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Preface

U.S. Department of Energy (DOE) Order 5400.1,
“General Environmental Protection Program,” estab-
lishes the requirement for environmental protection
programs. These programs ensure that DOE operations
comply with applicable federal, state, and local environ-
mental laws and regulations, executive orders, and
department policies. The DOE, Richland Operations
Office (RL), has established a plan for implementing this
order, United States Department of Energy Richland
Field Office Environmental Protection Implementation
Plan, November 9, 1992, to November 9, 1993 (DOE
1992g). This plan is updated annually.

The Hanford Site Environmental Report is prepared
annually pursuant to DOE Order 5400.1 to summarize
environmental data that characterize Hanford Site
environmental management performance and demon-
strate compliance status. The report also highlights
significant environmental programs and efforts. More
detailed environmental compliance, monitoring, surveil-
lance, and study reports may be of value; therefore, to
the extent practical, these additional reports have been
referenced in the text.

Although this report is written to meet DOE reporting
requirements and guidelines, it is also intended to be

useful to members of the public, public officials,
regulators, and Hanford Site contractors.® The Sum-
mary has been written with a minimum of technical
terminology. The Helpful Information section lists
acronyms, abbreviations, conversion information, and
nomenclature useful for understanding the report.

This report is prepared for the RL Quality, Safety, and
Medical Programs Division as an activity of the Public
Safety and Resource Protection Program, Pacific
Northwest Laboratory, Office of Health and Environ-
ment. Pacific Northwest Laboratory is operated for DOE
by Battelle Memorial Institute. Battelle Memorial
Institute is a not-for-profit independent contract research
institute.

Inquiries regarding this report may be directed to the
RL Quality, Safety, and Medical Programs Division,
P.O. Box 550, Richland, Washington 99352, or to
Pacific Northwest Laboratory, Office of Health and
Environment, P.O. Box 999, Richiand, Washington
99352.

(a) A brief general summary of this report in pamphlet form is also available by contacting the Pacific Northwest

Laboratory at the address given above.
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Summary

The Hanford Site Environmental Report is prepared
annually to summarize environmental data and informa-
tion, describe environmental management performance,
and demonstrate the status of compliance with environ-
mental regulations. The report also highlights major
environmental programs and efforts.

The report is written to meet reporting requirements and
guidelines of the U.S. Department of Energy (DOE) and
to meet the needs of the public. This summary has been
written with a minimum of technical terminology.

The following sections:
* describe the Hanford Site and its mission

» summarize the status in 1992 of compliance
with environmental regulations

«  describe the environmental programs at the
Hanford Site

»  discuss public dose estimates from 1992
Hanford activities

» present information on effluent monitoring
and environmental surveillance, including
ground-water protection and monitoring

»  discuss activities to ensure quality.

More detailed information can be found in the body of
the report, the appendixes, and the cited references.

The Hanford Site and its
Mission

The Hanford Site in southcentral Washington State is
about 1,450 square kilometers (560 square miles) of
semi-arid shrub-steppe located just north of the conflu-
ence of the Snake and Yakima rivers with the Columbia

River. This land, with restricted public access, provides
a buffer for the smaller areas historically used for the
production of nuclear materials, waste storage, and waste
disposal. About 6% of the land area has been disturbed
and is actively used. This 6% is divided into operational
areas:

« the 100-B/C, 100-D, 100-F, 100-H, 100-K, and
100-N Areas, which lie along the Columbia River
in the northern portion of the Hanford Site

¢ the 200-East and 200-West Areas, which lie in the
center of the Hanford Site near the basalt outcrops
of Gable Mountain and Gable Butte

* the 300 Area, near the southern border of the
Hanford Site

»  the 400 Area, between the 300 and 200 Areas
[home of the Fast Flux Test Facility (FFTF)]

¢ the 1100 Area, a corridor northwest of the city of
Richland used for vehicle maintenance and other
support activities.

The 600 Area is the designation for land between the

operational areas. Areas used for research and devel-
opment and administrative functions can be found in

Richland, Kennewick, and Pasco, the nearest cities.

The Hanford Site was acquired by the federal govern-
ment in 1943 and was dedicated for many years primar-
ily to the production of plutonium for national defense
and the management of the resulting wastes. With the
shutdown of the production facilities, missions were
diversified to include research and development in the
areas of energy, waste management, and environmental
restoration.

