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SUBJECT: HANFORD SITE ENVIRONMENTAL REPORT FOR CALENDAR YEAR 1989 (PNL-7346),
PACIFIC NORTHWEST LABORATORY (PNL), RICHLAND, WASHINGTON, JUNE 1990

Enclosed is a copy of the Environmental Report for 1989 for the U.S.
Department of Energy (DOE) Hanford Site. The purpose of the report is to
present summary environmental data. This data characterizes site
environmental management performance and confirms the success of the
continuing efforts to achieve compliance with environmental standards and
requirements. In addition, significant environmental programs and efforts are
highlighted.

This report is prepared and published annually for distribution to local,
state, and federal government agencies; Congress; the public; and the news
media. The report was prepared for DOE by Pacific Northwest Laboratory.

Also enclosed is an addendum summarizing significant changes to our compliance
status, current issues and actions, and conformance to environmental permit
requirements for the period January 1 through May 1, 1990. We prepared this
addendum as part of our continuing efforts to upgrade the quality of the
report.

If you have any gquestions or desire additional information, please contact
Mr. R. F. Brich of the Department of Energy Safety and Environment Division at

(509) 376-9031.
Aliy—
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Enclosures:

1. Hanford Site Environmental Report for 1989
2. Compliance Summary



ENVIRONMENTAL COMPLIANCE SUMMARY
U.S. DEPARTMENT OF ENERGY’'S HANFORD SITE
RICHLAND, WASHINGTON
MAY 1990

This summary updates the environmental compliance status and environmental
issues and actions at the Hanford Site from January 1 through May 1, 1990.
The summary is in the same format as in the Environmental Report:

1) compliance self-assessment, 2) current issues and actions, and

3) environmental permits.

1. COMPLIANCE SELF-ASSESSMENT
COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LTABILITY ACT (CERCLA)

Through April 1990, no notifications were required to the National Response
Center under Section 103(a), the Emergency Release Notification provision of
CERCLA.

CLEAN AIR ACT

Subpart H of the Clean Air Act was revised and issued as a final rule
December 15, 1989. It requires that radionuclide emissions from all point
sources (stacks, vents, pipes, or other release points) be analyzed, measured,
and reported in accordance with several new requirements. All of these
emission points on the Hanford Site became technically out of compliance with
some portion of the detailed measurement requirements as of the

March 15, 1990, compliance deadline. Because of the time needed to document
exemptions, procure equipment, develop procedures, and train personnel, DOE
requested a two-year extension of the compiiance deadline.

RESOURCE CONSERVATION AND RECOVERY ACT (RCRA)

Dangerous Waste Tanks

The DOE is reevaluating the dangerous waste tanks at Hanford against more
stringent federal requirements adopted in 1989 by the Washington Department of
Ecology (WDOE). Potential deficiencies include lack of certified tank
integrity assessments and inadequate secondary containment systems. On

March 27, 1990, DOE submitted background information to WDOE and began
negotiations for corrective action schedules to be included in the Tri-Party
Agreement (TPA).

183-H Solar Evaporation Basins

From 1973 to 1980, four sedimentation basins were used as evaporation ponds
for liquid chemical and radioactive wastes from 300 Area fuel fabrication
processes. After evaporation, low-level mixed wastes remained. The residual
sludges have been removed and are contained in barrels. These have been
stabilized and stored for future disposal. Although all of the basins have
been decontaminated, some crystallized salts remain in one of the basins. The
final closure plan and permit application have been prepared.
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The basins will be closed by clean closure or by landfill with an engineered
cover. Cleanup of the four basins near the Columbia River took seven years
and cost $28.6 million.

Enforcement Actions

The WDOE conducted several inspections through April 1990. No enforcement
actions resulted. A1l corrective actions from earlier enforcement actions
have been completed.

Two spills of acid from used batteries are the only reportable spills through
April 1990. These spills were reported to WDOE as required by the state’s
Dangerous Waste Regulations.

