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FOREWORD

Prior to 1989, annual reports of environmental monitoring and assessment results for the Nevada
Test Site (NTS) were prepared in two separate parts. Onsite effluent monitoring and
environmental monitoring results were reported in an onsite report prepared by the U.S.
Department of Energy, Nevada Operations Office (DOE/NV). Results of the Offsite Radiological
Surveillance and Long-Term Hydrological Monitoring programs conducted by the U.S.
Environmental Protection Agency’s (EPA'’s) Laboratory (various names) in Las Vegas, Nevada,
were reported separately by that Agency.

Beginning with the 1989 Annual Site Environmental Report for the NTS, these two documents
were combined into a single report to provide a more comprehensive annual documentation of
the environmental protection activities conducted for the nuclear testing program and other
nuclear and non-nuclear operations at the NTS. The two agencies have coordinated preparation
of this ninth combined onsite and offsite report through sharing of information on environmental
surveillance and releases as well as meteorological, hydrological, and other supporting data used
in dose-estimation calculations.
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MEASUREMENT UNITS AND NOMENCLATURE

Radioactivity data in this report are expressed in both traditional units (e.g., pCi/L) and
International System (abbreviated Sl) units. These units are explained below.

background

becquerel

concentration

curie

EDE

rem

roentgen

volume

Ambient background radiation to which people are exposed. Naturally occurring
radioactive elements contained in the body, in the ground, and in construction
materials, cosmic radiation, and radioactivity in the air all contribute to an
average radiation dose equivalent to humans of about 350 mrem per year. In
laboratory measurements of radioactivity in samples, background is the activity
determined when a sample of distilled water is processed through the system
(also called a blank).

Abbreviation Bg. The Bq is the Sl unit for disintegration rate.
1 Bqg = 1 disintegration per second.

Usually expressed as pCi/mL, or pCi/m?®,

Abbreviation Ci. The historic unit for dlsmtegratlon rate. 1 Ci=3.7 x 10®
dlsmtegratlons per second = 3.7 x 10*° Bq The usual submultiples of Ci are mCi
(10 Ci or one thousandth Ci), uCi (10° Ci or one millionth Ci), and pCi

(102 or one trillionth Ci).

Effective dose equivalent - radiation dose corrected by various weighting factors
that relate dose to the risk of serious effects.

Rem (for roentgen equivalent man) is the unit for expressing dose equivalent, or
the energy imparted to a person when exposed to radiation. The commonly used
subunit is the millirem (107 rem or one thousandth rem), abbreviated mrem.

Abbreviation R. A unit expressmg the intensity of X or ( radiation at a point in air.
The usual unit is mR for 10° R (one thousandth R).

The SI unit for volume is m® (cubic meter). Other units used are liter (L) and mL
(10 L or one thousandth liter). One cubic meter = 1,000 L, 1 L = 1.06 quarts.

The elements and corresponding symbols used in this report are:

Element Symbol Element Symbol
Aluminum Al Iron Fe
Americium  Am Krypton Kr
Argon Ar Lithium Li
Arsenic As Mercury Hg
Barium Ba Nitrogen N
Beryllium Be Oxygen (@]
Boron B Plutonium Pu
Cadmium Cd Radium Ra
Calcium Ca Radon Rn
Carbon C Selenium Se
Cesium Cs Sulfur S
Chlorine Cl Strontium Sr
Chromium Cr Technetium Tc
Copper C Thorium Th
Fluorine F Thulium Tm
Germanium Ge Tritium °H
Hydrogen H Uranium U
lodine I Xenon Xe

XiX
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LIST OF ACRONYMS AND ABBREVIATIONS

AEC U.S. Atomic Energy Commission

AIRFA American Indian Religious Freedom Act

ARL/SORD Air Resource Laboratory, Special Operations and Research Division
ASER Annual Site Environmental Report

ASL Analytical Services Laboratory

ASN Air Surveillance Network

AVO Amador Valley Operations

BN Bechtel Nevada

BOD Biochemical Oxygen Demand

BoFF Bureau of Federal Facilities, State of Nevada

CA Composite Analysis

CAA Clean Air Act

CADD Corrective Action Decision Document

CAP Corrective Action Plan

CAP88-PC Clean Air Package 1988 (EPA software program for estimating doses)
CEDE Committed Effective Dose Equivalent

CEl Compliance Evaluation Inspection

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CFR Code of Federal Regulations

CP Control Point

CRMP Community Radiation Monitoring Program

CTLP Community Technical Liaison Program

CWA Clean Water Act

CX Categorical Exclusion

CYy Calendar Year

DAF Device Assembly Facility

DCG Derived Concentration Guide

DDR Data Discrepancy Report

DOD U.S. Department of Defense

DOE U.S. Department of Energy

DOE/HQ DOE Headquarters

DOELAP DOE Laboratory Accreditation Program

DOE/NV DOE Nevada Operations Office

DQO Data Quality Objectives

DRI Desert Research Institute, University and Community College System, Nevada
DTRA Defense Threat Reduction Agency

EA Environmental Assessment

EDE Effective Dose Equivalent

EGIS Ecological Geographic Informational System

EHS Extremely Hazardous Substances

EIS Environmental Impact Statement

ELU Ecological Landform Unit

EMAC Ecological Monitoring and Compliance

E-MAD Engine Maintenance, Assembly and Disassembly (on the NTS)
EML Environmental Measurements Laboratory (DOE)

EMP Environmental Monitoring Plan

EOD Explosive Ordnance Disposal (NTS)

EPA U.S. Environmental Protection Agency

EPCRA Emergency Reporting and Community Right-to-Know Act
EPD DOE Environmental Protection Division

ERP Environmental Restoration Project

ESA Endangered Species Act

XXi



List of Acronyms and Expressions, cont.

