
pond water samples at concentrations analogous to previous years’ samples except the sample from Pond 5, which
was approximately one third lower. This was probably due to the fact that Pond 5 did not receive tunnel effluent
during 2003 and precipitation diluted the original concentration. Concentrations of %Sr, 137Cs, plutonium, and 2! Am
were also at levels comparable with the past two years. In samples for which it was analyzed, uranium was detected in
both water and sediment samples, but was determined to be naturally-occurring, based on the activity ratios of

238]J /235U and 238U /2342341 not being different from 20 and 1, respectively (PHS, 1970).

Due to the elevated concentrations of radionuclides in the containment ponds, they are fenced and posted with
radiological warning signs. Given that the ponds are available to wildlife, game animals are also sampled under
RREMP monitoring to assess the potential radiological dose to humans via ingestion of game animals and to evaluate
radiological impacts to wildlife (see Section 6.0 and Section 7.0).

Table 3-6. Radiological results for E Tunnel Pond effluent pertaining to Water Pollution Control Permit

NEV 96021
Parameter Permit Threshold/Permissible Limit Average Measured Value
Tritium 1,000,000 pCi/L 885,000 pCi/L
Gross Alpha 35.1 pCi/L 12.75 pCi/L
Gross Beta 101 pGi/L 54.45 pCi/L

Source: Water Pollution Control Permit NEV 96021 Quarterly Monitoring Report and Annual Summary Report for E Tunnel Waste
Water Disposal System (DTRA, 2003)
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3.1.3.6 NTS Sewage Lagoons

Each sewage lagoon at the NTS is part of a closed system used for the evaporative treatment of sanitary sewage. In
recent years, sewage storage and treatment at the N'TS has transitioned from lagoons to septic systems at several
locations. A few permitted sewage lagoons remain: Area 6 Yucca, Area 12 Camp, and Area 23 Mercury. The permits
for these lagoons do not require that the water or sediments be monitored for radioactivity (see Section 3.2.4 below).
However, to more completely demonstrate the proper management of effluents on the N'TS, limited radiological
analyses are conducted for these lagoons. Due to periods of inactivity and limited fluid, the Area 12 Camp lagoon is
only sampled intermittently.

The lagoon water samples were analyzed for trittum using standard (un-enriched) analyses and by gamma
spectroscopy for other radionuclides. No trittum was detected at concentrations above their MDCs in the lagoon
water samples (Table 3-8).

Table 3-8. Tritium water monitoring results for NTS sewage lagoons in 2003

3H * Uncertainty@ (MDC)
Monitoring Location Date Sampled (pCi/L)
Area 6 Yucca 4/9/2003 16 + 210 (352)
7/1/2003 169 + 219 (357)
10/1/2003 -151 = 120 (218)
Area 12 Camp 7/1/2003 -17 £ 213 (357)
Area 23 Mercury 4/9/2003 -171 = 206  (352)
7/1/2003 -939 =+ 211 (357)
10/1/2003 s34+ 130 (225)

(a) 2 standard deviations

3.1.4 UGTA Wells

Preliminary (pre-development) groundwater characterization samples were collected from each of three newly drilled
wells: ER-12-2, ER-7-1, and ER-2-1 (Figure 3-5). Tritium was noted at Well ER-2-1 during drilling in the vadose
zone at 328.0 to 490.7 m (1,076 to 1,610 ft) and again in the saturated section at 743.7 to 765.0 m (2,440 to 2,510 ft)
depth. Activity levels were less than 8,700 pCi/L in these two intetvals, and returned to background levels elsewhere.
The amount of tritium detected (less than one-half the Safe Drinking Water Act level) was much less than expected.
No other radionuclides above background have been identified to date in groundwater produced from Well ER-2-1.
All fluids produced during the construction of Well ER-2-1 were contained in two lined sumps.

Groundwater characterization samples were also collected from Wells ER-5-4#2 and ER-6-1#2 following hydraulic
testing activities. The UGTA Project also sampled eight characterization wells drilled in 1999 for the Western Pahute
Mesa — Oasis Valley study area. The wells sampled included: ER-EC-1, ER-EC-2A, ER-EC-4, ER-EC-5, ER-EC-06,
ER-EC-7, ER-EC-8, and ER-18-2 (Figure 3-5). No tritium or other man-made radionuclides were detected while
drilling (except as noted at Well ER-2-1) or sampling any of these wells. The data are maintained in updated versions
of the UGTA Project geochemical database by Stoller-Navarro Joint Venture, Las Vegas, NV.

In 2003, the UGTA Program sampled four post-shot/cavity wells, or “Hot Wells”: U-4t PS#3A, U-19q PS#1D,
U-19v PS#1DS, and U-20n PS#1DDH (Figure 3-5). These wells access cavities from the underground nuclear tests
GASCON, CAMEBERT, ALMENDRO, and CHESHIRE, respectively. A multi-agency team consisting of
personnel from the USGS, Los Alamos National Laboratory (LANL), and LLNL collected fluid samples at these
wells using a downhole sampling pump.
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Figure 3-5. Wells recently drilled or sampled for the UGTA Project
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The wells access the target test cavities via perforated casing. During sample collection, field parameters, including
temperature, pH, and conductivity were measured. Samples were then analyzed for selected radionuclides as well as
gross alpha and gross beta. In general, preliminary results show expected levels of radionuclides for post-shot wells.
Final laboratory analytical results for these wells are pending. Preliminary analyses indicate that trititum concentrations
ranged from 200,000 pCi/L to 160,000,000 pCi/L. The tresults of this year’s “hot well” sampling effort will support
the NNSA’s continuing efforts to create a long-term monitoring program for wells in or near underground nuclear
test cavities. The program objectives are to characterize the hydrologic source term and evaluate the decay and
potential migration of radionuclides through monitoring at or near the source.

3.1.5 Environmental Impact

All but four groundwater samples had tritium levels below detectable levels. Groundwater from three onsite
monitoring wells (U-19BH, UE-7NS, and Well WW-A which have histories of detectable trittum levels, and had
detectable levels of trititum in 2003. These three wells are located in close proximity to underground test. The Beatty
Water and Sewer offsite wells had a low but detectable tritium level but there was no evidence of any other detectable
man-made radionuclides. The tritium data provides no evidence that radionuclides have traveled significant distances
from underground testing areas to offsite water supply wells.

Most groundwater samples had gross alpha and beta levels above detection limits but below the EPA MCL for
drinking water. The samples from two offsite monitoring wells (ER-OV-01 and ER-OV-02) exceeded the drinking
water standard. The measured gross alpha and beta levels in these wells, however, are attributed to the decay of
naturally-occurring radioactive elements particularly in volcanic host rock.

3.2  Non-Radiological Drinking Water and Wastewater Monitoring

3.2.1 Goals

The quality of drinking water and wastewater on the NTS is regulated by federal and state laws. In addition, the
design, construction, operation, and maintenance of many of the drinking water and wastewater systems on the NTS
are regulated under state permits. BN is tasked with ensuring that such systems meet all the applicable water quality
standards and permit requirements. BN personnel conduct field water sampling, perform assessments, and maintain
documentation to ensure compliance. This section describes the assessment or field monitoring methods and results
used to accomplish this task. Specifically omitted from this section are assessment methods related to monitoring
radionuclides in drinking water on and off the NTS, as these are presented in the preceding Section 3.1.3.1 and
Section 3.1.3.3, respectively. Monitoring reported in this section is conducted specifically to:

e Ensure that the operation of the NTS public water systems (PWS) and private water systems provide high quality
drinking water to workers and visitors of the NTS.

e Determine if NTS PWS are operated in accordance with the requirements in Nevada Administrative Code (NAC)
445A under permits issued by the Nevada State Health Division, Bureau of Health Protection Services (BHPS).

e Determine if the operation of commercial septic systems to process domestic wastewater on the N'TS meets
operational standards in accordance with the requirements NAC 445A under permits issued by BHPS.

e Determine if the operation of industrial wastewater systems on the NTS meets operational standards of federal
and state regulations as prescribed under the GNEV93001 state permit issued by the Nevada Division of
Environmental Protection (NDEP).