NATIONAL ENVIRONMENTAL POLICY ACT (NEPA)

On January 12, 1990, Secretary Watkins released his decision that DOE will
prepare a programmatic environmental impact statement (EIS) to address the
activities proposed by the Environmental Restoration and Waste Management
Five-Year Plan (DOE/S-0070). This DOE-Headquarters (DOE-HQ) plan describes
DOE’s long-term strategy in environmental restoration and waste management.
The plan was first issued in August 1989 and will be updated annually. This
programmatic EIS will support future site-specific NEPA documents and
implementation plans for the Hanford Site.

In January 1990, the Natural Resources Defense Council filed a Notice of
Intent to sue DOE, asserting the restart of the PUREX plant should require a
supplemental EIS. This Notice of Intent contends, among other items, that
significant new information about safety and environmental concerns must be
considered before restart. The DOE is evaluating these assertions.

2. CURRENT ISSUES AND ACTIONS
HANFORD FEDERAL FACILITY AGREEMENT AND CONSENT ORDER (TRI-PARTY AGREEMENT)

A1l parties have approved the annual update to the Tri-Party Agreement (TPA).
The update is being issued as Volume 2, with the existing Legal Agreement and
Action Plan identified as Volume 1. The public was given the opportunity to
review and comment on all modifications. A major modification was the
incorporation of land disposal restriction compliance actions into the TPA.
The update also includes 30 new interim milestones.

Hanford continues to efficiently complete activities scheduled in the TPA.

A11 10 milestones scheduled through April 1990 have been completed on or ahead
of schedule. The completion of 10 RCRA ground water monitoring wells achieved
two milestones eight months ahead of schedule. It must be noted that
substantial budget commitments are needed for successful implementation of the
TPA. DOE will continue to work with the regulatory agencies to ensure
continued progress towards full cleanup and compliance at Hanford.
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ENVIRONMENTAL RESTORATION AND WASTE MANAGEMENT FIVE-YEAR PLAN

The site-specific plan for DOE-Richland Operations (DOE-RL) was released in
April following DOE-HQ approval. This plan implements the DOE-HQ five-year
plan issued ‘in August 1989. The site-specific plan consists of four separate
documents: a vision statement, a general overview, a detailed plan, and a set
of activity data sheets that provides detailed descriptions of current and
planned activities. The detailed plan has been distributed to about 300
individuals in the Northwest.

The 25-page overview document, which was prepared for a more general audience,
was distributed to about 1,200 individuals in the Northwest. The 90-day
public comment period will Tast from April 20 to July 19, 1990. Nine public
meetings are being held in Washington and Oregon between May 22 and June 14,
1990, to answer questions and receive comments.

HANFORD SITE WASTE STORAGE TANKS

Concerns have been raised about the potential of a ferrocyanide explosion and
hydrogen gas accumulation in Hanford waste tanks. One issue is that under
certain conditions of chemical concentration, moisture, and temperature,
ferrocyanide and nitrates in the single-shell tanks could release heat and
potentially become explosive. The DOE has analyzed the conditions and
concludes that the probability of a ferrocyanide explosion is Tow under
current operating conditions. Several outside agencies have studied the issue
and reached this same conclusion in their preliminary reports.

The other issue is that flammable hydrogen gases may be trapped beneath the
crust in five double-shell tanks and 18 single-shell tanks. One tank in
particular, 101-SY (a double-shell tank), shows the largest accumulation of
trapped gases. In the 22 other tanks, the problem is much less. The DOE and
external oversight groups have concluded there is no imminent danger to the
public from a hydrogen explosion; however, additional work is needed to
increase understanding of the hazards of hydrogen generation.

Westinghouse Hanford Company has formed a Waste Tank Safety Team to identify
any hazards associated with the waste tanks and implement the necessary
actions to mitigate those hazards. The DOE is overseeing this effort. The
EPA, WDOE, State of Washington Department of Health, State of Oregon Water
Resources Department, Defense Nuclear Facility Safety Board, and Advisory
Committee on Nuclear Facility Safety also provide oversight.