ESHD Environment, Safety and Health Division (DOE/NV)
ESS&H Environment, Safety, Security, and Health
FFACO Federal Facilities Agreement and Consent Order
FFCA Federal Facilities Compliance Act

FY Fiscal Year

gal Gallon

GBqg Gigabequerel (10° bequerels)

GIS Geographical Information System

Gz Ground Zero

HRMP Hydrologic Resources Management Program
HSC Hazardous Materials Spill Center

HTO Tritiated Water

HWSU Hazardous Waste Storage Unit

ICRP International Commission on Radiological Protection
ID Identification

IT International Technology Corporation

luC International Uranium Corporation

JIT Just-in-Time

keV Kilo-electronvolt

LANL Los Alamos National Laboratory

LAO Los Alamos Operations (BN)

LDR Land Disposal Restrictions

LLNL Lawrence Livermore National Laboratory

LLW Low-Level (Radioactive) Waste

LTHMP Long-Term Hydrological Monitoring Program
LVAO Las Vegas Area Operation (BN)

M&O Management and Operation

MAPEP Mixed Analyte Performance Evaluation Program
MCL Maximum Contaminant Level

MDC Minimum Detectable Concentration

MEI Maximally Exposed Individual

MQO Measurement Quality Objectives

MSDS Material Safety Data Sheet

MSL Mean Sea Level

MSN Milk Surveillance Network (R&IE-LV)

NAC Nevada Administrative Code

NAFB Nellis Air Force Base

NAFRC Nellis Air Force Range Complex

NAGPRA Native American Graves Protection and Repatriation Act
NEPA National Environmental Policy Act

NEPD Nevada Environmental Protection Division
NESHAP National Emission Standards for Hazardous Air Pollutants
NHPA National Historic Preservation Act

NIST National Institute of Standards and Technology
NLVF North Las Vegas Facility (BN)

NPDES National Pollution Discharge Elimination System
NR National Register of Historic Places

NRS Nevada Revised Statutes

NSHPO Nevada State Historical Preservation Office
NTS Nevada Test Site

ORNL Oak Ridge National Laboratory

ORSP Offsite Radiological Safety Program

PA Performance Assessment
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List of Acronyms and Expressions, cont.

PCB Polychlorinated Biphenyl

PE Performance Evaluation

PEIS Programmatic Environmental Impact Statement
PESP Performance Evaluation Studies Program

pH Hydrogen ion concentration

PHS U.S. Public Health Service

PIC Pressurized lon Chamber

PPOA Pollution Prevention Opportunity Assessments
ppm Parts per Million

QA Quiality Assurance

QAP Quiality Assessment Program

RCRA Resource Conservation and Recovery Act
R&IE-LV Radiation & Indoor Environment National Laboratory - Las Vegas (EPA)
REECo Reynolds Electrical & Engineering Company, Inc.
RMP Resource Management Plan

ROD Record of Decision

ROI Return on Investment

RSD Relative Standard Deviation

RSL Remote Sensing Laboratory (BN)

RWMS Radioactive Waste Management Site

RWMS-3 Radioactive Waste Management Site, Area 3
RWMS-5 Radioactive Waste Management Site, Area 5

s Sample Standard Deviation

SAFER Streamlined Approach for Environmental Restoration
SARA Superfund Amendments and Reauthorization Act
SDWA Safe Drinking Water Act

SGZ Surface Ground Zero

SMSY Strategic Materials Storage Yard

SOP Standard Operating Procedure

STL Special Technologies Laboratory (BN)

TCE Trichloroethane

TDS Total Dissolved Solids

TLD Thermoluminescent Dosimeter

TRU Transuranic

TSCA Toxic Substances Control Act

TTR Tonopah Test Range

UGTA Underground Test Area

UNLV University of Nevada, Las Vegas

uU.S. United States of America

USFWS United States Fish and Wildlife Service

USGS U.S. Geological Survey

UST Underground Storage Tank

VOC Volatile Organic Compound

WAC Waste Acceptance Criteria

WAMO Washington Aerial Measurements Operations (BN)
WEF Waste Examination Facility

WIPP Waste Isolation Pilot Plant

Wi Work Instructions
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SUMMARY

1.0 SUMMARY

Monitoring and surveillance, on and around the Nevada Test Site, (NTS) by
U.S. Department of Energy (DOE) contractors and NTS user organizations
during 1997, indicated that operations on the NTS were conducted in
compliance with applicable DOE, state, and federal regulations and
guidelines. All discharges of radioactive liquids remained onsite in
containment ponds, and there was no indication of potential migration of
radioactivity to the offsite area through groundwater. Surveillance around
the NTS indicated that airborne radioactivity from diffusion, evaporation of
liquid effluents, or resuspension of soil was not detectable offsite, and
exposure above existing background to members of the offsite population
was not measured by the offsite monitoring program. Using the U.S.
Environmental Protection Agency's (EPA’s) Clean Air Package 1988
(CAP88)-PC model and NTS radionuclide emissions and environmental
monitoring data, the calculated effective dose equivalent (EDE) to the
maximally exposed individual offsite would have been 0.089 mrem. This
value is less than 1 percent of the federal dose limit prescribed for
radionuclide air emissions. Any person receiving this dose would also have
received 144 mrem from natural background radiation. There were no
nonradiological releases to the offsite area. Hazardous wastes were shipped
offsite to approved disposal facilities. Compliance with the various
regulations stemming from the National Environmental Policy Act (NEPA) is
being achieved and, where mandated, permits for air and water effluents and
waste management have been obtained from the appropriate agencies.
Cooperation with other agencies has resulted in seven different consent

orders and agreements.

Support facilities at off-NTS locations have complied with the requirements
of air quality permits and state or local wastewater discharge and hazardous
waste permits as mandated for each location.

1.1 ENVIRONMENTAL
MANAGEMENT

he DOE Nevada Operations Office
I (DOE/NV) is committed to increasing

the quality of its management of NTS
environmental resources. This has been
promoted by the establishment of an
Environmental Protection Division under the
purview of Assistant Manager of Technical
Services and upgrading the Environmental
Management activities to the Assistant
Manager level to address those
environmental issues that have arisen in the
course of performing the original primary
mission of the DOE/NV, underground testing

of nuclear explosive devices. DOE/NV
management has vigorously promoted the
practice of pollution prevention, including
waste minimization and material recycling.