The DOE has ended the production of nuclear materials
at the Hanford Site for weapons. The mission being
implemented by the DOE, Richland Operations Office
(RL), includes:
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s waste management

<  environmental restoration
¢ research and development
¢ technology development.

Current waste management activities at the Hanford Site
include primarily managing wastes with high and low
levels of radioactivity (from the nuclear materials pro-
duction activities) in the 200-East and 200-West Areas.
Key waste management facilities include the waste stor-
age tanks, Plutonium Uranium Extraction (PUREX)
Plant, Plutonium Finishing Plant, Central Waste Com-
plex, Low-Level Burial Ground, B Plant, and 242-A
Evaporator. In addition, used nuclear fuel is stored in
the 100-K fuel storage basins.

Environmental restoration includes activities to decon-
taminate and decommission facilities and to clean up or
restore inactive waste sites. The Hanford surplus facili-
ties program conducts surveillance and maintenance of
such facilities, and has begun to clean up and dispose of
more than 100 facilities. Current activities include decom-
missioning of the CX-70-tanks (strontium semiworks)
and preparing the 183-H Solar Evaporation Basins for
Resource Conservation and Recovery Act (RCRA)
closure.

Research and technology development activities are also
conducted on the Hanford Site in the 200, 300, and 400
Areas and an administrative area south of the Hanford
Site boundary. Many of these activities are intended to
improve the techniques and reduce the costs of waste
management, environmental protection, and Site
restoration.

Operations and activities on the Hanford Site are man-
aged by RL through four prime contractors and numer-
ous subcontractors. Each contractor is responsible for
the safe, environmentally sound maintenance and man-
agement of its facilities and operations, waste manage-
ment, and monitoring of operations and effluents for
environmental compliance.

The principal contractors include:
*  Westinghouse Hanford Company

+  Battelle Memorial Institute

»  Kaiser Engineers Hanford

¢ Hanford Environmental Health Foundation.

Non-DOE operations and activities include commercial
power production by the Washington Public Power
Supply System’s WNP-2 Reactor (near the 400 Area)
and commercial low-level radioactive waste burial at a
site leased and licensed by the state of Washington and
operated by U.S. Ecology (near the 200 Areas). Siemens
Nuclear Power Corporation operates a commercial
nuclear fuel fabrication facility, and Allied Technology
Group Corporation operates a low-level radioactive
waste decontamination, supercompaction, and packaging
disposal facility adjacent to the southern boundary of the
Hanford Site.

Compliance With
Environmental
Regulations

The DOE Order 5400.1, “General Environmental Protec-
tion Program,” describes the environmental standards and
regulations applicable at DOE facilities. These environ-
mental standards and regulations fall into three categor-
ies: 1) DOE directives, 2) federal legislation and executive
orders, and 3) state and local statutes, regulations, and
requirements. The following subsections summarize the
status of Hanford’s compliance with these applicable
regulations and list environmental occurrences for 1992.

A key element in Hanford’s compliance program is the
Hanford Federal Facility Agreement and Consent Order
(Tri-Party Agreement). The Tri-Party Agreement is an
agreement among the U.S. Environmental Protection
Agency (EPA), Washington State Department of Ecol-
ogy (Ecology), and DOE for achieving the compliance
with the remedial action provisions of the Comprehen-
sive Environmental Response, Compensation, and Lia-
bility Act (CERCLA) [including Superfund Amendments
and Reauthorization Act (SARA)] and with treatment,
storage, and disposal unit regulation and corrective
action provisions of RCRA.

Compliance Status

This section summarizes the activities conducted to
ensure that the Hanford Site is in compliance with
environmental protection regulations.
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Comprehensive Environmental
Response, Compensation, and
Liability Act

The CERCLA established a program to ensure that sites
contaminated by hazardous substances are cleaned up by
responsible parties or the government. The SARA
broadened CERCLA and established provisions for
federal facilities.

The preliminary assessments conducted for the Hanford
Site revealed approximately 1,100 known individual
waste sites where hazardous substances may have been
disposed of in a manner that requires further evaluation
to determine impact to the environment.

The DOE is actively pursuing the remedial investigation/
feasibility study (RI/FS) process at some operable units
on the Hanford Site. The selection of the operable units
currently under investigation is a result of Tri-Party
Agreement negotiations. All milestones related to the
RI/FS process established for 1992 were achieved, and
the Hanford Site was in compliance with these CERCLA/
SARA requirements. This takes into consideration
several milestones delayed through the change request
process.