UNITED STATES TESTING COMPANY, INC., (UST) SUSPENSION

The UST performed all radiochemical analyses contained in the Environmental
Report with the exception of the penetrating radiation measurements which were
conducted by Pacific Northwest Laboratory (PNL), and the nonradiological
surface water quality analyses conducted by the US Geological Survey.

On April 25, 1990, EPA suspended UST Inc., from receiving future federal
contracts and assistance awards. The EPA Region 10 in Seattle, Washington,
and EPA Headquarters initiated the action. They alleged that two UST
laboratories supporting the EPA’s Superfund program submitted unreliable and
falsified data. These laboratories are in Richiand, Washington, and Hoboken,
New Jersey.



Based on an extensive review of UST, PNL determined that quality problems
occurred in the Hoboken laboratory (not the Richland laboratory) that does the
radiochemical analyses that appear in the Environmental Report. These
problems resulted in PNL’s termination of the UST contract on June 1, 1990.

More importantly, however, quality control checks of data generated by UST’s
Richland laboratory have been performed routinely by PNL. Some of these
comparisons were made without UST’s knowledge. The UST was required by
contract to participate in interlaboratory comparison programs conducted by
the Environmental Protection Agency and DOE’s Environmental Measurements
Laboratory. The results from these programs, as well as analytical results
from samples split with the States of Washington and Oregon, were in all cases
within the range of normal variability. In addition to the past checks, PNL
is forming an independent panel to review the reliability of past data
generated by UST.

Based on these comparisons, we have a high level of confidence in the
environmental data and the conclusions reached in the Environmental Report.

242-A EVAPORATOR

The 242-A Evaporator is used to reduce the volume of dilute waste from the
double-shell tanks. In the past, concentrated waste was returned to the
double-shell tanks, while the condensate, after treatment by ion exchange, was
discharged to a crib. Some constituents in the tanks are "listed" as
dangerous wastes. Also, an evaluation indicates that the condensate stream is
regulated as a toxic dangerous waste due to the presence of ammonia. Because
dangerous waste regulations preclude discharge of dangerous wastes into cribs,
discharge was ceased.

A Liquid Effluent Retention Facility (LERF) is being installed for temporarily
storing the evaporator condensate. On March 15, 1990, WDOE issued a
Determination of Nonsignificance for the LERF in accordance with the State
Environmental Policy Act. The current schedule shows operation of the storage
units beginning in December 1990. Permanent treatment and disposal systems
are scheduled for operation in June 1992.

Operation of the 242-A Evaporator is critical to the cleanup of Hanford
because of double-shell tank space limitations. Inability to restart the
evaporator will adversely impact several TPA milestones.

SUBMARINE REACTOR COMPARTMENTS

The DOE-RL continues to work with the Department of Navy, EPA, and WDOE to
address management of the submarine reactor compartments disposed of in the
burial grounds at Hanford. In March, the second phase of cleanup began on the
compartments to remove all accessible internal polychlorinated biphenyl (PCB)
and ballast lead wastes. The EPA and DOE have signed a Federal Facility
Compliance Agreement addressing compliance of the compartments to the Toxic
Substances Control Act and also providing for continuation of future shipments
to Hanford. :
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An Interim Approval Request for a chemical l1andfill permit covering the
disposal of the PCBs remaining in the compartments was submitted to EPA on
February 23, 1990. A request is being prepared to waive the liner and
leachate collection system requirements applicable to the trench under the
Washington Dangerous Waste Regulations. This waiver request will be submitted
to WDOE in July 1990.

GROUND_WATER MANAGEMENT

Ground water monitoring wells are being drilled at many hazardous waste sites
around Hanford. The purgewater, water pumped from these wells during well
development or sampling, is potentially contaminated. Two hundred to several
thousand gallons of water are generated from each well. Because purgewater
has the potential to contain dangerous waste or contain hazardous substances
in concentrations exceeding predetermined health-based risk levels, a method
for storage and treatment of the water is needed.