Operational releases and seepage of
radioactivity are reported soon after their
occurrence. In compliance with the National
Emission Standards for Hazardous Air
Pollutants (NESHAP), as set forth in Title 40
Code of Federal Regulations Part 61, the
accumulated annual emissions are used as
part of the input to the EPA’s CAP88-PC
software program to calculate potential
EDEs to people living beyond the
boundaries of the NTS and the surrounding
exclusion areas.




1.2 RADIOLOGICAL
ENVIRONMENT

Radiological effluents in the form of air
emissions and liquid discharges are normally
released into the environment as a routine
part of operations on the NTS. Radioactivity
in liquid discharges released to onsite waste
treatment or disposal systems (containment
ponds) is monitored to assess the efficacy of
treatment and control and to provide a
guantitative and qualitative annual summary
of released radioactivity. Air emissions are
monitored for source characterization and
operational safety as well as for
environmental surveillance purposes.

Air emissions in 1997 consisted primarily of
small amounts of tritium, radioactive noble
gases, and plutonium released to the
atmosphere that were attributed to:

e Diffusion of tritiated water (HTO) vapor in
atmospheric moisture from evaporation
of HTO from tunnel and characterization
well containment ponds.

e Diffuse emissions calculated from the
results of environmental surveillance
activities.

® Resuspension of plutonium as measured
with air sampling equipment or
calculated by use of resuspension
equations.

® Release of ®*Kr from tests under Pahute
Mesa when atmospheric pressure
changes occur. Such releases were
statistically undetectable in 1997.

Diffuse emissions included HTO, only
slightly above detection limits, from the
Radioactive Waste Management Site in
Area 5 (RWMS-5) and the SEDAN crater in
Area 10 and resuspended #°*?*°Py from
areas on the NTS where it was deposited by
atmospheric nuclear tests or device safety
tests in earlier years. Table 1.1 shows the
guantities of radionuclides released from all
sources, including postulated loss of
laboratory standards. None of the

radioactive materials listed in this table were
detected in the offsite area above ambient
levels.

Onsite liquid discharges to containment
ponds included approximately 20 Ci (740
GBq) of tritium. This was much less than
last year's tritium releases. Evaporation of
this material could have contributed HTO to
the atmosphere, but the amounts were too
small to be detected by the tritium monitors
onsite. No liquid effluents were discharged
to offsite areas.

ONSITE ENVIRONMENTAL
SURVEILLANCE

Environmental surveillance on the 3,500-km?
(1,350-mi®) NTS is designed to cover the
entire area with some emphasis on areas of
past nuclear testing and present operational
activities. In 1997, samplers were operated
at 48 locations to collect air particulate
samples, at 13 locations to collect HTO in
atmospheric moisture, and at 3 locations to
collect air for analysis of noble gas content.
Grab samples were collected frequently from
water supply wells, water taps, springs, open
reservoirs, containment ponds, and sewage
lagoons. Thermoluminescent dosimeters
(TLDs) were placed at 166 locations on the
NTS to measure ambient gamma exposures.

Data from these networks are summarized
as annual averages for each monitored
location. Those locations with
concentrations above the NTS average are
assumed to reflect onsite emissions. These
emissions arise from diffuse (areal) sources
and from particular operational

activities (e.g., radioactivity buried in the
low-level radioactive waste [LLW] site).

Approximately 2,400 air samples were
analyzed by gamma spectroscopy. All
isotopes detected by gamma spectroscopy
were naturally occurring in the environment
(K, 'Be, and members of the uranium and
thorium series), except for a few instances
where very low levels of *'Cs were
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detected. Gross beta analysis of the air
samples yielded an annual average for the
network of 2.0 x 10™** uCi/mL (0.74 mBg/m?).
Plutonium analyses of monthly or quarterly
composited air filters indicated an annual
arithmetic average below 10™*® pCi/mL

(4 pBg/m?) of #°**°py and below 10™*®
UCi/mL (0.04 pBg/m?®) of ?**Pu for all
locations during 1997, with the majority of
results for both isotopes being on the order
of 10" uCi/mL (0.04 uBg/m?). A slightly
higher average was found in samples in
certain areas, but that level was calculated
to be only 0.01 percent of the Derived
Concentration Guide (DCG) for exposure to
the public. Higher than background levels of
plutonium are to be expected in some air
samples because atmospheric testing in the
1950s, and nuclear safety tests dispersed
plutonium over a small portion of the surface
of the NTS.

The annual average concentration of #Kr
from the three noble gas monitoring stations
was 27 x 10 uCi/mL (1 Bg/m®). This
concentration is similar to that reported in
previous years and is attributed to worldwide
distribution of ®Kr from the use of nuclear
technology.

Throughout the year atmospheric moisture
was collected for two-week periods at 13
locations on the NTS and analyzed for HTO
content. The annual arithmetic average of
(4.7 £9.7) x 10° pCi/mL (0.17 + 0.36 Bg/m?
was similar to last year's average. The
highest annual average concentrations were
at the E Tunnel pond, the SEDAN crater,
and RWMS-5 locations, in that order. The
primary radioactive liquid discharge to the
onsite environment in 1997 was 16 Ci

(0.6 TBQ) of tritium (as HTO) in seepage
from E Tunnel. Also, effluent produced
during pumping from wells in Area 3
contained about 4.2 Ci (0.16 GBq) of HTO.
For dose calculations, all of the HTO was
assumed to have evaporated.

Surface water sampling was conducted
guarterly at eight open reservoirs, seven
springs, two containment ponds and an
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effluent, and nine sewage lagoons. A grab
sample was taken from each of these
surface water sites for analysis of gross
beta, tritium, gamma-emitters, and plutonium
isotopes. Strontium-90 was analyzed once
per year for each location. Water samples
from the springs, reservoirs, and lagoons
contained background levels of gross beta,
tritium, plutonium, and strontium. Samples
collected from the tunnel containment pond
and characterization well effluent ponds
contained detectable levels of radioactivity,
as would be expected.