3.2.2 Drinking Water Monitoring

3.2.2.1 Methods

A network of nine permitted wells supplies the potable water needs of NTS operations (Figure 3-6). NNSA/NSO
operates three public water systems (PWSs) (Figure 3-6) and four private water systems. The PWSs are operated in
accordance with the requirements in NAC 445A under permits issued by BHPS, which are renewed annually. The
private water systems are not subject to NAC 445A.
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Sampling for Water Quality of PWS and Permitted Water Hauling Trucks — The three PWS must meet water
quality standards for coliform bacteria, nitrates, nitrites, lead, copper, and fluoride. The PWS must also meet other
standards and conditions listed in the regulations relating to design, operation, and maintenance. For work locations
at the N'TS that are not part of a public water system, NNSA/NSO hauls potable water for use in decontamination
and sanitation. The NTS uses two water tanker trucks, which are permitted by the BHPS to haul water to a public
water system. Normal use of these trucks involves hauling to private water systems and to hand-washing stations at
construction sites, activities which are not subject to permitting. NNSA /NSO, however, retains the permits in case of
emergency. These permits are also renewed annually. The two permitted potable water hauling trucks are subject to
water quality standards for coliform bacteria.

Table 3-9 lists the water quality parameters monitored, sample locations, and sample frequencies. The largest PWS
(Area 23 and 6) serves the main work areas of the NTS. It was monitored monthly for coliform bacteria at seven
locations within the distribution systems approved by the BHPS. The two smaller systems (Area 12 and Area 25)
were monitored quarterly for coliform bacteria. At all building locations, the sampling point for coliform bacteria is
one of the sinks within one of the building’s bathrooms. Monitoring for other contaminants took place at the six
points of entry to the PWSs. Although not required by regulation or permit, the private water systems were
monitored quarterly for coliform bacteria to ensure safe drinking water. All potable water hauling trucks were
monitored monthly for coliform bacteria.

All water samples were collected in accordance with accepted practices, and the analyses were performed by
state-approved laboratories. Approved analytical methods listed in NAC 445A and Title 40 Code of Federal
Regulations (CFR) 141 were used by the laboratories.

Table 3-9. Water quality monitoring parameters and sampling design for NTS public drinking water systems

2003 Monitoring
PWS Contaminant Requirement Monitoring Locations
Area 23 and 6 Coliform Bacteria 36 samples (3/month) Buildings 5-7, 6-624, 6-900, 22-1, 23-710,
23-777,23-1103
Nitrates 4 samples (1/entry Entry points (Army Well Tank, Mercury
point) Tank, 4/4a Tank, C-1 Wellhead)
Area 12 Coliform Bacteria 4 samples (1/quarter) Building 12-45
Nitrates 1 sample Entry point (Area 12 Tank)
Lead and Copper 5 samples Buildings 12-23, 12-31, 12-35, 12-30, 12-928
Area 25 Coliform Bacteria 4 samples (1/quarter) Building 25-4320
Nitrates 1 sample Entry point (J-11 Tank)
Total Nitrates and 1 sample Entry point (J-11 Tank)
Nitrites
Fluoride 2 samples (1/well) Well J-12, Well J-13
Water Hauling Truck Coliform Bacteria 12 samples (1/month) From water tank on truck after filling at
84846 Area 6 potable water fill stand
Water Hauling Coliform Bacteria 12 samples (1/month) From water tank on truck after filling at
Truck 84847 Area 6 potable water fill stand

Sanitary Survey of PWS and Inspection of Permitted Water Hauling Trucks — The BHPS conducts a petiodic
sanitary survey of the permitted PWS. A sanitary survey consists of an inspection of the wells, tanks, and other visible
portions of the PWS to ensure that they are maintained in a sanitary configuration. As non-community water systems,
the minimum survey frequency for a sanitary survey is five years. The BHPS has been performing the survey more
frequently, however. The BHPS inspects the two water hauling trucks annually at the time of permit renewal to make
sure they still meet the requirements of NAC 445A.
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3.2.2.2 Results

Water Sampling and Analysis — In 2003, monitoring results indicated that the PWS and the permitted water hauling
trucks complied with drinking water quality standards (Table 3-10). In Area 25, only Well J-12 was monitored for
fluoride. The submersible pump in Well J-13 failed in April 2003 and it was taken out of service for the remainder of
2003.

Table 3-10. Water quality analysis results for NTS public drinking water systems in 2003

Maximum
Contaminant Contaminant Level Result
Coliform Bacteria - Public.Water 1 sample w/ coliforms
System/ Permitted Hauling present/month
Truck
PWS - Area 23 and 6 Absent in all samples
PWS - Area 12 Absent in all samples
PWS - Area 25 Absent in all samples
Water Hauling Truck 84846 Absent in all samples
Water Hauling Truck 84847 Absent in all samples
Coliform Bacteria - Private Water NA @
System
JASPER compound Absent in all samples
U3ah/at complex Absent in all samples
Area 6 Weather Station Absent in all samples
G Tunnel office Absent in all samples
Nitrates 10.0 mg/L
PWS - Area 23 and 6 0.31-4.0mg/L ®
PWS - Area 12 1.2 mg/L
PWS - Area 25 1.9 mg/L
Lead 0.015 mg/L
PWS - Area 12 .0135 mg/L
Copper 1.3 mg/L
PWS - Area 12 .094 mg/L
Total Nitrates and Nitrites 10.0 mg/L
PWS - Area 25 2.1 mg/L
Fluoride 4.0 mg/L
PWS - Area 25 (Well J-12 only) 1.8 mg/L

(a) Not applicable because it is a non-permitted private water system
(b) Lowest and highest concentration of contaminant among samples analyzed

BHPS Surveys and Inspections — The BHPS did not conduct a sanitary survey of the PWS in 2003. Their last
sanitary survey took place in 2002. BHPS conducted an annual inspection of the permitted water hauling trucks at the
time of permit renewal and no findings were noted.
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3.2.3 Domestic Wastewater Monitoring

3.2.3.1 Methods

To obtain a permit for a proposed new NTS septic system, an assessment is conducted to ensure that the sources
producing discharges are domestic in nature. ECD and the Nevada State Health Division conduct this assessment.
After the design of a new system is completed, a permit package is submitted through NNSA/NSO to the BHPS.
Subsequent to state approval, a “permit to construct” is issued. At the completion of construction, the state conducts
a final inspection. Upon approval, the state issues a “permit to operate.”

Existing septic systems that are not permitted may be permitted by submitting a narrative describing facility
operations, flow test results, tank and leach field sizing, engineering drawings, personnel numbers, existing flow
(volume) information, and a fixture count. The application is reviewed by the state and an onsite inspection is
conducted by BHPS. Approval results in the issuance of a “permit to operate.”

There are seven active commercial septic systems on the NTS (Figure 3-7) which are periodically inspected by BN for
sediment loading and are pumped as required. A state permitted septic pumping contractor is used. The state
conducts onsite inspections of pumper trucks and pumping contractor operations.

BN personnel perform management assessments of permitted facilities and services to determine and document
adherence to permit conditions. The assessments are performed according to existing directives and procedures.

3.2.3.2 Results

In 2003, the following compliance actions relating to domestic wastewater on the NTS occurred:

e  One new septic system was permitted for the Area 5 Radioactive Waste Management Complex (Permit
NY-11006).

® Septic system design was initiated for the Ula Complex and Area 12 -910. The final permit package submittals
will be completed in 2004.

e Septic tank pumping contractor permit renewal (Permit NY-17-03318), septic tank pump truck permit renewals
(Permits NY-17-03313, NY-17-03315, NY-17-03317, and NY-17-06838), and a septic tanker renewal (Permit
NY-17-06839) were permits approved by the state and renewed in September 2003.

e Septic system assessments were performed at the Area 6 LANL (Permit NY-1090) and the Area 25 Central
Support Facilities and Reactor Control Point Systems (Permits NY-1085 and 1086). The septic system
assessment performed in Area 6 resulted in no findings. The Area 25 assessment resulted in four findings:

(1)  Changes in permit conditions had occurred since the last inspection conducted in August 2002. These
changes were forwarded to NNSA /NSO for transmittal to the state before the assessment report was
issued.

(2) A potential discharge pathway (to the septic tank) was identified in a paint storage area. Since an NNSA
contractor did not occupy this facility, the finding was reported to NNSA for transmittal to the tenant
organization. The assessor also notified the tenant organization during the assessment.