Purgewater is now stored in modular tanks so that new ground water monitoring
wells can be installed, developed, and completed and ground water sampling can
continue. One 1,000,000-gallon modular tank is being used and a second is
ready for use. .

STORAGE OF SPECIAL NUCLEAR MATERIALS

In response to a notice of violation DOE received for the storage of special
nuclear material at the Rocky Flats Plant near Denver, the material now stored
at the Plutonium Finishing Plant at Hanford is under evaluation. Radioactive
materials containing dangerous waste constituents will be regulated under the
state’s dangerous waste regulations for storage and disposal if they are
considered waste materials. Should the evaluation determine a need for state
regulation, it is anticipated that TPA milestones can be negotiated which
establish schedules for required corrective actions.

3. ENVIRONMENTAL PERMITS
PREVENTION OF SIGNIFICANT DETERIORATION (PSD)

The nitrogen oxide emissions from the Hanford Site chemical processing
facilities (PUREX and UO3 Plant) are permitted under the PSD program under the
Clean Air Act. Through April 1990, there were no PSD permit violations.

NATIONAL POLLUTANT DISCHARGE EL IMINATION SYSTEM (NPDES) PERMIT

The NPDES permit regulates eight discharges to the Columbia River. 1In
accordance with the NPDES permit, monthly parameter reports were sent to EPA
Region 10 and WDOE. Compliance was achieved with all permit conditions.

RCRA PERMITTING

The DOE submitted one hazardous waste facility permit application and three
closure plans for Hanford Site waste treatment, storage, and disposal
facilities to WDOE.
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SUMMARY

This report is a summary of the environmental
status of the Hanford Site in 1989. It includes
descriptions of the Site and its mission, the
status of compliance with environmental regu-
lations, planning and activities to accomplish
compliance, environmental protection and
restoration activities, and environmental
monitoring.

SITE MISSION

From 1945 through the 1960s, Hanford Site
facilities were primarily dedicated to the pro-
duction of plutonium for national defense and
management of the wastes generated by
chemical processing operations. Since the
1960s, programs at the Hanford Site have
become increasingly diverse. The current
Hanford Site mission includes defense produc-
tion, defense waste management, environmen-
tal restoration, advanced reactor development,
and research and development.

COMPLIANCE SUMMARY

A significant environmental compliance event
in 1989 was the completion of the Hanford
Federal Facility Agreement and Consent Order,
known as the Tri-Party Agreement. This agree-
ment among the U.S. Environmental Protection
Agency (EPA), the State of Washington
Department of Ecology (WDOE), and the U.S.
Department of Energy (DOE) provides plan-
ning and scheduling for achieving full com-
pliance with the Resource Conservation and
Recovery Act (RCRA) and for cleaning up
inactive waste sites under either Comprehen-
sive Environmental Response, Compensation,
and Liability Act (CERCLA) or RCRA
authority.

Environmental standards at Hanford fall into
three categories: 1) those imposed by federal
statutes, regulations, and requirements; 2) those
imposed by state and local statutes, regulations,
and requirements; and 3) those imposed by
DOE directives. This summary addresses the
status of compliance with applicable regula-
tions at the Hanford Site. (For detailed com-
pliance information see “Compliance Sum-
mary,” Section 2.0.)

Compliance with Environmental
Regulations

Clean Air Act—The EPA has established
National Ambient Air Quality Standards under
the authority of the Clean Air Act. They have
also established Prevention of Significant
Deterioration (PSD) regulations. The Hanford
Site radioactive stacks were registered with the
State of Washington Department of Health
(WDOH), and a permit has been received.
Radionuclide emissions from DOE facilities
and the disposal of asbestos on the Hanford
Site are also regulated by the Clean Air Act.
For 1989, the Hanford Site was in compliance
with the applicable regulations of the Clean Air
Act.

Clean Water Act—The Clean Water Act
applies to all nonradioactive discharges to
navigable surface water. At the Hanford Site,
the regulations are applied through a National
Pollutant Discharge Elimination System permit
for effluent discharges to the Columbia River.
There was one reportable deviation from the
permit requirements in 1989.