Water samples from onsite supply wells and
drinking water distribution systems were
analyzed for radionuclides. The supply well
average gross beta activity of 7.0 x 10°
pCi/mL (0.26 Bg/L) was 3 percent of the
DCG for “K (used for comparison
purposes); gross alpha was 6.2 x 10°
pCi/mL (0.23 Bg/L), which was about 40
percent of the drinking water standard; the
maximum *°Sr measured was 1.7 x 10™*°
pHCi/mL (6.3 mBg/L), about 2 percent of the
DCG; *H averaged about 3.4 x 10 pCi/mL
(0.12 Bg/L), less than 0.002 percent of the
DCG; #***py and ***Pu were both below
their minimum detectable levels of about

2 x 10 uCi/mL (0.074 mBg/L).

Analysis of the TLD network showed that the
16 boundary station locations had an annual
average exposure of 127 mR, and the 9
historic stations annual average was 95 mR,
both within the range of values previously
reported.

OFFSITE ENVIRONMENTAL
SURVEILLANCE

The offsite radiological monitoring program
is conducted around the NTS by the EPA's
Radiation & Indoor Environments National
Laboratory-Las Vegas (R&IE-LV), under an
Interagency Agreement with DOE. This
program consists of several environmental
sampling, radiation detection, and dosimetry
networks as described below. These
networks operated continuously during
1997.

1-3



The Air Surveillance Network (ASN) was
made up of 20 continuously operating
sampling locations surrounding the NTS, 6
of which also had high-volume air samplers.
The ASN stations included 16 sampling
locations, at Community Technical Liaison
Program (CTLP) stations, described below.
During 1997, no airborne radioactivity
related to current activities at the NTS was
detected on any sample from the ASN.
Other than naturally occurring 'Be, the only
specific radionuclide detected by this
network was #**Pu or *****°Py on high-
volume air-filter samples.

The Milk Surveillance Network consisted of
11 sampling locations within 300 km (186
mi) of the NTS. Samples were analyzed for
%Sr, which averaged 0.7 pCi/L. The data
from this network are consistent with
previous data and indicate little or no
change.

In 1997, external exposure was monitored
by a network of 38 TLDs and 27 pressurized
ion chambers (PICs) located in towns and
communities around the NTS. There was
also a PIC located at the SALMON site near
Baxterville, Mississippi. The PIC network in
the communities surrounding the NTS
indicated background exposures, ranging
from 71 to 156 mR/yr, that were consistent
with previous data and well within the range
of background data in other areas of the
United States. The exposures measured by
the TLDs were slightly less, as has been
true in the past.

Sampling of Long-Term Hydrological
Monitoring Program (LTHMP) wells and
surface waters around the NTS showed only
background radionuclide concentrations.
The LTHMP also included groundwater and
surface water monitoring at locations in
Alaska, Colorado, Mississippi, New Mexico,
and Nevada where underground nuclear
tests were conducted. The results obtained
from analysis of samples collected at those
locations were consistent with previous data,
except for a sample from a deep well at
Project GASBUGGY, where the *H and **'Cs
has been detected the last few years. No
concentrations of radioactivity that were

detected in air, water, or milk samples posed
any significant health risk to nearby
residents.

A network of 17 CTLP stations was operated
by local residents, one without an air
sampler. Each station was an integral part
of the ASN and TLD networks. In addition,
they were equipped with a PIC connected to
a gamma-rate recorder. Samples and data
from these CTLP stations were analyzed
and reported by R&IE-LV and also
interpreted and reported by the Desert
Research Institute, University of Nevada
System. All measurements for 1997 were
consistent with previous years and were
within the normal background range for the
United States.

Although no radioactivity attributable to
current NTS operations was detected by any
of the offsite monitoring networks, based on
the NTS releases reported in Table 1.1, an
atmospheric dispersion model calculation
(CAP88-PC) indicated that the maximum
potential EDE to any offsite individual would
have been 0.089 mrem (8.9 x 10“ mSv), and
the dose to the population within 80 km of
the several emission sites on the NTS would
have been 0.26 person-rem (2.6 x 10°
person-Sv), both of which were less than
last year. The hypothetical person receiving
this dose would also have been exposed to
144 mrem from natural background
radiation. A summary of the potential EDEs
due to operations at the NTS is presented in
Table 1.2.

ECOLOGICAL STUDIES

The Ecological Monitoring and Compliance
Program monitoring tasks, which were
selected for 1997, included habitat mapping
on the northern portion of the NTS,
characterizing the natural springs on the
NTS, conducting a census of the horse
population, and periodically monitoring man-
made water sources to assess their effects
on wildlife. Ecological monitoring of certain
spill tests at the Hazardous Materials Spill
Center (HSC) (formerly Liquefied Gaseous
Fuels Spill Test Facility) was also
conducted.




Field surveys were conducted from June
1996 through February 1997 to identify
those natural NTS springs, seeps, tanks,
and playas, which could be designated by
the U.S. Army Corps of Engineers as
jurisdictional wetlands. A summary report of
the survey findings entitled “NTS Wetlands
Assessment” has been published.

LOW-LEVEL WASTE DISPOSAL

Environmental monitoring at the RWMS,
Area 3 (RWMS-3) has detected plutonium
in air samples. However, the
upwind/downwind sampler results were
equivalent, and plutonium was detected in
other air samples from Area 3 indicating that
the source is resuspended plutonium.
Elevated levels of plutonium have been
detected in air samples from several areas
on the NTS where operational activities and
vehicular traffic resuspend plutonium for
detection by air sampling. The presence of
plutonium on the NTS is primarily due to
atmospheric and safety tests conducted in
the 1950s and 1960s. These tests spread
plutonium in the eastern and northeastern
areas of the NTS (Figure 2.3, Chapter 2
displays these locations).

Environmental monitoring at and around
RWMS-5 indicated that HTO in air was
detectable at, but not beyond, the waste site
boundaries. This monitoring included air
sampling, water sampling, and external
gamma exposure measurement. Vadose
zone monitoring for hazardous constituents
has been installed in the mixed waste
disposal pit (Pit 3) in RWMS-5, as a method
of detecting any downward migration of
mixed waste. Also, three monitoring wells,
installed to satisfy Resource Conservation
and Recovery Act (RCRA) requirements for
a mixed-waste disposal operation, have not
yet detected migration of hazardous
materials.