(3) It was determined that non-commercial systems were not being inspected periodically for sediment loading.
This finding was entered into the corrective action tracking system for resolution.

(4)  Photographic processing chemicals were found in a vacated building. This process had not been noted in a
previous assessment conducted in 2001. The chemicals were removed and disposed before the assessment
report was issued.

3.2.4 Industrial Wastewater

3.2.4.1 Methods and Results

Industrial discharges on the N'TS were limited to three operating sewage lagoon systems in 2003: Area 6 Yucca Lake,
Area 12 Camp, and Area 23 Mercury (these lagoon systems also receive domestic wastewater) (Figure 3-7). The Area
6 Yucca Lake system consists of two primary lagoons and two secondary lagoons. All lagoons in this system are lined
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using compacted native soils that meet the state requirements for transmissivity (10-7cm/sec). This system is
monitored quarterly for influent quality and annually for influent toxicity.

The Area 12 Camp system consists of four primary lagoons and five secondary lagoons. All lagoons in this system are
lined using compacted native soils that meet the state requirements for transmissivity. This system is monitored
quarterly for influent quality and annually for influent toxicity. The sewage that normally flows to this system was
diverted to a permitted septic system (Permit NY-1089) in the fourth quarter of 2003 because of low flow.

The Area 23 Mercury system consists of one primary lagoon and three infiltration basins. All lagoons in this system
are unlined, and the groundwater well SM-23-1 is monitored for this system. Monitoring is conducted quartetly for
influent quality and annually for influent toxicity and groundwater contamination.

The locations where water samples were collected for analysis within each sewage system include:

e FHach influent headwork for systems where there is direct access to influent flows
e Fach pond near the lagoon’s inlet for systems where there is no direct access to influent flows

e EHach infiltration basin at a place where a sample most closely representing the infiltrating waste water can be
collected

e Fach groundwater monitoring well or alternative-monitoring device

Composite samples are flow-weighted (10 hours) at the Area 6 Yucca Lake and Area 23 Mercury systems which are
equipped with an ultrasonic flow meter. At Area 12 Camp, where there are no flow meters, but automatic sampling
equipment is used, composite samples are time-weighted (8 hours) when the facility is active.

All water samples were collected in accordance with accepted practices, and the analyses were performed by
state-approved laboratories. Approved analytical methods listed in NAC 445A and Title 40 CFR 141 were used by
the laboratories.

3.2.4.1.1 Quarterly Analysis of Influent Water Quality

A composite sample from each influent headwork was collected quarterly and the composite sample was analyzed for
three parameters: 5-day biological oxygen demand (BOD 5), total suspended solids (TSS), and pH (Table 3-11). The
compliance limits for these parameters are established under Water Pollution Control General Permit GNEV93001
and are shown in Table 3-11. All quarterly monitoring of BOD 5, TSS, and pH for sewage system influent waters
were within permit limits in 2003.

Table 3-11. Water quality analysis results for NTS sewage lagoon influent waters in 2003

Minimum and Maximum Values from Quarterly Samples
Parameter Units Area 6 Yucca Area 12 Camp®@ Area 23 Mercury
BOD 5 mg/L 19 - 200 91-230 100 - 310
BOD 5 Permit Limit No Limit No Limit No Limit
BOD 5 Mean Daily Load ®) kg/day 0.620 — 4.94 0.432-2.10 13.5-67.5
BOD 5 Mean Daily Load Limit 8.66 54.2 172
TSS mg/L 19.8 - 541 91-178 54.3 - 340
TSS Permit Limit No Limit No Limit No Limit
pH S.U. 7.75-8.46 7.64-89 7.63 —8.02
pH Permit Limit 6.0-9.0 6.0-9.0 6.0-9.0

(a) Area 12 Camp was dry the 24 quarter of 2003, values shown are for only 3 samples collected for influent water
quality
(b) BOD 5 Mean Daily Load in kg/day = (mg/L BOD x L/day Average Flow x 3.785)/10¢.
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3.2.4.1.2 Annual Analysis of Toxicity of Sewage Lagoon Pond Waters

A grab sample from the Area 23 Mercury primary lagoon and an equal-volume composite sample from the two Area 6
Yucca Lake primary lagoons were collected in April. No samples were collected from the Area 12 Camp ponds for
influent toxicity because the sewage that normally flows to the Area 12 Camp system was diverted to a permitted
septic system.

Each grab and composite sample was filtered, the solids discarded, and the filtrate analyzed directly, using those
methods of analysis cited in EPA Publication SW-846. Each sample was analyzed for those contaminants listed in
Table 3-12. The limits for the contaminants for annual monitoring are taken from 40 CFR 261.24, Table 1, Maximum
Concentration of Contaminants for the Toxicity Characteristic. Annual monitoring of Area 6 Yucca Lake and Area
23 Mercury sewage lagoon waters adjacent to lagoon inlets showed that no contaminants exceeded permit limits

(Table 3-12).

Table 3-12. Water toxicity analysis results for NTS sewage lagoon pond water in 2003

Area 6 Yucca Area 23 Mercury

Contaminant Limit®@ (mg/L) (mg/L) (mg/L)
Benzene 0.5 <0.005 <0.005
Carbon Tetrachloride 0.5 <0.005 <0.005
Chlordane 0.03 <0.0001 <0.0001
Chlorobenzene 100 <0.005 <0.005
Chloroform 6 <0.005 <0.005
Cresol (Total) 200 <0.050 <0.050
2,4-D 10 <0.001 <0.001
1,4-Dichlorobenzene 7.5 <0.050 <0.050
1,2-Dichloroethane 0.5 <0.005 <0.005
1,1-Dichlorethylene 0.7 <0.005 <0.005
2,4-Dinitrotoluene 0.13 <0.050 <0.050
Endrin 0.02 <0.0001 <0.0001
Heptachlor 0.008 <0.0001 <0.0001
Hexachlorobenzene 0.13 <0.050 <0.050
Hexachlorobutadiene 0.5 <0.050 <0.050
Hexachloroethane 3 <0.050 <0.050
Lindane 0.4 < 0.0001 < 0.0001
Methoxychlor 10 <0.0005 <0.0005
Methylethyl Ketone 200 <0.010 <0.010
Nitrobenzene 2 <0.050 <0.050
Pentachlorophenol 100 <0.120 <0.120
Pyridine 5 <0.050 <0.050
Tetrachloroethylene 0.7 <0.005 <0.005
Toxaphene 0.5 <0.005 <0.005
Trichloroethylene 0.5 <0.005 <0.005
2,4,5-Trichlorophenol 400 <0.120 <0.120
2,4,6-Trichlorophenol 2 <0.050 <0.050
2,4,5-TP (Silvex) 1 < 0.0005 < 0.0005
Vinyl Chloride 0.2 <0.010 <0.010
Arsenic 5 0.0091 0.0098

Barium 100 0.0395 0.0441

Cadmium 1 <0.0004 <0.0004
Chromium 5 0.0006 0.0012

Lead 5 <0.0026 <0.0026
Mercury 0.2 <0.0001 0.0001

Selenium 1 <0.0036 <0.0036
Silver 5 0.0016 < 0.0008

(a) Source: 40 CFR 261.24, Table 1
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3.2.4.1.3 Annual Analysis of Groundwater Monitoring Wells Associated With Sewage Lagoons

The Area 23 Mercury lagoons are the only lagoons required to have groundwater monitoring because the lagoons and
infiltration basins are unlined. Since they are unlined, the mode of disposal is evaporation/infiltration. The
monitoring well (SM-23-1) is sampled annually and analyzed for those contaminants/parameters listed in Table 3-13.
The compliance limits are those prescribed under the Nevada Drinking Water Standards (NDWS). In 2003, samples
were collected in the second quarter, and no concentration limits were exceeded (Table 3-13). This indicates that no
toxic chemicals or radionuclides have leached into the groundwater from the Area 23 Mercury sewage lagoons.