Emergency Planning and Community
Right-To-Know Act

The Emergency Planning and Community Right-To-
Know Act provides the public with information about
hazardous chemicals in the community and establishes
emergency planning and notification procedures to pro-
tect the public from a release. Subtitle A of the law calls
for creation of state emergency response commissions to
guide planning for chemical emergencies. State com-
missions have also created local emergency planning
committees to ensure community participation and
planning.

To provide the public with the basis for emergency plan-
ning, Subtitle B of the Act contains requirements for
periodic reporting on hazardous chemicals stored and/or
used near the community. The 1992 Hanford Tier Two
Emergency and Hazardous Chemical Inventory (DOE
1993a) was issued to the State Emergency Response
Commission, local county emergency management
committees, and local fire department. The report con-
tained information on hazardous materials in storage

Summary

across the Hanford Site. The 1991 Hanford Toxic
Chemical Release Inventory (DOE 1992i) was issued
July 1, 1992, to the EPA and the state. This report con-
tains information on releases to the environment of chemi-
cals that were used in excess of mandated thresholds.
Accordingly, during 1992, the Hanford Site was in com-
pliance with the reporting and notification requirements
contained in this Act.

Resource Conservation and
Recovery Act

The RCRA establishes regulatory standards for the
generation, transportation, storage, treatment, and dis-
posal of hazardous waste. Ecology has been authorized
by the EPA to implement its dangerous waste program in
lieu of the EPA for Washington State, except for some
provisions of the Hazardous and Solid Waste Amend-
ments of 1984. Ecology also implements the state’s
regulations, which are often more stringent.

At the Hanford Site, approximately 63 treatment, stor-
age, and disposal units have been identified that must be
permitted or closed in accordance with RCRA and
Washington State regulations. These units are required
to operate under Ecology’s interim-status compliance
requirements. Approximately one-half of the units will
be closed.

The Tri-Party Agreement provides the framework for
meeting RCRA requirements. Of the 100 milestones
scheduled for 1992, 96 were completed, although some
were delayed as approved through the change request
process. At the end of 1992, 234 Tri-Party Agreement
milestones had been completed on or ahead of schedule
over the previous 3 years.

During 1992, Ecology issued six noncompliance letters
to RL for Hanford contractors for alleged violations on
waste management requirements.

A Part B permit application for the Hanford Site was
issued for public comment in January 1992. Comments
were received from Ecology. Responses to these com-
ments were submitted to DOE-Headquarters (HQ) for
final review. No comments have been received from
HQ. Twenty-six ground-water monitoring wells were
constructed at seven RCRA treatment, storage, and dis-
posal facilities in 1992. This satisfied Tri-Party Agree-
ment milestone M-24-00.
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Subtitle I of RCRA deals with regulation of underground
storage tank systems. These regulations were added to
RCRA by the Hazardous and Solid Waste Amendments
of 1984. The EPA has developed regulations implement-
ing technical standards for tank performance and man-
agement, including standards governing the cleanup and
closure of leaking tanks. These regulations do not apply
to the single- and double-shell nuclear waste tanks,
which are regulated as treatment, storage, and disposal
facilities.

Clean Air Act

The purpose of the Clean Air Act is to protect public
health and welfare by safeguarding air quality, bringing
polluted air into compliance, and protecting clean air
from degradation. In Washington State, the provisions
of the Act are implemented by EPA, Washington State
Department of Health (DOH), and local air authorities.

The Hanford Site is operated under a Prevention of Sig-
nificant Deterioration permit (No. PSD-X80-14) issued
by the EPA in 1980. The permit sets specific limits for
emissions of nitrogen oxides from the PUREX and Uran-
ium Trioxide (UQO,) Plants.

The DOH, Division of Radiation Protection, Air Emis-
sions and Defense Waste Section, has developed regul-
atory controls for radioactive air emissions under Section
116 of the Clean Air Act. Washington State regulations
[Washington Administration Code (WAC) 246-247)]
require registration of all radioactive air emission point
sources with the DOH. All significant Hanford Site
stacks emitting radiation have been registered in accor-
dance with applicable regulations.