RADIOLOGICAL MONITORING AT
OFFSITE SUPPORT FACILITIES

Fence line monitoring, using Panasonic UD-
814 TLDs, was conducted at offsite DOE/NV
support facilities in North Las Vegas,
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Nevada; Santa Barbara, California; and at
the Washington Aerial Measurements
Operation. The 1997 results indicated that
only background radiation was detected at
the fence line of these facilities. In 1995, a
small amount of tritium was accidently
released from a calibration range building in
North Las Vegas that was still detectable
this year in the room where the release
occurred. Monitoring of the release provided
data for input into the CAP88-PC program
for calculating offsite exposures. The
maximum offsite exposure was calculated to
be only 0.00025 mrem, which is far below
the EPA permissible limit of 10 mrem.

1.3 NONRADIOLOGICAL
MONITORING

Nonradiological environmental monitoring of
NTS operations involved only onsite
monitoring because there were no
discharges offsite that involved
nonradiological hazardous materials. The
primary environmental permit areas for the
NTS were monitored to verify compliance
with ambient air quality and the RCRA
requirements. Air emissions sources
common to the NTS included particulates
from construction, aggregate production,
surface disturbances, fugitive dust from
unpaved roads, fuel burning equipment,
open burning, and fuel storage facilities.
NTS environmental permits active during
1997, which were issued by the state of
Nevada or by federal agencies, included one
comprehensive air quality permit covering
emissions from construction of facilities,
boilers, storage tanks, and open burning;
four permits for surface disturbance
(environmental restoration activities); seven
permits for onsite drinking water distribution
systems; one permit for sewage discharges
to lagoon collection systems; six permits for
septage hauling; one incidental take permit
for the threatened desert tortoise; and one
permit for the scientific collection and study
of various species on the NTS. Further, a
RCRA permit has been obtained for general
NTS operations and for two specific facilities
on the NTS.
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Permits at non-NTS operations included 12
air pollution control permits, 2 sewage
discharge permits, and 2 hazardous material
storage permits. Three EPA Generator
Identification numbers were issued to NTS
operations, and three local RCRA-related
permits were required at two of those
operations.

The only nonradiological air emission of
regulatory concern under the Clean Air Act
(CAA) has been due to asbestos removal
during building renovation projects and from
insulated piping at various locations on the
NTS. During 1997, there were no projects
that required state of Nevada notifications.
The annual estimate for non-scheduled
asbestos demolition/renovation for fiscal
year 1997 was sent to EPA Region 9 in
December 1997.

RCRA requirements were met through an
operating permit for hazardous waste
storage, mixed waste storage, and explosive
ordnance disposal operations. A Federal
Facilities Agreement and Consent Order
(FFACO) has been signed with the state that
exempts the NTS from potential enforcement
action related to mixed waste storage
prohibition under RCRA.

The state’s annual Compliance Evaluation
Inspection during September 1997 found
only minor deficiencies.

As there are no liquid discharges to
navigable waters, offsite surface water
drainage systems, or publicly owned
treatment works, no Clean Water Act (CWA)
National Pollution Discharge Elimination
System (NPDES) permits were required for
NTS operations. Under the conditions of the
state of Nevada operating permits, liquid
discharges to onsite sewage lagoons are
regularly tested for biochemical oxygen
demand, pH, and total suspended solids. In
addition to the state-required monitoring,
these influents were also tested for RCRA-
related constituents as an internal initiative
to further protect the NTS environment.

In January and June of 1997, the state
inspected all NTS equipment regulated by
the state air quality permit. There were no
findings as a result of these inspections.

In compliance with the Safe Drinking Water
Act (SDWA) and seven state of Nevada
drinking water supply system permits, the
onsite distribution systems supplied by
onsite wells are sampled monthly for
residual chlorine, pH, bacteria, and, less
frequently, for other water quality indicators.
No exceedances have been found.

Monitoring for polychlorinated biphenyls as
required by the Toxic Substances Control
Act (TSCA) was done and was reported to
the EPA and the state in June 1997.

At the HSC, 2 series of spill tests using 38
different chemicals were conducted during
1997. None of the tests generated enough
airborne contaminants to be detected at the
NTS boundary during or after the tests.
Boundary monitoring was performed by
R&IE-LV personnel.

1.4 COMPLIANCE ACTIVITIES

DOE/NV is required to comply with various
environmental laws and regulations in the
conduct of its operations. Monitoring
activities required for compliance with the
CAA, CWA, SDWA, TSCA, and RCRA are
summarized above. Endangered Species
Act activities include compliance with the
USFWS Biological Opinion on NTS Activities
and the Biological Opinion on Fortymile
Canyon Activities. NEPA activities included
action on 3 Environmental Impact
Statements (EISs), 5 Environmental
Assessments (EAs), and 44 Categorical
Exclusions. The Record of Decision on the
sitewide EIS for the NTS and other test
locations within the state of Nevada was
published in December 1996.

Wastewater discharges at the NTS are not
regulated under NPDES permits, because all
such discharges are to onsite sewage
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lagoons. Discharges to these lagoons are
permitted under the Nevada Water Pollution
Control Act. Wastewater discharges from
the non-NTS support facilities were within
the regulated levels established by city or
county publicly owned treatment works.

Underground storage tank activities were
limited to continued remediation of sites from
previous tank removals.

In 1997, 13 surveys were conducted for
historical and archaeological sites that
identified 25 prehistoric and historic
archeological sites. Four of these are
considered candidates for listing on the
National Register of Historic Places.

The American Indian Religious Freedom Act
(AIRFA) directs federal agencies to consult
with Native Americans to protect their right
to exercise their traditional religions. In
1997, work continued on a summary report,
site records, and an artefact inventory of
materials in the DOE/NV Curatorial Facility
in preparation for an AIRFA consultation.

Waste minimization and pollution prevention
activities conducted at the NTS and its
offsite facilities involve an intensive recycling
program and active product substitution
projects.