Table 3-13. Groundwater analysis results for NTS groundwater monitoring
well SM-23-1 in 2003

Contaminant/Parameter NDWS Limit Results
(pCi/L):
Adjusted Gross Alpha 15 4.5
Gross Beta/photon emitter 50 7.9
Tritium 20,000 -34.5+97.5@
(mg/L):
Arsenic 0.05 0.0091
Cadmium 0.005 <0.0004
Chloride 400 103
Chromium 0.1 0.0029
Copper 1.3 < 0.0006
Fluoride 4 1.6
Iron 0.6 0.0385
Lead 0.015 <0.0026
Magnesium 150 25.8
Manganese 0.1 0.0010
Mercury 0.002 <0.0001
Nitrate (Nitrogen) 10 5.1
pH (Hydrogen Ion Activity) 6.5-8.55U 7.52
Selenium 0.05 <0.0036
Sulfate 500 99.6
Zinc 5 0.0574

Source: NDWS (NAC 445A.144)

(a) Results of un-enriched tritium analyses from General Engineering Laboratories.
This value, therefore, differs from the tritium value reported in Table 3-4
analyzed by Sanford, Cohen, and Associates laboratory (an enriched analysis).

3.2.4.14 Sewage System Inspections

In addition to BN personnel monitoring the quality of the sewage water, as per the GNEV93001 state permit, the
sewage system operators inspect active systems weekly and inactive lagoon systems quarterly. State inspections of
active and inactive lagoon systems are conducted annually. Operators inspect for abnormal conditions, weeds, algae
blooms, pond color, abnormal odors, dike erosion, burrowing animals, discharge from ponds or lagoons, depth of
staff gauge, crest level, excess insect population, maintenance/tepairs needed, and general conditions.

In 2003, there were three notable inspection findings. Area 6 Yucca Lake sewage lagoon experienced high flow
during January and part of February. An investigation was conducted and it was discovered that a 5 cm (2 inch) water
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line had failed. The water line was repaired and flows returned to normal. Area 23 Mercury sewage lagoon
experienced intermittent line blockage at the head works in June. The blockage was cleared and procedures were put
in place to check and clean the line daily. Area 23 Mercury sewage lagoon experienced high flow during July. An
investigation was conducted and it was discovered that cooling towers in Mercury were malfunctioning. The cooling
towers were repaired and flows returned to normal.

NDEP conducted an annual inspection of active and inactive sewage lagoon systems on February 5 and 6, 2003. The
inspection found no problems with the field maintenance program in keeping the lagoons, sites, and access roads
functional. However, at the Area 6 Yucca Lake sewage lagoon, a false influent flow measurement that exceeded the
maximum permitted design flow was obtained. This led to a late discovery of a malfunctioning flow meter.
Corrective actions were completed and approved by NDEP in July 2003.
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4.0 Direct Radiation Monitoring

DOE Orders 5400.5 and 435.1 have requirements to protect the public and environment from exposure to radiation
(see Section 1.3). Energy from radionuclides present in the Nevada Test Site (NTS) environment can be deposited
inside humans and animals through inhalation and ingestion. Sections 2.0 and 3.0 of this Nevada Test Site
Environmental Report INTSER) present the results of monitoring radionuclides in air and water on the NTS so as to
estimate internal radiation dose to the public via inhalation and ingestion. Energy absorbed from radioactive materials
residing outside the body results in an external dose. External dose is measured by the Direct Radiation Monitoring
Program conducted by Bechtel Nevada (BN) Environmental Technical Services (ETS). This section presents the
results of monitoring direct ionizing radiation on the NTS from all sources, including natural radioactivity from
cosmic or terrestrial sources and from man-made radioactive sources. These data are then used to document and
trend gamma radiation exposure rates (mR/hr) on the NTS.

Monitoring occurs at certain NTS areas which have elevated radiation levels as a result of either: (1) historical
weapons testing, (2) current and past radioactive waste management activities, and (3) current operational activities
that involve radioactive material or radiation-generating devices. A surveillance network of sampling locations has
been established and the objectives and design of the network are described in detail in the Routine Radiological
Environmental Monitoring Plan (RREMP) (DOE, 2003). This section describes briefly the RREMP goals,
compliance measures, and methods, and presents the results of 2003 field sample collection and analysis.

An oversight monitoring program has been established by U.S. Department of Energy, National Nuclear Security
Administration Nevada Site Office NNSA/NSO) to independently monitor direct radiation within communities

adjacent to the N'TS. This independent oversight program is managed by Desert Research Institute (DRI). DRI’s
2003 direct radiation monitoring results are presented in Section 5.6.1.3 of this NTSER.

41  Goals and Compliance Measures

The goals of direct radiation monitoring are to assess the state of the external radiation environment, detect changes
in that environment, and measure gamma radiation levels near potential exposure sites. DOE Order 450.1 states that
environmental monitoring should be conducted to detect, characterize, and respond to releases from U.S. Department
of Energy (DOE) activities, assess impacts, and estimate dispersal patterns in the environment. In addition, DOE
Order 5400.5 states, “it is also an objective that potential exposures to members of the public be as low as is
reasonably achievable (ALARA).” Specific objectives for direct radiation monitoring are to:

®  Measure the potential external dose to a member of the public in order to determine if the total dose (internal and
external combined) exceeds 100 mrem/yrt, the total dose limit specified in DOE Order 5400.5.

e Determine if radiation levels from the Radioactive Waste Management Complex (RWMC) are likely to result in a
dose exceeding the 25 mrem/yr (0.25 mSv/yr) dose limit to members of the public as specified in
DOE M 435.1-1.

e Monitor operational activities involving radioactive material, radiation-generating devices, or accidental releases of
radioactive material to ensure exposure to members of the public are kept ALARA as stated in DOE Otrder
5400.5.

e  Determine if the absorbed radiation dose (from external radiation exposure) to NTS terrestrial plants and aquatic
animals is less than 1 rad/day, and if the absorbed radiation dose to NTS tetrestrial animals is less than 0.1
rad/day (the limits prescribed by DOE Otder 5400.5 and DOE Standard DOE-STD-1153-2002).

e Determine the exposure rates through time at various soil contamination areas to fulfill the DOE Order 450.1
requirement to characterize releases in the environment.

It is important to note that all the dose limits listed above do not include the dose contribution from background
radiation. Direct radiation monitoring is therefore necessary to assess the proportion of dose to the public which
comes from background radiation versus N'TS operations.

The measure of direct radiation is exposure to electromagnetic (gamma and X-ray) radiation. Electromagnetic radiation
is able to travel long distances through air and to penetrate living tissue causing ionizations within the tissues of the
body. In contrast, alpha and weak beta particles do not travel far in air (a few centimeters for alpha and about 10 m
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(32.8 ft) for beta particles). Alpha particles only deposit negligible energy externally; they rarely penetrate the outer
dead layer of skin, and beta particles are generally absorbed in the immediate layers of skin below the outer layer.
Radiation exposure is usually measured in the unit milli-roentgen (mR), which is a measure of dose in terms of a
specified number of ionizations in air. Generally, the dose resulting from an exposure from the most common
external radionuclides can be approximated by equating a 1 mR exposure with a 1 mrem (0.01 mSv) dose.

4.2 Methods

Thermoluminescent dosimeters (TLDs) were used to measure ionizing radiation exposure from all sources, including
natural and man-made radioactivity. The TLD used was the Panasonic UD-814AS, consisting of four elements
housed in an air-tight, water-tight, ultraviolet-light-protected case. A slightly shielded lithium borate element was used
to check low-energy radiation levels and the average of three calcium sulfate elements were used to measure
penetrating gamma radiation.

A pair of TLDs are placed at 1 £ 0.3 m (28 to 51 in) above the ground surface at each monitoring location and are
exchanged for analysis on a quarterly basis. In order to normalize all TLD locations on the NTS, and to lower the
potential for shielding effects from TLD posts, all TLD stations were changed from metal posts or fence lines to
plastic/fiberglass composite posts dutring 2003. The quartetly analysis of TLDs was petformed using automated TLD
readers that were calibrated and maintained by the BN Health Physics Department (HPD). Reference TLDs were
exposed to 100 mR from a 37Cs radiation source under very controlled conditions and were read with TLDs collected
from the environment to scale their response.