Safe Drinking Water Act—The EPA National
Interim Primary Drinking Water Regulations of

Summary
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the Safe Drinking Water Act and the WDOH
regulation regarding public water systems
apply to the drinking water supplies at the
Hanford Site. Sanitary water quality surveil-
lance was conducted by the Hanford Environ-
mental Health Foundation and Pacific North-
west Laboratory (PNL). In 1989, with one
exception, all water supplies were in compli-
ance with regulatory requirements.

Comprehensive Environmental Response,
Compensation and Liability Act of 1980
(CERCLA)/Superfund Amendments and
Reauthorization Act of 1986 (SARA)—The
CERCLA/SARA legislation established a
program to identify sites from which hazard-
ous substances have been released into the
environment. This program also ensures the
cleanup of these sites, evaluates damages to
natural resources, and creates a claims proce-
dure. All DOE sites must comply with appli-
cable sections of CERCLA/SARA. Currently,
the Hanford Site does not fully comply with
CERCLA/SARA; however, the Tri-Party
Agreement established a schedule for achiev-
ing full compliance with CERCLA/SARA.
Hanford operable units were selected for
remedial investigation/feasibility studies as the
result of negotiations conducted in establishing
plans and schedules for the Tri-Party Agree-
ment. All Tri-Party Agreement milestones
were achieved, providing compliance with this
portion of the CERCLA requirements. In com-
pliance with emergency release notification
provisions, the National Response Center was
notified of all reportable incidents.

Federal Insecticide, Fungicide, and
Rodenticide Act (FIFRA)—The FIFRA and
the Washington Administrative Code pesticide
regulations (WAC 16-228) apply to storage and
use of herbicides and pesticides at the Hanford

Site. In 1989, the Hanford Site was in compli-
ance with these requirements.

Resource Conservation and Recovery Act of
1976 (RCRA)—RCRA establishes regulatory
standards for the generation, transportation,
storage, treatment, and disposal of hazardous
waste. Compliance with RCRA requirements
is a major regulatory effort. During 1989, 22
underground storage tanks that had been used
to store either petroleum or noncontaminated
chemical products were removed from the
ground and disposed of. The treatment, stor-
age, and disposal units were managed under
interim status requirements of Washington
State regulations. Schedules for corrective
action were developed for identified deficien-
cies, and those not corrected at the end of the
year were incorporated as milestones and target
dates under the Tri-Party Agreement. The
Hanford Site was given a dangerous waste
identification number by the EPA and WDOE
that encompasses all treatment, storage, and
disposal waste-management units on the Site.

Endangered Species Act—A few rare species
of native plants and animals are known to occur
on the Hanford Site. The status of these spe-
cies was reported to the U.S. Fish and Wildlife
Service and the State of Washington as infor-
mation was available. The Hanford Site has
two permits for wildlife and fish sampling
issued by the Washington State Department of
Wildlife and the U.S. Fish and Wildlife
Service.

Toxic Substance Control Act (TSCA)—The
application of TSCA requirements to Hanford
involves regulation of polychlorinated biphenyl
(PCB). The Hanford Site was in compliance
with regulations for PCBs that are not

iv
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radioactively contaminated. In two instances,
PCB materials were not in compliance because
of radioactive contamination.

National Environmental Policy Act
(NEPA)—NEPA requires that projects with
potentially significant impacts be carefully
reviewed and reported to the public in docu-
ments such as environmental assessments
(EAs) or environmental impact statements
(EISs). All EAs and EISs required by NEPA
were prepared for Hanford Site projects.

National Historic Preservation Act,
Archaeological Resources Protection Act,
and American Indian Religious Freedom
Act—Compliance with these acts was accom-
plished through a program of 1) reviewing all
proposed land-disturbing projects to assess
potential impacts on cultural resources and 2)
periodic inspections of known archaeological
and historical sites to determine their condition
and the effects of land management policies on
the sites.