1.5 GROUNDWATER
PROTECTION

A LTHMP was instituted in 1972 to be
operated by the EPA under an Interagency
Agreement. In 1997 surface waters and
groundwaters were monitored on and around
the NTS, at five sites in other states, and at
two off-NTS locations in Nevada to detect
the presence of any radioactivity that may
be related to nuclear testing activities. No
radioactivity was detected above
background levels in the groundwater
sampling network surrounding the NTS.
Low levels of tritium, in the form of HTO,
were detected in onsite wells, as has
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occurred previously. None exceeded 33
percent of the National Primary Drinking
Water Regulation level.

HTO was detected in samples from wells at
formerly utilized sites, such as the SALMON
(Mississippi), GNOME (New Mexico), and
GASBUGGY (New Mexico), at levels
consistent with previous experience. The
HTO in water from Well EPNG 10-36 at
GASBUGGY that began to be detected in
1984, was detected for the sixth year in a
row.

Because wells that were drilled for water
supply or exploratory purposes are used in
the NTS monitoring program, rather than
wells drilled specifically for groundwater
monitoring, a program of well drilling for
groundwater characterization is underway.
The design of the program is for installation
or recompletion of groundwater
characterization wells at strategic locations
on and near the NTS. Through 1997, 15 of
these wells have been drilled on the NTS
and 10 existing wells recompleted, while 16
wells have been drilled or completed in the
near offsite area, downgradient of the NTS.

Other activities in this program included
studies of groundwater transport of
contaminants (radionuclide migration
studies) and nonradiological monitoring for
water quality assessment and RCRA
requirements.

1.6 RADIOACTIVE AND
MIXED WASTE STORAGE
AND DISPOSAL

Two RWMSs are operated on the NTS, one
each in Areas 3 and 5. During 1997, the
RWMSs received LLW generated at the NTS
and other DOE facilities. Waste is disposed
of in shallow pits and trenches in RWMS-5
and in selected craters in RWMS-3.
Transuranic (TRU) and TRU mixed wastes
are stored on a curbed asphalt pad on
pallets in overpacked 55-gal drums and
assorted steel boxes pending
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characterization and shipment to the Waste
Isolation Pilot Plant in New Mexico. The
RWMS-3 is used for disposal of bulk LLW
waste and LLW that is contained in
packages that are larger than the specified
standard size used at RWMS-5.

Environmental monitoring at both sites
included air sampling for radioactive
particulates and HTO in air and external
exposure measurements using TLDs. Water
sampling and vadose zone monitoring for
moisture and hazardous constituents are
conducted at the RWMS-5. Environmental
monitoring results for 1997 indicated that
measurable radioactivity from waste
disposal operations was detectable only in
the immediate vicinity of the facilities.

Because the NTS is not a RCRA-permitted
disposal facility, RCRA regulations require
the shipment of nonradioactive hazardous
waste to licensed disposal facilities offsite so
there is no disposal of hazardous waste on
the NTS.

Pit 3 in RWMS-5 has interim status for
mixed waste generated on the NTS.

LLW will only be accepted for disposal from
generators (onsite and offsite) that have
submitted a waste application that meets the
requirements of the Waste Acceptance
Criteria document (NTS 1996) and that have
received DOE/NV approval of the waste
stream(s) for disposal at the NTS.

1.7 QUALITY ASSURANCE

The quality assurance (QA) program
covering NTS activities has three
components. There are QA programs for
nonradiological analyses, for onsite
radiological analyses, and for offsite
radiological analyses conducted by EPA’s
R&IE-LV.

ONSITE NONRADIOLOGICAL
QUALITY ASSURANCE

The onsite nonradiological QA program was
not operative during 1997, because stable

chemical analyses are done by offsite
contract laboratories. These contract
laboratories are monitored for their
participation and performance in various
performance evaluation programs.

ONSITE RADIOLOGICAL QUALITY
ASSURANCE

The onsite radiological QA program includes
conformance to best laboratory practice and
implementation of the provisions of DOE
Order 5700.6C. The external QA
intercomparison program for radiological
data QA consists of participation in the DOE
Quality Assessment Program administered
by the DOE Environmental Measurements
Laboratory and the Performance Evaluation
Studies Program conducted by the EPA’s
National Exposure Research Laboratory.

OFFSITE RADIOLOGICAL
QUALITY ASSURANCE

The policy of the EPA requires participation
in a centrally managed QA program by all
EPA organizational units involved in
environmental data collection. The QA
program developed by the R&IE-LV for the
Offsite Radiological Safety Program meets
all requirements of EPA policy and also
includes applicable elements of the DOE QA
requirements and regulations. The program
defines data quality objectives (DQOS),
which are statements of the quality of data a
decision maker needs to ensure that a
decision based on those data is defensible.
Achieved data quality may then be
evaluated against these DQOs.

1.8 ISSUES AND
ACCOMPLISHMENTS

PRINCIPAL COMPLIANCE PROBLEMS
FOR 1997

® On June 28, 1994, the state of Nevada
filed a Complaint for Declaratory
Judgement and Injunction in the U.S.
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District Court against DOE. Nevada °
claimed that the DOE failed to comply

with NEPA requirements at the NTS and

must initiate a single, sitewide EIS for all

major federal actions at the NTS. The

state was seeking to halt shipments of b
LLW from Fernald and all other

transportation, receipt, storage, and

disposal of all kinds of waste and was

also seeking to enjoin DOE from

pursuing any "Weapons Complex"

activities until publication of the EIS. In

January 1995, the U.S. District Court d
dismissed the claims regarding Fernald
waste and the sitewide EIS. As of the
end of 1997, the remaining claim,
regarding disposal of LLW from offsite
facilities is still unsettled.

A notification letter was received
regarding alleged potentially responsible
party status connected with a
commercial disposal site in California.
The state notified DOE/NV that Omega
Chemical Co., a hazardous waste
treatment and storage facility,
possessed documents indicating that
DOE/NV had shipped hazardous waste
to the site between 1988 and 1992. The
company has declared bankruptcy and is
unable to clean up the site. Jurisdiction
of this site has been transferred to the
EPA, which so far, has made no contact.