Revised Clean Air Act requirements for radioactive air
emissions were issued December 15, 1989, under National
Emission Standards for Hazardous Air Pollutants
(NESHAP), 40 Code of Federal Regulations (CFR) 61,
Subpart H. Emissions from the Hanford Site are well
within the new EPA offsite emissions standard of

10 millirem/year [effective dose equivalent (see
Appendix B, “Glossary”)]. However, Hanford Site
sources do not yet meet the new procedural requirements
for flow measurement, emissions measurement, quality
assurance, and sampling documentation. The Pacific
Northwest Laboratory completed three emission-point-
sampler upgrades to comply with sampling and flow rate
measurement requirements of the Clean Air Act.

The EPA issued a compliance order and information
request to RL on the basis of noncompliance with the
NESHAP. The compliance order requires RL to comply
with NESHAP Subpart H in the following manner:

1. evaluate all radionuclide emission points on the
Hanford Site

2. measure continuous emissions where applicable.

A plan to describe to the EPA how RL will comply is
being written. It will be submitted to EPA by April 30,
1993.

Pursuant to the NESHAP program, EPA has developed
regulations specifically addressing asbestos emissions
(40 CFR 61, Subpart M). These regulations apply at the
Hanford Site in building demolition/disposal and waste
disposal operations. During 1992, 998 cubic meters
(1,305 cubic yards) of asbestos were removed.

The local air authority, the Tri-Counties Air Pollution
Control Authority, enforces General Regulation 80-7.
This regulation pertains to detrimental effects, fugitive
dust, incineration products, odor, opacity, asbestos, and
sulfur oxide emissions. The Authority has also been
delegated responsibility to enforce the EPA asbestos
regulations under NESHAP. The Site remains in com-
pliance with the regulations.

Hanford Site contractors prepared Facility Effluent
Monitoring Plans (FEMPs) in 1991 specific to various
facilities across the Site. The FEMPs include sections
that outline compliance with 40 CFR 61 (ambient air
emissions). A summary of each FEMP has been incor-
porated into a Sitewide environmental monitoring plan
covering effluent monitoring and environmental surveil-
lance. The Westinghouse Hanford Company FEMPs
were revised in 1992.

Clean Water Act

The Clean Water Act applies to all discharges to waters
of the United States. At the Hanford Site, the regulations
are applied through a National Pollutant Discharge Elim-
ination System (NPDES) permit governing effluent dis-
charges to the Columbia River. The NPDES permit

(No. WA-000374-3) specifies discharge points (called
outfalls, of which there are eight), effluent limitations,
and monitoring requirements.
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There were two reportable conditions in 1992. Problems
were experienced in measuring the total suspended solids
at outfall 003 in the 100-K Area. A plan to dispose of
the effluent to an alternative site is being evaluated.

The quarterly limit for iron was exceeded in the N Springs
outfall. The exceedance was caused by a buildup of iron
in a ground-water monitoring well. The well had not been
purged since the previous sampling, allowing the buildup.
Purge water released to the outfall exceeded the limit for
iron. The well was repurged and resampled. No limits
were exceeded after repurging.

Safe Drinking Water Act

The National Primary Drinking Water Regulations of the
Safe Drinking Water Act apply to the drinking water sup-
plies at the Hanford Site. These regulations are enforced
by the DOH under WAC 246-290. During 1992, all
Hanford Site water systems were in compliance with the
requirements of the applicable regulations.

Toxic Substances Control Act

The application of Toxic Substances Control Act require-
ments to the Hanford Site essentially involves regulation
of the chemicals called polychlorinated biphenyls (PCBs).
The Hanford Site is currently in compliance with regula-
tions for nonradioactive PCBs. All radioactive PCB
wastes are being stored with EPA approval, pending
development of treatment and disposal technologies and
capabilities.

Federal Insecticide, Fungicide, and
Rodenticide Act

The EPA is responsible for ensuring that a chemical,
when used according to label instructions, will not pre-
sent unreasonable risks to human health or the environ-
ment. This Act and the Revised Code of Washington
(RCW) 17.21, “Washington Pesticide Application Act,”
as implemented by WAC 16-228, “General Pesticides
Regulations,” apply to storage and use of pesticides. The
Hanford Site is in compliance with the Act’s requirements
and WAC 16-228 regulations pertaining to storage and
application of pesticides.