OPERATIONAL HIGHLIGHTS

The N Reactor has not operated since January
1987 and is on standby status. All fuel ele-
ments have been removed from the reactor
core. The Plutonium Uranium Extraction
(PUREX) Plant operated in December 1989 for
fuel charge stabilization. The Plutonium
Finishing Plant operated for a total of 3 months
in 1989. The Plutonium Recovery Facility did
not operate during the year. The Grout Treat-
ment Facility operated from June through July
to complete processing of sulfur-phosphate
decontamination waste from the N Reactor.
The Grout Treatment Facility was placed in
standby mode. The Fast Flux Test Facility
(FFTF) achieved a 99.0% efficiency factor
while operating during 1989.

ENVIRONMENTAL OCCURRENCES

Environmental occurrences (spills, leaks, etc.)
of radioactive and nonradioactive chemical
wastes were reported to DOE by the onsite con-
tractors and to other federal and state agencies
as required by law. Occurrence reports, includ-
ing event descriptions and corrective actions,
are available for review in the DOE Richland
Operations Office (DOE-RL) Public Reading
Room at the Federal Building, Richland,
Washington. The occurrences with the greatest
potential for impacting the environment are
summarized in this report. (See “Environmen-
tal Occurrences,” Section 2.6.)

ENVIRONMENTAL PROGRAMS

Environmental programs were conducted at
Hanford to enhance environmental quality, to
improve understanding of the effects of envi-
ronmental pollutants from Site operations, and
to comply with laws and regulations. These
programs included the following:

Environmental Restoration and Waste
Management—This activity included iden-
tifying and characterizing inactive waste sites.
More than 1100 inactive waste management
units have been identified at Hanford. These
units have been grouped into four aggregate
areas that are listed on EPA’s National
Priorities List. Of these 1100, 115 facilities are
scheduled for decontamination and decommis-
sioning (D&D) and are managed by the
Hanford surplus facilities program. Activities
included cleanup of the 183-H Solar Evapora-
tion Basins, D&D of the 201-S Strontium
Semiworks, and D&D of several ancillary
facilities in the 100 Areas. Waste management
consists of the safe and effective management
of active and standby facilities and the treat-
ment, storage, and disposal of radioactive,
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hazardous, and mixed wastes. A plan and
schedule were prepared for discontinuing the
disposal of contaminated liquids into the soil at
Hanford. A waste minimization and pollution
prevention awareness program was imple-
mented. The major effort for cleanup at the
Hanford Site will be the disposal of stored
wastes resulting from past production opera-
tions. The strategies for disposing of these
wastes were described in Final Environmental
Impact Statement,; Disposal of Hanford
Defense High-Level Transuranic and Tank
Wastes (DOE 1987a). The Grout Treatment
Facility completed the processing and disposal
of 1 million gallons of nonhazardous radio-
active waste from double-shelled tanks. This
was the first time wastes had been moved out
of liquid storage and converted into a solid for
safe disposal. (See “Environmental Restoration
and Waste Management,” Section 3.1.)

Environmental Studies—Studies were con-
ducted to monitor rare, threatened, or endan-
gered species; to monitor species of wildlife
and fish that are valued as commercial, recrea-
tional, or aesthetic resources; and to monitor
those species that can be used as biological
indicators of the presence of toxic and hazard-
ous materials in the environment. The Cultural
Resources Project manages the archaeological,
historical, and cultural resources of the Hanford
Site in a manner consistent with the National
Historic Preservation Act, the Archaeological
Resources Protection Act, and the American
Indian Religious Freedom Act. A meteorology
program was maintained to document meteoro-
logical conditions at Hanford for emergency
response purposes and for use in dose calcula-
tions. The Hanford Environmental Dose
Reconstruction (HEDR) Project was initiated in
1988 to develop estimates of the radiation
doses people could have received from past
operations at Hanford. In 1989, the HEDR
effort included developing the technical

approach and compiling historical information
that can be used to estimate past radiation
doses. (See “Environmental Studies and
Programs,” Section 3.3.) .