ACCOMPLISHMENTS FOR 1997

One EIS and three EAs were initiated
during 1997.

Throughout 1997, DOE/NV continued to

maintain and update the “DOE/NV

Compliance Guide” (Volume 1l), a °
handbook containing procedures,

formats, and guidelines for personnel

responsible for NEPA compliance

activities.

The Nevada Operations 1997 Site

Pollution Prevention Program Plan, was
completed and submitted to DOE ]
Headquarters.

SUMMARY

Continued use of a Just-in-Time supply
system allowed NTS contractors to
reduce product stock and control
potentially hazardous products.

Progress continued on the NTS
groundwater characterization program.
Fifteen special wells have been
completed and ten existing wells have
been recompleted to meet program
requirements.

Environmental Restoration Program
activities were conducted at some 29
sites during 1997.

DOE/NV has entered into several
consent orders and agreements. These
are (1) a Memorandum of Understanding
with the state covering radiological
releases, (2) an Agreement in Principle
with Nevada and Mississippi covering
oversight of environment safety and
health activities, (3) a Cooperative
Agreement with Alaska’s Fish and
Wildlife Service, (4) a Settlement
Agreement with the state to manage
mixed TRU waste, (5) a FFACO for
providing storage of low-level mixed
waste generated at the NTS and for
environmental restoration of
contaminated areas, and (6) a
Programmatic Agreement with the state
covering archaeological and historic
preservation activities.

The Cotter concentrate, consisting of
1,148 barrels of material stored in Area 5
for many years, was shipped to an
offsite contractor for recycling of the
contained material.

The last deficiency from a 1993
Environmental Compliance Audit was
closed this year. This audit, by the
Reynolds Electrical & Engineering Co.
(the previous M&O contractor), was
conducted at all facilities and work sites
on the NTS.

The following offsite remedial actions
were completed in 1997:
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1)

2)

3)

4)

5)

Plutonium-contaminated soil was
removed from the site of the 1963
CLEAN SLATE I nuclear device
storage-transportation test on the
NAFRC, and the site was
revegetated. The soil was disposed
of in the LLW site in Area 3, NTS.

At the SHOAL site in Nevada, four
monitoring wells were installed to a
depth of 396 m (1,300 ft), Desert
Research Institute DRI conducted
aquifer tests, and SAFER closure of
one mud pit was completed.

At the RULISON site in Colorado,
quarterly sampling for hazardous
waste at four wells, a two year
program required by the state, was
completed. No migration of
hazardous wastes has been
detected.

At the FAULTLESS site in Nevada,
surface characterization of mudpits
at wells UC-1, UC-3, and UC-4 was
performed.

At the SALMON site in Mississippi,
14 new shallow groundwater
monitoring wells were installed,

pumps were refurbished and
installed in four existing wells, and
one seismic check hole was plugged.

1.9 CONCLUSION

The environmental monitoring results
presented in this report document that
operational activities on the NTS in 1997
were conducted so that no measurable
radiological exposure occurred to the offsite
public. Calculation of the highest individual
dose that could have been received by an
offsite resident (based on estimation of
onsite worst-case radioactive releases
obtained by measurement or engineering
calculation and assuming the person
remained outside all year) equated to 0.09
mrem to a person living in Springdale,
Nevada. This may be compared to that
individual's exposure to 144 mrem from
natural background radiation as measured
by the PIC instrument at Beatty, Nevada.

There were no major incidents of
nonradiological contaminant releases to the
environment in 1997. Many contaminated
sites are on schedule for remediation, and
intensive efforts to characterize and protect
the NTS environment, implemented in 1990,
were continued in 1997.
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SUMMARY

Table 1.1 Radionuclide Emissions on the NTS - 1997®

Radionuclide Half-life (years) Quantity Released (Ci) ®
Airborne Releases:

H 12.35 ©140

239+240p 24065. ©0.28
Containment Ponds:

°H 12.35 @20

38py 87.743 1.5x10°
239+240p 24065. 3.4x10°
gy 29. 1.5x 10°
¥’Cs 30.17 1.7 x 103

(a) Assumes worst-case point and diffuse source releases.

(b) Multiply by 37 to obtain GBq.

(¢) Includes calculated data from air sampling results, postulated loss of laboratory standards,
and calculated resuspension of surface deposits.

(d) This amount is assumed to evaporate to become an airborne release.

Table 1.2 Summary of Effective Dose Equivalents from NTS Operations During 1997

Collective EDE to

Maximum EDE at Maximum EDE to Population within 80 km
NTS Boundary® an Individual® of the NTS Sources
Dose 0.12 mrem 0.089 mrem 0.26 person-rem
(1.2 x 10° mSv) (8.9 x 10 mSv) (2.6 x 10 person Sv)
Location Site boundary 40 km Springdale, NV 58 km 31,000 people within
WNW of NTS CP-1 WNW of NTS CP-1 80 km of NTS Sources
NESHAP 10 mrem per yr 10 mrem per yr
Standard (0.1 mSv per yr) (0.1 mSv peryr) -
Percentage
of NESHAP 1.2 o8
Background 144 mrem 144 mrem 3064 person-rem
(1.44 mSv) (1.44 mSv) (30.6 person Sv)
Percentage of
Background 8.0 x 10? 6.0 x 10% 8x10°

(@) The maximum boundary dose is to a hypothetical individual who remains in the open
continuously during the year at the NTS boundary located 40 km (25 mi) west northwest
from the NTS Control Point 1.