Endangered Species Act
A few rare species of native plants and animals are known

to occur on the Hanford Site. Some of these are listed by
the U.S. Fish and Wildlife Service as endangered or

Summary

threatened (federally listed). Others are listed by the
Washington State Department of Wildlife as endangered,
threatened, or sensitive species. The Site monitoring pro-

“gram is discussed in Section 4.2, “Wildlife.” Hanford

Site activities complied with the Endangered Species Act
in 1992.

National Historic Preservation Act and
Archaeological Resources Protection Act

Cultural resources on the Hanford Site are subject to the
provisions of the National Historic Preservation Act and
the Archaeological Resources Protection Act. Compli-
ance with these Acts is accomplished through a monitor-
ing program, which is described in Section 4.3, “Other
Environmental Studies and Programs.” In 1992, Hanford
Site operations complied with these Acts.

National Environmental Policy Act

The National Environmental Policy Act (NEPA) estab-
lishes environmental policy to prevent or eliminate dam-
age to the environment and to enrich our understanding
of ecological systems and natural resources. The NEPA
requires that major federal projects with significant
impacts be carefully reviewed and reported to the public
in environmental impact statements (EISs). Other NEPA
documents such as environmental assessments are also
prepared in accordance with NEPA requirements.

Several EISs related to programs or activities on the
Hanford Site are in process or in the planning stage.
These are:

e afinal environmental impact statement as an
addendum on the decommissioning of eight
surplus production reactors at the Hanford Site

»  Programmatic Environmental Impact Statement
for the Office of Environmental Restoration and
Waste Management Program

*  Draft Weapons Complex Modernization
Programmatic EIS.

NEPA assessments also included information on
floodplain management and protection of wetlands.

Environmental Occurrences

Onsite and offsite environmental occurrences (spills,
leaks, etc.) of radioactive and nonradioactive effluent
materials during 1992 were reported to DOE as specified
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in DOE Order 5000.3A and to other federal and state
agencies as required by law. All emergency, unusual,
and off-normal occurrence reports, including event descrip-
tions and corrective actions, are available for review in
the RL Public Reading Room, Richland, Washington.
There were no emergency occurrences reported in 1992.
There were 1,531 off-normal environmental occurrence
reports filed at the Hanford Site during 1992, covering
everything from leaks from overheated motor vehicle
cooling systems to leaking waste oil drums. Because of
the volume of reported off-normal occurrences, event
summaries are not included here.

The 1992 unusual occurrences with the most potential
for environmental impact and their occurrence numbers
are:

* Release of Contaminated Water to the Ground
(RL-KEH-1992-0061)

¢ Lithium Release (RL-WHC-300EM-1992-0044)

*  Waste Tank Leak (RL-WHC-TANKFARM-
1992-0073)

»  Discharge to the Columbia River (RL-WHC-
NREACTOR-1992-0061)

»  Oil Spill (RL-WHC-600EM-1992-0011)

» Radiation Leak (RL-WHC-TANKFARM-
1992-0074)

*  Waste Oil Contaminated with Lead (RL-WHC-
TPLANT-1992-0018).

Environmental Programs

Environmental programs were conducted at the Hanford
Site to restore environmental quality, manage waste,
develop appropriate technology for cleanup activities,
and study the environment. These programs are dis-
cussed below.

Wildlife inhabiting the Hanford Site is monitored to deter-
mine the status and condition of the populations, and to
assess effects of Hanford Site operations. Particular
attention is paid to species that are rare, threatened, or
endangered nationally or statewide and those species that
are of commercial, recreational, or aesthetic importance

statewide or locally. These species include the bald
eagle, chinook salmon, Canada goose, several species of
hawk, Rocky Mountain elk, mule deer, white pelican,
and other bird species. '

Fluctuations in wildlife and plant species on the Hanford
Site appear to be a result of natural ecological factors and
management of the Columbia River system. The estab-
lishment and management of the Hanford Site has had a
net positive effect on wildlife relative to probable alter-
native uses of the Site.

The Hanford Cultural Resources Laboratory was estab-
lished by RL in 1987 as part of the Pacific Northwest
Laboratory. Cultural resources on the Hanford Site are
closely monitored, and projects are relocated in cases
where there is a possibility of altering any significant
historical sites.

It appears that erosive processes are the most significant
factors affecting most of the sites. Wind erosion from
off-road-vehicle use plays a big part in the deterioration
of sites inside and outside of the security perimeter.