4.2.1 TLD Locations

In 2003 there were a total of 107 active environmental TLD locations on the NTS (Figure 4-1). They included the
following numbers and types of locations:

e Background (B) — 8 locations where radiation effects from NTS operations are negligible.

e Environmental 1 (E1) — 42 locations where there is no measurable added radioactivity from past operations but
where the locations are of interest due to either (1) the presence of personnel or the public in the area or (2) the
potential for receiving radiation exposure from a current operation.

e Environmental 2 (E2) — 35 locations where there is measurable added radioactivity from past operations and the
locations are of interest due to (1) the potential for personnel to be in the area and (2) the need to monitor trends
in exposure rates in the area.

e  Waste Operations (WO) — 16 locations in and around the Radioactive Waste Management Sites in Areas 3 and 5.

e Control (C) — 6 locations spread between two buildings in Mercury. Control TLDs are kept in a stable
environment and are used as a quality check of TLDs and the analysis process.

4.2.2 Data Quality

Quality Assurance (QA) and Quality Control protocols, including Data Quality Objectives, have been developed and
are maintained as essential elements of direct radiation monitoring as directed by the RREMP. The QA requirements
established for the monitoring program include the use of sample packages to thoroughly document each sampling
event, rigorous management of databases, and completion of essential training. Agreement between the results
provided by the pairs of TLDs at each location was very good, with an average relative percent difference between
measurements of 0.93 percent for 2003. Quarterly results from Control TLDs were not significantly different from
those of previous years and exhibited a coefficient of variation between quarters ranging from 4 to 9 percent. This
variation is a measure of that associated with the TLD sampling process. HPD maintains certification through the
U.S. Department of Energy Laboratory Accreditation Program for dosimetry.
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Figure 4-1. Location of TLDs on the NTS
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4.2.3 Data Reporting

Direct radiation is reported as an exposure per unit of time. As the number of days per calendar quarter varies and
the levels of direct radiation in the environment are relatively low, the radiation exposures measured with the TLDs
are generally reported in mR per day (mR/d), determined by dividing the mR exposure per quarter by the number of
days in the quarter. Annual exposures are used for comparison to federal regulations. Mean annual exposure rates are
calculated by summing the four quarterly exposures per location, dividing by the total number of days in all four
quarters, and then multiplying by the number of days in 2003 (365 days). Daily exposure rates can be calculated from
results reported in Tables 4-1 and 4-2 by dividing by 365.

4.3 Results

Annual exposure rates for all TLD locations are summarized in Table 4-1 and Table 4-2. There were eight
background TLD locations on the N'TS. During 2003, the average exposute rate at those locations was 0.31 mR/d
and ranged from 0.17 to 0.45 mR/d. All values reported in the following sections include the contribution from
background unless it is specifically stated that it is a net exposure which would be the total exposure minus the
contribution from background. Dose limits prescribed by DOE orders only apply to exposures above background
levels.

Table 4-1. Annual external radiation exposure rates measured at TLD locations on the NTS in 2003

Annual Exposure Rate (mR/yr)
Number
NTS Location of
Area  Location Type®  Samples Mean®  Median Std© Min@ Max®
5 3.3 Mi SE of Aggregate Pit B 4 65 63 5 62 74
15 U-15e Substation B 4 108 112 10 93 115
20 Stake A-118 B 4 157 159 6 150 164
22 Army #1 Water Well B 4 84 81 9 79 99
25 Gate 25-4-P B 4 130 128 10 122 144
25 Guard Station 510 B 4 129 127 9 121 142
25 Jackass Flats & A-27 Roads B 4 81 81 5 77 89
25 Yucca Mountain B 4 138 140 6 131 143
23 Bldg 652, Rm 11 Pig, Center C 4 25 25 2 23 27
23 Bldg 652, Rm 11 Pig, NE C 4 26 26 2 24 28
23 Bldg 652, Rm 11 Pig, NW C 4 26 26 2 23 28
23 Bldg 652, Rm 11 Pig, SE C 4 25 25 1 24 26
23 Bldg 652, Rm 11 Pig, SW C 4 26 26 2 24 27
23 Building 650 Dosimetry C 4 60 59 5 56 68
1 BJY El 4 111 115 14 91 123
1 Sandbag Storage Hut El 4 113 115 9 102 123
1 Stake C-2 E1l 4 117 114 7 113 128
2 Stake M-140 El 4 132 130 9 125 146
2 Stake TH-58 E1l 4 95 95 6 89 103
3 LANL Trailers E1l 3 125 128 7 117 130
3 Stake OB-20 E1l 4 88 86 8 83 101
3 Well ER 3-1 E1l 4 128 126 9 121 142
4 Stake TH-41 E1l 4 113 113 8 105 124
4 Stake TH-48 E1l 4 121 119 9 113 134
5 Bldg 5-31 El 4 110 108 11 100 126
5 Water Well 5B E1l 4 113 111 9 105 126
6 CP-6 E1 4 72 70 7 66 83
6 DAF East E1l 4 91 90 8 85 102
6 DAF North E1l 2 101 101 0 100 101
6 DAF South E1l 2 130 130 0 130 131
.6 _DAFWest Bl 4 8 8 . 7 7 2
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Table 4-1. (continued)

Annual Exposure Rate (mR/yr)
Number
NTS Location of
Area  Location Type®  Samples Mean®  Median Std® Min®© Max@
6 Decon Facility Northeast El1 4 121 119 7 114 129
6 Decon Facility Southeast E1l 4 129 129 5 123 134
6 Stake OB-11.5 E1l 4 128 127 6 122 136
6 Yucca Compliance El 2 89 89 1 89 89
6 Yucca Oil Storage E1 4 100 97 10 93 115
7 Reitmann Seep E1l 4 130 130 4 125 134
7 Stake H-8 E1l 4 128 126 9 122 141
9 Papoose Lake Road E1l 4 85 85 5 79 91
9 U-9cw South E1l 4 105 104 5 102 113
9 V & G Road Junction E1 4 112 111 6 108 120
10 Gate 700 South E1l 4 133 132 6 129 143
11 Stake A-21 E1l 4 133 132 6 128 142
12 Upper N Pond E1l 4 131 129 7 126 141
16 3545 Substation E1l 4 133 134 10 119 142
18 Stake A-83 E1l 4 150 150 7 145 159
18 Stake F-11 E1l 4 148 147 5 144 155
19 Stake P-41 E1l 4 165 164 9 159 179
20 Stake J-41 E1l 4 140 138 11 131 156
23 Gate 100 Truck Parking 1 E1l 1 63 63 NA® 63 63
23 Gate 100 Truck Parking 2 E1l 1 63 63 NA 63 63
23 Mercury Fitness Track E1 4 70 68 18 57 95
25 Henre E1l 4 128 129 5 122 133
25 NRDS Warehouse E1l 4 125 122 8 119 137
27 Cafeteria E1 4 112 110 10 105 128
27 Jasper-1 E1l 4 113 111 9 106 127
1 Bunker 1-300 E2 4 121 123 8 110 128
1 T1 E2 2 439 437 36 412 462
2 Stake L-9 E2 4 178 176 9 172 191
2 Stake N-8 E2 4 634 632 20 616 658
3 Stake A-6.5 E2 4 144 142 9 138 157
3 T3 E2 2 414 413 17 401 425
3 T3 West E2 2 399 397 23 381 414
3 T3A E2 1 550 550 NA 550 550
3 T3B E2 2 527 526 35 501 551
3 U-3co North E2 3 346 218 11 204 226
3 U-3co South E2 4 154 153 2 152 158
4 Stake A-9 E2 4 767 770 23 733 787
5 Frenchman Lake E2 2 412 412 17 400 425
7 Bunker 7-300 E2 4 260 261 4 256 264
7 17 E2 2 118 118 4 115 121
8 Baneberry 1 E2 2 432 430 30 409 452
8 Road 8-02 E2 4 128 128 4 125 134
8 Stake K-25 E2 4 107 108 3 104 111
8 Stake M-152 E2 4 167 167 9 159 179
9 B9A E2 2 132 132 0 132 133
9 Bunker 9-300 E2 4 123 123 11 112 138
9T B2 2 s 57716 565 588
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Table 4-1. (continued)