(b) The maximum individual dose is to an individual outside the NTS boundary at a residence
where the highest dose-rate occurs as calculated by CAP88-PC (Version 1.0) using NTS
effluents listed in Table 5.1, assuming all HTO input to containment ponds was evaporated,
assuming resuspended plutonium was carried offsite, and summing the contributions from
each NTS source.
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INTRODUCTION

2.0 INTRODUCTION

The Nevada Test Site (NTS), located in southern Nevada, was the primary
location for testing of nuclear explosives in the continental U.S. from

1951 to 1992. Historically, nuclear testing has included, (1) atmospheric
testing in the 1950s and early 1960s; (2) underground testing in drilled,
vertical holes and horizontal tunnels; (3) earth-cratering experiments; (4)
open-air nuclear reactor and engine testing; and (5) eleven underground
tests for various purposes at other locations in the U.S. No nuclear tests
were conducted in 1997. Nonnuclear testing included controlled spills of
hazardous material at the Hazardous Materials Spill Center (HSC). Low-level
radioactive and mixed waste disposal and transuranic (TRU) and hazardous
waste storage facilities for defense waste are also operated on the NTS.

The NTS environment is characterized by desert valley and Great Basin
mountain terrain and topography, with a climate, flora, and fauna typical of
the southern Great Basin deserts. Restricted access and extended wind
transport times are notable features of the remote location of the NTS and
adjacent U.S. Air Force lands. Also, characteristic of this area are the great
depths to slow-moving groundwater and little or no surface water. These
features afford protection to the inhabitants of the adjacent areas from
potential exposure to radioactivity or other contaminants resulting from
operations on the NTS. Population density within 150 km of the NTS is only
0.5 persons/km #ersus approximately 29 persons/km in the 48 contiguous
states. The predominant use of land surrounding the NTS is open range for
livestock grazing with scattered mining and recreational areas.

In addition to the NTS operations, the U.S. Department of Energy, Nevada
Operations Office (DOE/NV) is accountable for six non-NTS Bechtel Nevada
(BN) facilities in five different cities. These BN operations support DOE/NV
programs with activities ranging from aerial measurements and aircraft
maintenance to electronics and heavy industrial fabrication. All of these
latter operations are in metropolitan areas.

2.1 NTS OPERATIONS

NTS DESCRIPTION

he NTS has been operated by the
I DOE as the on-continent test site for

nuclear weapons testing. It is located
in Nye County, Nevada, with the southeast
corner lying about 105 km (65 mi) northwest
of the city of Las Vegas, Nevada, as shown
in Figure 2.1. The NTS encompasses about
3,500 km? (1,350 mi?), an area larger than
the state of Rhode Island. The dimensions
of the NTS vary from 46 to 56 km (28 to 35

mi) in width (eastern to western border) and
from 64 to 88 km (40 to 55 mi) in length
(northern to southern border). The NTS is
surrounded on the east, north, and west
sides by public exclusion areas, called the
Nellis Air Force Range Complex (NAFRC)
and the Tonopah Test Range(TTR) (see
Figure 2.1). These two areas provide a
buffer zone varying from 24 to 104 km (15 to
65 mi) between the NTS and public lands.
The combination of the NAFRC and the NTS
is one of the larger unpopulated land areas
in the United States, comprising some
14,200 km? (5,470 mi®). Figure 2.2 shows
the general layout of the NTS, including the
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location of major facilities and area numbers
referred to in this report. The areas outlined
in green in Figure 2.2 indicate the principal
geographical areas used recently for
underground nuclear testing. Mercury,
Nevada, at the southern end of he NTS, is
the main base camp for worker housing and
administrative operations for the NTS.

MISSION AND NATURE OF
OPERATIONS

The NTS has been the primary location for
testing the nation's nuclear explosive
devices since January 1951. 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 or dropped from an aircraft.
Several tests were categorized as "safety"
experiments, involving the destruction of a
nuclear device with nonnuclear explosives.
Some surface safety tests resulted in
dispersion of plutonium in the test vicinity.
One of these test areas lies just north of the
NTS boundary, and four others, involving
transport/storage safety, lie at the north end
of the NAFRC (see Figure 2.3). All nuclear
tests are listed in DOE/NV Report NVO-209
(DOE 1994a).

Underground nuclear tests were first
conducted in 1957. Testing was
discontinued during a moratorium that began
in November 1958, but was resumed in
September 1961 after tests by the Union of
Soviet Socialist Republics began. Since late
1962, nearly all tests were conducted in
sealed vertical shafts drilled into Yucca Flat
and Pahute Mesa or in horizontal tunnels
mined into Rainier Mesa. 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 test,
SEDAN (PHS 1963) was detonated at the

northern end of Yucca Flat. There have
been no U.S. nuclear explosive tests since
September 1992.

Other nuclear testing over the history of the
NTS has included the Bare Reactor
Experiment - Nevada series in the 1960s.
These tests were performed with a 14-MeV
neutron generator mounted on a 465-m
(1,530-ft) 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
was conducted in Area 25, and a series of
tests with a nuclear ramjet engine was
conducted in Area 26.

Limited nonnuclear testing has also occurred
at the NTS, including spills of hazardous
materials at the HSC in Area 5. The tests
conducted at the HSC, from the latter half of
the 1980s to date, involved controlled
spilling of liquid materials to study both spill
control and mitigation measures and the
resultant dispersion and transport of
airborne clouds. These tests are
cooperative studies involving private
industry, the U.S. Department of
Transportation, and the DOE. At the
Explosive Ordnance Disposal in Area 11,
explosive materials are destroyed, generally
by detonation, with the amounts destroyed
being limited in order to maintain downwind
air concentrations within state limits.

Waste storage and disposal facilities for
defense low-level radioactive waste (LLW)
and mixed waste are located in Areas 3 and
5. At the Area 5 Radioactive Waste
Management Site (RWMS-5), LLW from
DOE-affiliated onsite and offsite generators
is disposed of using standard shallow land
disposal techniques. A greater confinement
disposal technique was once used for
disposal of wastes that had high specific
activity, high mobility, or were not
acceptable for normal disposal. This
method of disposal is no longer used.
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TRU wastes are retrievably stored in surface
containers at the RWMS-5 pending shipment
to the Waste Isolation Pilot Plant (WIPP)
facility in New Mexico. Nonradioactive
hazardous wastes are accumulated at a
special accumulation site before shipment to
a licensed offsite disposal facility.

At the Area 3 RWMS (RWMS-3), bulk LLW
(such as debris from atmospheric nuclear
test locations) and LLW in lar