Technical work done in 1992 on the Hanford Environ-
mental Dose Reconstruction Project (HEDR) consisted
of restructuring models to enhance their capabilities,
developing detailed estimates of releases of radioactive
materials, and evaluating additional information needed
to produce estimates.

The community-operated environmental surveillance
program was initiated in 1990 to increase the public’s
involvement in and awareness of Hanford’s surveillance
program. Three surveillance stations continued opera-
tion in 1992.

An education outreach program established with the
Yakima Indian Nation in 1991 was continued in 1992.
This program provided an opportunity for a student to
study Columbia River water quality and fish health and
environmental monitoring activities conducted at
Hanford.

Environmental Monitoring
Information

Environmental monitoring of the Hanford Site consists
of 1) effluent monitoring and 2) environmental surveil-
lance including ground-water monitoring. Effluent




monitoring is performed as appropriate by the Site facil-
ity operators at the facility or at the point of release to the
environment. Additional monitoring is conducted in the
environment near facilities that discharge or have dis-
charged effluents. Environmental surveillance consists-,
of sampling and analyzing environmental media on and
off the Hanford Site to detect and quantify potential
contaminants, and to assess their environmental and ’
human health significance. ¢

The overall objectives of the monitoring and surveillance
programs are to demonstrate compliance with federal,
state, and local regulations; confirm adherence to DOE
environmental protection policies; and support environ-
mental management decisions.

The following sections discuss the doses calculated from
environmental data, and effluent monitoring and envi-
ronmenntal surveillance on or near the Hanford Site in
1992.

Potential Radiation Doses from
1992 Hanford Operations

In 1992, potential public doses resulting from exposure
to Hanford liquid and gaseous effluents were evaluated
to determine compliance with pertinent regulations and
limits. These doses were calculated from reported efflu-
ent releases and environmental surveillance data using
Version 1.485 of the GENII code (Napier et al. 1988a,
1988b, 1988c¢) and Hanford Site-specific parameters.
Specific information on sample collection and analyses
and the sample results used in these calculations are
briefly discussed in the summary sections discussing
effluent monitoring and environmental surveillance.

The potential dose to the hypothetical maximally exposed
individual (MEI) in 1992 from Hanford operations was
0.02 mrem (2 x 10* mSv), the same as calculated for 1991.
The potential dose to the local population of 380,000 per-
sons from 1992 operations was 0.8 person-rem (0.008 per-
son-Sv), compared to 0.9 person-rem (0.009 person-Sv)
reported for 1991. The 1992 average dose to the popula-
tion was 0.002 mrem (2 x 10° mSv) per person. The cur-
rent DOE radiation limit for an individual member of the
public is 100 mrem/yr (1 mSv/yr), and the national average
dose from natural sources is 300 mrem/yr (3 mSv/yr).
The MEI potentially received 0.02% of the DOE dose
Jimit and 0.007% of the national average background
dose from natural sources. The average individual
potentially received 0.002% of the standard and 0.0007%
of the 300 mrem/yr received from typical natural sources.

Summary

Special exposure scenarios not included in the above
dose estimates include the potential consumption of
game residing on the Hanford Site and exposure to
radiation at the publicly accessible location with the
maximum exposure rate. Doses from these sources
would also have been small compared to the dose limit.

Dose through the air pathways was 0.04% of the EPA
limit (40 CFR 61).

In addition to the doses estimated from monitored stack
releases, the potential radiation dose to the MEI from
diffuse and unmonitored sources was estimated using
1992 data to be about 0.09 mrem/yr (9 x 10 mSv/yr).

Effluent Monitoring

Effluent monitoring includes facility effluent monitoring
(monitoring effluents at the point of release to the envi-
ronment) and near-facility environmental monitoring
(monitoring the environment near operating facilities).

Facility Effluent Monitoring

Liquid and gaseous effluents, which may contain radio-
active and hazardous constituents, are continually moni-
tored at the Hanford Site. Facility operators monitor
effluents mainly through analyzing samples collected
near points of release into the environment. Effluent
monitoring data are evaluated to determine their degree
of compliance with applicable federal, state, and local
regulations and permits.

Measuring devices are used to quantify most facility efflu-
ent flows, with a smaller number of flows calculated using
process information. Liquid and gaseous effluents with a
potential to contain radioactivity at prescribed threshold
levels are monitored for total alpha and total beta activity
and, as warranted, specific alpha-, beta-, and gamma-
emitting radionuclides. Other hazardous constituents are
also monitored, as applicable.