Annual Exposure Rate (mR/yr)
Number
NTS Location of
Area  Location Type®  Samples Mean®  Median Std© Min@ Max®
10 Circle & L Roads E2 4 121 120 7 115 130
10 Sedan East Visitor Box E2 4 132 131 7 125 142
10 Sedan West E2 4 263 262 10 255 276
10 T10 E2 2 289 288 11 280 296
12 T-Tunnel #2 Pond E2 4 262 267 12 245 271
12 Upper Haines Lake E2 4 113 114 8 103 123
15 EPA Farm E2 4 116 114 7 112 127
18 Johnnie Boy North E2 2 140 140 5 136 143
20 Palanquin E2 2 241 242 12 234 251
20 Schooner 1 E2 4 959 986 72 889 1045
20 Schooner 2 E2 2 333 336 57 297 377
20 Schooner 3 E2 2 152 153 25 136 171
20 Stake J-31 E2 4 178 179 7 171 184
3 A3 RWMS Center WO 4 151 149 9 144 164
3 RWMS East WO 4 150 148 8 144 162
3 RWMS North WO 4 125 124 5 121 132
3 RWMS South WO 4 429 423 25 411 466
3 RWMS West WO 4 132 132 5 127 139
5 RWMS East Gate WO 4 126 125 9 117 137
5 RWMS Expansion NE WO 4 136 134 7 133 147
5 RWMS Expansion NW WO 4 146 146 6 140 155
5 RWMS Northeast Corner WO 4 123 122 6 118 131
5 RWMS Northwest Corner WO 4 125 125 9 116 134
5 RWMS South Gate WO 4 109 108 8 104 120
5 RWMS Southwest Corner WO 4 126 123 9 122 140
5 WEF East WO 4 124 122 6 121 133
5 WEF North WO 4 120 119 6 117 129
5 WEF South WO 4 124 124 4 120 130
5 WEF West WO 4 129 127 9 123 144
(a) Location types:
B=  Background locations
C=  Control locations

El= Environmental locations with exposure rates near background but monitored for potential for increased
exposure rates due to NTS operations

E2= Environmental locations with measurable radioactivity from past operations, excluding those designated "WO"
WO = Locations in or near waste operations

(b) Time weighted average

(c) Standard deviation

(d) Minimum value

(e) Maximum value

(f) Not applicable (no standard deviation could be calculated because there was only one measurement).
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Table 4-2. Summary statistics for annual direct radiation exposure by TLD location type

Annual Exposure Rate (mR/yr)
Number
of

Location Type Samples Mean Median  Std®@ Min® Max©
Background (B) 32 112 118 31 62 164
Control (C) 24 31 26 13 23 68
Environmental 1 (E1) 155 116 120 23 57 179
Environmental 2 (E2) 108 287 179 227 103 1045
Waste Operations (WO) 64 149 129 75 104 466
All Locations 386 165 126 150 23 1045

(a) Standard deviation
(b) Minimum value
(c) Maximum value

4.3.1 Potential Exposure to the Public along the NTS Boundary

Most of the NTS is not accessible to the public and only the southern portions of the NTS boundary borders public
land. Therefore, the only place the public has potential for exposure to direct radiation from the NTS is along the
southern boundary.

Gate 100 is the primary entrance point to the N'TS and the outer parking areas are accessible to the public. Trucks
hauling radioactive materials, primarily low-level radioactive waste being shipped for disposal in the RWMC often
park outside Gate 100 while waiting for entry to the NTS. Two TLD locations were established in October 2003 to
monitor this truck parking area. The TLDs measured an exposure rate of 0.17 mR/d for the fourth quarter. This is
at the lower range of the background measurements taken on the NTS and is lower than the 0.26 mR/d average
exposure rate measured by the Community Environmental Monitoring Program in Las Vegas, NV, during 2003 (see
Table 5-3). These data indicate that trucks hauling radioactive materials did not cause elevated exposure rates at this
location over the monitoring period.

While the public only has access to the southern portions of the NTS borders, other people may have access to other
boundaries of the NTS. The great majority of the N'TS is bounded by the Nevada Test and Training Range (NTTR).
Though military personnel on the NTTR are not members of the public, they are still subject to the 100 mrem/yr
dose limits for members of the public unless they are classified as radiation workers. The only place a soil
contamination area crosses a boundary with NTTR is in the Frenchman Lake region of Area 5 along the southeast
boundary of the NTS. A TLD location was established in July 2003, near the NTS boundary in Frenchman Lake
playa. The exposure rate measured was 1.15 mR/d during the third quarter and 1.16 mR/d during the fourth quarter.
Subtracting the average background exposure for the NTS (0.31 mR/d) from the average of these measurements
results in a net exposure rate of 0.85 mR/d from added man-made radioactivity. This would result in a net annual
exposure of 310 mR/ytr. This exposure rate would exceed the 100 mrem/y dose limit to a hypothetical person
residing year-round at this location. However, there are no living quarters or full-time workers at this location.

4.3.2 Exposure Rates at Radioactive Waste Management Sites (RWMSs)

The Radioactive Waste Management Manual, DOE M 435.1-1 (DOE, 2001a), states that low-level waste disposal
facilities shall be operated, maintained, and closed so that a reasonable expectation exists that dose to representative
members of the public shall not exceed 25 mrem/yr (0.25 mSv/yt). Given that the RWMSs are located well within
the NTS boundaries, there are no members of the public which could access these areas for significant periods of
time. However, exposure rates are measured by TLDs located at the RWMSs to show the potential dose to a
hypothetical person residing year-round at the RWMS.
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4.3.2.1 Area3 RWMS

The Area 3 RWMS is located on Yucca Flat. Between 1952 and 1972, 60 nuclear weapons tests were conducted
within 400 meters of the Area 3 RWMS boundary. Fourteen of these tests were atmospheric tests which left
radionuclide contaminated surface soil and, therefore, elevated radiation exposure rates across the area. Waste pits in
the Area 3 RWMS are subsidence craters from seven subsurface tests that are being filled with low-level radioactive
waste and covered with clean soil. The result of this is a lower exposure rate inside the Area 3 RWMS compared with
the average exposure rate at the fence line or with that measured in the area from the fence line out to 2.2 km (1.4 mi).

Net average annual exposure rates surrounding the Area 3 RWMS are shown in Figure 4-2. The net exposure rate is
the total measured minus the 0.31 mR/d average rate measured at NTS background locations. The external dose to a
hypothetical person residing full time on the Area 3 RWMS would be about 152 percent of the 25 mrem dose limit
specified in DOE Order M 435.1-1 (exposure of 38 mR/yt). A person residing at the Area 3 RWMS only duting
normal full-time wotk hours (40 hr/week x 52 weeks/yr = 2080 hours or 0.24 years) would be exposed to only 9 mR
during 2003 (38 mR/yr x 0.24 yr).
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by capped pit) on fence line) fence to 2.2 km)
Error Bars = 95 % Confidence Interval

Figure 4-2. Average annual net exposure rates at the Area 3 RWMS during 2003

4.3.2.2 Area 5 RWMS

The Area 5 RWMS is located on the northern portion of Frenchman Flat. Ten underground nuclear weapons tests
were conducted within 3 km (1.9 mi) of the Area 5 RMWS between 1965 and 1971. Nine of these released
radioactivity to the surface which contribute to the exposure rates in the area. No nuclear weapons testing occurred
within the boundaries of the Area 5 RWMS. During 2003, the net average annual exposure rate at the Area 5 RWMS
boundaty was 9 mR/yr. The net average of the three TLD locations closest to, but outside, of the Area 5 RWMS
disposal area was 20 mR/yr (Figure 4-3). Two of these three locations were about 400 m (1, 312 ft) from the disposal
areas while the third was about 5 km (3.1 mi) south-southeast of Area 5 RWMS. The external dose to a hypothetical
person residing full-time at the boundary of Area 5 RWMS would be about 35 percent of the 25 mrem dose limit
specified in DOE Manual 435.1-1. Because the exposure rates appear to be higher away from Area 5 RWMS
compared with that at its boundary, it is likely that the clean soil used to cap waste pits actually lowers the exposure
rate compared with the surrounding area.
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Figure 4-3. Average annual exposure rates at the Area 5 RWMS during 2003

4.3.3 Exposure Rates From NTS Operational Activities

During 2003 there were 42 TLDs located where N'TS operations had the potential to produce elevated radiation
exposure rates (E1 locations). The median exposute rate at these locations was 120 mR/yr, virtually the same as the
average 118 mR/yr measured at background locations (Table 4-2, Figure 4-4). Duting 2003, NTS operations
produced undetectable radiation exposure at monitoring locations close to those operations. The public, having no
access to theses areas, received no direct radiation exposure from NTS operations during 2003.
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Figure 4-4. Annual exposure rates at Background and E1 locations on the
NTS in 2003

49



Direct Radiation Monitoring

4.3.4 Exposure to NTS Plants and Animals

The TLD location with the highest exposure rate (Schooner 1) had a2 maximum measurement of 2.86 mR/d during
the second quarter of 2003. This relates to an external dose approximately 3 percent of the most limiting dose rate to
biota (0.1 rad/day limit to terrestrial animals). Based on this, dose to plants and animals from external radiation
exposure on the NTS is low compared with dose limits.