ENVIRONMENTAL MONITORING
RESULTS

Air—In 1989, the annual average concen- -
trations of airborne *H, *°Sr, 2*Pu, and uranium
at the Hanford Site perimeter were numerically -
greater than levels measured at distant moni-
toring stations, but the differences were not
statistically significant. Iodine-129 concentra-
tions were also numerically greater at the
perimeter stations than at distant stations, and
those differences were statistically significant.
However, at the perimeter, even the maximum
single value for any radionuclide was only
0.1% of the applicable DOE derived concen-
tration guide. Annual average NO, concentra-
tions at all sampling locations remained well
below federal and Washington State ambient
air standards. (See “Air Surveillance,”

Section 4.1.)

Surface Water—The Columbia River was one
of the primary environmental exposure path-
ways to the public during 1989 as a result of
past operations at Hanford. Water samples
were collected from the river at various loca-
tions throughout the year to determine compli-
ance with applicable standards. Although
radionuclides associated with Hanford opera-
tions continued to be routinely identified in
Columbia River water, concentrations remained
extremely low at all locations and were well
below applicable standards. Nonradiological
constituents measured in Columbia River water
were in compliance with applicable water
quality standards. Three onsite ponds were
sampled to determine radionuclide concentra-
tions. Results were similar to those observer. .
past years. Radionuclide levels in Columbia

vi
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River surface sediments were measured at two
offsite and three onsite locations. Sampling in
1989, as in previous years, showed slightly ele-
vated levels of some radionuclides in sediments
behind McNary Dam. (See “Surface Water
Surveillance,” Section 4.2.)

Food and Farm Products—Alfalfa and a
number of foodstuffs including milk, vegeta-
bles, fruits, wine, wheat, beef, chickens, and
eggs were collected at several locations sur-
rounding the Hanford Site during 1989. Sam-
ples were collected primarily from locations in
the prevailingly downwind directions (i.e., to
the south and east of the Site) where airborne
effluents from Hanford could be expected to be
deposited. Samples were also collected in
generally upwind directions somewhat distant
from the Site to provide information on levels
of radioactivity that could be attributed to
worldwide fallout.

Low levels of °H, %Sr, '®I and *’Cs were found
in a number of foodstuff samples collected dur-
ing 1989; however, the concentrations in sam-
ples collected near the Hanford Site were simi-
lar to those in samples collected away from the
Site. Thus, measured values in foodstuffs were
not attributed to Hanford effluents. (See “Food
and Farm Product Surveillance,” Section 4.2.)

Wildlife—Wildlife sampling was performed in
areas where the potential exists for wildlife to
ingest radionuclides. Fish were collected from
the Hanford Reach of the Columbia River.
Analyses provided an indication of the radio-
nuclide concentrations in local game fish and
were used to evaluate the potential dose to
humans from this pathway. Analytical results
were similar to those observed in recent years.
Although there are no radionuclide concentra-
tion limits for wildlife, the potential dose to a
person who consumed any of the wildlife

sampled, even at the maximum radionuclide
concentrations measured, was well below
applicable standards for radiation dose. (See
“Wildlife Surveillance,” Section 4.4.)

Soil and Vegetation—Surface soil and range-
land vegetation samples were collected at 28
locations during 1989, both on and off the
Hanford Site. The purpose of sampling was to
detect the possible build-up of radionuclides
from the deposition of airborne effluents
released from Hanford facilities. Samples were
collected at nonagricultural, relatively undis-
turbed sites so that natural deposition and
build-up processes would be represented. The
results provided no indication of trends or
increases in the concentrations of radionuclides
in the offsite environment that could be attrib-
uted to Hanford operations. (See “Soil and
Vegetation Surveillance,” Section 4.5.)

Penetrating Radiation—Dose rates from
penetrating radiation (gamma rays) were meas-
ured at numerous locations in 1989 using
thermoluminescent dosimeters (TLDs). Pene-
trating radiation from naturally occurring
sources, including cosmic radiation and natural
radioactive materials in the air and ground, as
well as from worldwide fallout, was recorded
by all dosimeters. Results obtained both on and
off the Site were within statistical<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>