4.3.5 Exposure Rate Patterns in the Environment over Time

DOE Otder 450.1 states that environmental monitoring should be conducted to characterize releases from DOE
activities. Monitoring the exposure rates at locations of past releases on the NTS over time helps to do this. Small
quarter-to-quarter changes are normally seen in exposure rates from all locations. During 2003, the first quarter
measurements across all locations averaged around 10 percent higher than those of the other three quarters. This
increase was statistically significant. Similar quarter-to-quarter differences have been noticed in previous years,
although the third quarter has been significantly higher rather than the first quarter for the past three years. Because
this is observed across all locations (including background locations), the reason for the differences are likely related
to meteorological conditions.

Changes through time are displayed in Figure 4-5 for annual TLD measurements by location type for those locations
which have been monitored for at least eleven years. The Schooner TLD locations, which have the highest exposure
rates of any current TLD locations on the NTS, are not included in this figure because they were established in 2003.
The two highest exposure rates shown in Figure 4-5, Stake A-9, and Stake N-8, are overall decreasing with a half-life
of about 15 and 12 years, respectively. The next three highest exposure rates ate from the Sedan West, T-Tunnel #2
Pond, and Bunker 7-300 locations, and are overall decreasing with a half-life of about 14, 13, and 22 years,
respectively. All five of these locations are in the E2 category at known contaminated sites with the predominant
photon-emitting radionuclides being '37Cs, 9°Co, 152Eu, and 2#!Am. The observed decreases in exposure rates are due
to the natural decay of radionuclides and to the dispersal of radionuclides in the environment. Exposure rates at all
other locations have been relatively stable over time indicating little added radionuclides at those locations.
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Figure 4-5. Trend in direct radiation exposure measured at TLD locations with at least
eleven-year data histories
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44  Environmental Impact

Direct radiation exposure to the public from NTS operations in 2003 was negligible. Areas accessible to the public
had exposure rates virtually the same as background exposure rates. Radionuclides historically released to the
environment on the NTS have resulted in localized elevated exposure rates. These areas are not open to the public
nor are there personnel working in these areas. The exposure rates at the RWMSs appear to be lower inside, or at the
boundary, compared with that outside the RWMSs. This is likely due to the presence of radionuclides released from
historical testing distributed throughout the area around the RWMSs and clean soil used inside the RWMSs to cap
waste pits. External dose to plants and animals at the location with the highest measured exposure rates was a small
fraction of the dose limit to biota. There should be no detrimental effects to biota from external radiation exposure at
these sites.
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5.0 Oversight Radiological Monitoring of Air and Water

5.1 Introduction

Community oversight for the (Nevada Test Site) NTS is provided through the Community Environmental
Monitoring Program (CEMP), formerly the Community Technical Liaison Program (CTLP), whose mission is to
monitor and communicate environmental data that are relevant to the safety and well-being of participating
communities and their surrounding areas. Previously, the CEMP network functioned as a first line of offsite
detection of potential radiation releases from underground nuclear tests, and it can be outfitted to fulfill this role again
should underground testing ever resume. It currently exists as a non-regulatory public informational and outreach
program, although quarterly reporting of monitoring data is furnished to the U.S. Environmental Protection Agency
(EPA) Region IX as a supplemental requirement to NTS onsite monitoring. The CEMP is sponsored by the U.S.
Department of Energy, National Nuclear Secutity Administration Nevada Site Office NNSA/NSO), and is
administered and operated by the Desert Research Institute (DRI) of the University and Community College System
of Nevada.

Monitored and collected data include, but are not necessarily limited to, background and airborne radiation data,
meteorological data, and tritium concentrations in community and ranch drinking water wells. The network stations,
located in Nevada and Utah, are managed by local citizens, many of them high school science teachers, whose routine
tasks are to maintain the equipment, collect air filters, and route them to the DRI for analysis. These Community
Environmental Monitors (CEMs) are also available to discuss the monitoring results with the public and to speak to
community and school groups. DRI’s responsibilities include maintaining the physical monitoring network through
monthly visitations by environmental radiation monitoring specialists, who also participate in training and interfacing
with CEMs and interacting with other local community members and organizations to provide information related to
the monitoring data. DRI also provides public access to the monitoring data through maintenance of a project web
site at <http://www.cemp.dri.edu/>.

5.2  Historical Background

In order to understand how the CEMP came into being, it is helpful to become familiar with some of the history of
nuclear research, development, and monitoring in the United States. By 1949, the pace of nuclear weapons research
and development had accelerated to the point that the identification of an on-continent testing area was a priority of
the U.S. government. Factors of population density, weather, available labor pool, transportation, real estate available
to the government, and security were taken into account in the attempt to identify a suitable location. In late 1950,
President Truman signed the order establishing the Nevada Proving Grounds, which later became known as the NTS.

The Offsite Radiological Safety Program (ORSP) was established and in 1954 became the responsibility of the

U.S. Public Health Service (PHS) through a memorandum of understanding between the U.S. Atomic Energy
Commission (the predecessor of U.S. Department of Energy [DOE]) and the PHS. Major objectives of this program
were to directly measure or to collect and analyze representative samples of air, water, foodstufts, soil, biota, and other
environmental media to:

e Assess and document radiation exposure to the public and the environmental radiological conditions of the
offsite areas.

e Initiate actions needed to protect the health and safety of the public.

e Conduct a public information program in the offsite areas to assure the residents that all reasonable precautions
to protect the public from radiation and other hazards associated with the nuclear testing program are being

applied.
e Determine compliance with applicable guidelines and legal requirements.

In the 1950s, nuclear testing was not conducted year round, but in a series of tests requiring up to several months to
complete. PHS officers were brought to Nevada to conduct the surveillance of each series. There were no
permanent continuously operating environmental monitoring or sampling networks in operation. In 1959, national
radiological health requirements were identified and the Southwestern Radiological Health Laboratory (SWRHL) was
established in Las Vegas, Nevada. The SWRHL served as the western U.S. focal point for radiological research and
surveillance and provided training programs for all states west of the Mississippi River including Alaska and Hawraii.
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A nuclear testing moratorium was in effect for the United States (U.S.) and the Soviet Union from November 1, 1958
until September 1, 1961. The U.S. resumed testing on September 15, 1961. With the resumption of nuclear testing,
the NTS went to year-round operation, and SWRHL became the PHS base of operations for the ORSP. At this time,
PHS initiated the first network of continuously operating air samplers in the offsite areas.

The PHS continued the ORSP until 1970 when the EPA was created. In December 1970, responsibilities for offsite
radiation safety, along with the SWRHL facilities, were transferred from the PHS to the EPA. The SWRHL acquired
an expanded mission which included the development of monitoring techniques for a variety of environmental
pollutants and conducting national environmental studies. To reflect its changing missions, SWRHL underwent
several name changes until today it is the Environmental Monitoring Systems Laboratory (EMSL-LV). Within
EMSL-LYV, the Nuclear Radiation Assessment Division (NRD) was created to manage the ORSP.

In March 1979, the accident at the Three-Mile Island (TMI) Nuclear Power Generating Plant near Middletown,
Pennsylvania occurred. EMSL-LV was requested to respond to this emergency. Personnel from EMSL-LV traveled
to Pennsylvania. They established radiation monitoring and environmental sampling locations in the offsite areas
surrounding TMI and a radioanalytical laboratory in the basement of the Pennsylvania State Health Department in
Harrisburg, Pennsylvania.

The accident at TMI was a cause for much public concern and fostered a general distrust of the federal government.
This distrust was still evident in the summer of 1980 when purging the nuclear reactor containment vessel of
radiokrypton was planned. To increase credibility and to develop a method to communicate the status of the
radiological conditions of the environment around TMI, the Citizen’s Monitoring Program (CMP) was instituted. In
each of the communities where the monitoring stations would be located, local officials nominated residents as station
managers. State and federal participants selected the managers from the nominees. EPA provided and installed the
continuous beta/gamma radiation exposure detector/recorder systems. The station managers were trained by the
Pennsylvania State University and the Pennsylvania Department of Environmental Resources (DER). The managers
independently analyzed the data they collected daily and reported it to their communities and the DER. The DER
validated the data and reported it to the news media. The CMP, consisting of monitoring stations operated and
managed by local residents, was very successful in reassuring the communities that radiation levels were being
measured and accurately reported by the federal government. Since the creation of this program, similar independent
community monitoring networks such as EFMR and TMI-Citizen’s Monitoring Network have been established.

Because of the success of this program, it was proposed that a similar program be instituted in the communities
around the NTS, where the U.S. was conducting its Nuclear Weapons Testing Program. Although the NRD had
well-established monitoring stations already in place in these communities, the implementation of a similar community
monitoring program would create monitoring stations located in highly visible locations where local residents would
be aware of their presence, and have access to the radiological data and the station managers. Thus, 1981 saw the
start of the Community Monitoring Program, a cooperative project of the DOE, DRI, and EPA, consisting of 15
monitoring stations located in the states of California, Nevada, and Utah.

The program has expanded and gone through several name changes, and today includes 26 monitoring stations in
Nevada and Utah under the name CEMP. In 1999, technical administration of the CEMP was transitioned from
EPA to DRI, and the stations were upgraded to include a full suite of meteorological instrumentation in addition to
radiation monitoring sensors, state-of-the-art electronic data collectors, and communications hardware enabling
updates several times daily to a publicly-accessible web page.

5.3  Monitoring Activities

Locations for monitoring stations are identified with special attention to placement in and near population centers
with proximity to the NTS. In addition, special attention is given to population centers more distant which are
located in areas downwind of the NTS according to prevailing winds. Stations may also be located in remote areas
where ranching and farming activities are carried out. Routine monthly visits for maintenance are conducted by
environmental radiation monitoring specialists. The emphasis of the CEMP is to monitor airborne radioactivity and
weather conditions, and to make the results available to the public through local station managers (CEMs) and a
publicly-accessible web site.
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DRI employs CEMs, who are residents of the communities in which the stations occur, and an attempt is made to
select respected members of the community who interface with the public on a regular basis, especially high school
science teachers. Through workshops, the CEMs are trained to independently verify the results of the environmental
monitoring and become knowledgeable spokespersons on subjects ranging from radiation detection to local
environmental conditions. They are effective technical liaisons between local and federal entities, helping to identify
the environmental concerns of people in their communities.

Instrumentation that records the airborne radioactivity and weather data is connected to a datalogger. Real-time
radiation levels or weather conditions can immediately and easily be seen on a display on the front of the datalogger.
The equipment array at each station has changed through time to reflect the various missions of the CEMP. For
example, when the CEMP served as a first offsite detection of potential releases from underground nuclear tests,
charcoal filters and noble gas samplers were part of the standard station equipment. Monitoring instrumentation at
the stations is evaluated on an annual basis, and occasionally upgrades or additions are warranted to be appropriate.
Monitoring stations are currently equipped with the following instrumentation:

Low-volume particulate air sampler — This instrument pulls approximately two cubic feet of air per minute (at
standard temperature and pressure [STP]) through a glass-fiber paper filter. The filter collects the particles, which are
then collected weekly and analyzed by an independent laboratory for alpha, beta, and gamma radioactivity.

Air flow totalizer — This instrument constantly monitors and sums the actual air flow rate and total volume through
the particulate air samplers to provide accurate flow rates for filter analysis calculations.

Thermoluminescent dosimeter (TLD) — This instrument provides data on accumulated background-gamma
radiation and is collected quarterly for analysis by an independent laboratory.

Exposure rate recorder — This instrument consists of a pressurized ion chamber detector (PIC), and provides
continuous readings of gamma radiation exposure rates.

Weather instruments — These instruments include sensors to measure air temperature, humidity, wind speed and
direction, solar radiation, barometric pressure, precipitation, and soil temperature and moisture data.

All instrumentation, with the exception of the particulate air sampler, is hardwired to the datalogger, which collects
and stores the data at a default rate of 3-second intervals. All monitoring data are archived on the web site at
<http://www.cemp.dri.edu/> and on compact disk-read only memory.

An additional monitoring task of the CEMP is to annually sample community and ranch drinking water well sources
identified by the CEMs and perform radioisotopic analyses to detect for the presence and concentration of tritium.
These analyses are performed at DRI’s Trittum Laboratory in Reno and are reported annually in this NTSER.

Quality assurance for equipment maintenance and calibration and laboratory sample collection and collation is
addressed in the CEMP Standard Operating Procedures (SOPs). Specific responsibilities of the environmental
radiation monitoring specialists and CEMs are detailed in Task Responsibility Documents for each position. CEMs’
responsibilities include monitoring the equipment, assisting with maintenance, and posting information on the
program as well as analytical results. The CEMs are also part of the chain-of-custody for the air particulate samples,
and are responsible for the weekly collection of air filters to be routed to DRI where they are prepared for submission
to an independent laboratory for analysis.

5.4 Public Outreach

Public understanding of the CEMP and transparency of the monitoring results are important parts of the program’s
mission, so great attention has been paid to station location and accessibility, and making the results available.
Communications equipment transmits collected data several times daily via direct internet connection, telephone line,
cellular phone, or satellite to DRI’s Western Regional Climate Center in Reno, Nevada. These data are automatically
posted to a publicly-accessible web site at <http://www.cemp.dri.edu/>. Monthly summaries of these data are
physically posted on bulletin boards at the monitoring stations. Quarterly reports of results of air filter and TLD
analyses are provided to EPA Region IX as a required supplement to the NTS onsite monitoring network. An annual
summary of the CEMP data is reported in this annual environmental report.

The CEMP endeavors to make presentations, both through local CEMs and DRI program administrators, at local
community events, school classroom settings, and town hall meetings. An annual training workshop for the CEMs
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helps them remain current on program and NTS activities, the basic concepts of radiation, the station
instrumentation, and prepares them to deal with public interactions and inquiries.

5.5  Participants

The CEMP is an integrated effort among federal and state agencies, and also includes members of the public in 19
communities and 7 ranch sites with stakeholder interest in past, present, and future N'TS activities. Program
participants represent the technical expertise available to address issues and problems identified in the program as well
as issues of general concern to participating communities. Currently, participating communities and ranch sites
(Figure 5-1) include:

Nevada Communities Utah Communities Ranches (Nevada)
Alamo Indian Springs Cedar City Garden Valley*
Amargosa Valley Las Vegas Delta Medlin’s Ranch
Beatty Overton Milford Nyala Ranch
Boulder City Pahrump St. George Sarcobatus Flats
Caliente Pioche Stone Cabin Ranch
Ely Rachel Twin Springs
Goldfield Tonopah Warm Springs Summit
Henderson

*Location of Garden Valley ranch not shown on Figure 5-1 at request of owner.

5.6 2003 Offsite Air Monitoring

During calendar year (CY) 2003 there were 26 CEMP stations managed by DRI which comprised the Air Surveillance
Network (ASN) (Figure 5-1), including two new stations installed at Ely and Warm Springs Summit in the summer
and fall of 2003, respectively. The ASN is composed of stations that include the various equipment-specific sampling
networks described below. The CEMP station at Beatty, Nevada is shown in Figure 5-2.

CEMP Low-Volume Air Sampling Network — During CY 2003, the CEMP ASN included continuously operating
low-volume particulate air-samplers located at 23 of the 26 CEMP station locations. No low-volume air samplers are
located at Medlin’s Ranch, Sarcobatus Flats, or Warm Springs Summit. Duplicate air samplers were collected from
two routine ASN stations each week. The duplicate samplers are operated at randomly selected stations for three
months (one calendar quarter) before being moved to a new location. One new station, located in Ely, Nevada, was
added to the network in July of 2003. This re-established an imp