Radioactive effluents from many facilities on the Site are
approaching levels practically indistinguishable from the
contributions of natural background radioactivity. The
new Site mission of environmental restoration rather than
nuclear materials production is largely responsible for
this trend, which translates to a very small offsite radia-
tion dose effect attributable to Site activities. Consistent
with these conditions of diminishing releases, totals of
radionuclides in effluents released at the Site in 1992 are
not significantly different from totals in 1991.
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Near-Facility Environmental Monitoring

The near-facility environmental monitoring program pro-
vides environmental monitoring to protect the environ-
ment adjacent to facilities and ensure compliance with
internal WHC requirements and local, state, and federal
environmental regulations.

Specifically, the near-facility environmental monitoring
program monitored new and existing sites, processes,
and facilities for potential impacts and releases; fugitive
emissions and diffuse sources from contaminated areas;
and surplus facilities before decontaminating or decom-
missioning. External radiation dose, ambient air particu-
lates, soil, surface water, sediment, and biota were sam-
pled. Parameters included, as appropriate, radionuclides,
radiation exposure, hazardous constituents, pH, and
water temperature.

The analytical results showed a large degree of variance;
in general, the samples collected from media located on
or directly adjacent to the waste disposal and other nuclear
facilities had significantly higher concentrations than
those farther away. As expected, certain radionuclides
were found in higher concentrations within different opera-
tional areas. Generally speaking, the predominate radionu-
clides were activation products/gamma emitters in the
100 Areas, fission products in the 200/600 Areas, and
uranium in the 300 Area.

Air Monitoring. Radioactivity in air was sampled by a
network of continuously operated samplers at 40 locations
near facilities: 4 located in the 100-N Area, 33 in the
200/600 Areas, and 3 background stations collocated
with the Pacific Northwest Laboratory (PNL) and the DOH
at the Yakima and Wye Barricades and the old Hanford
townsite. Air samplers were primarily located at or near
(=500 meters or 1,500 feet) sites and/or facilities having
the potential or history for release, with an emphasis on
the prevailing downwind directions. Of the radionuclide
analyses performed, *Sr,'¥’Cs, #*2*Py, and uranium were
consistently detectable in the 200 Areas; **Co was detect-
able in the 100-N Area. Air concentrations for these radio-
nuclides were elevated near facilities when compared to
the concentrations measured offsite by PNL.

Monitoring of Surface-Water Disposal Units and
Seeps. Sampling of surface-water disposal units
included water, sediment, and aquatic vegetation. Sam-
ples taken at river shoreline seeps included water only.
Radiological analysis of liquid samples from surface-
water disposal units included total alpha, total beta, *H,

239.240py, and gamma-emitting radionuclides. Radiologi-

cal analysis of sediment and aquatic vegetation included
9Sr, #20Py, yranium, and gamma-emitting radionuclides.
Nonradiological analysis performed included pH, tempera-
ture, and nitrates.

Radionuclide concentrations in surface-water disposal
units were below the applicable Derived Concentration
Guides (DCGs) and in most cases at or below the analyti-
cal detection limit. Although some elevated levels were
seen in both aquatic vegetation and sediment, in all cases
the radiological analytical results were well below the
standards for radiological control. The results for pH
were well within the pH of 2.0 and 12.5 standard for
liquid effluent discharges. The analytical resuits for
nitrates were all below the 45-mg/L Drinking Water
Standard (DWS).

Ground-water seeps along the 100-N Area shoreline are
sampled to verify reported radionuclide releases to the
Columbia River from past operations of the N Reactor.
Release reporting utilizes conservatively based radionu-
clide concentrations, multiplied by the estimated ground-
water flow into the river. By characterizing the radionu-
clide concentrations in the seeps along the shoreline, the
results can be compared to the concentrations measured
in the effluent monitoring well 199-N-8T.

In 1992, the concentrations detected in the seep samples
were highest in those seeps nearest well 199-N-8T,
although the seep concentrations were considerably
lower than those measured in the well.

Radiological Surveys. There were approximately
1,215 hectares (3,000 acres) of outdoor posted surface
contamination and 405 hectares (1,000 acres) of posted
underground radioactive material Sitewide in 1992.
These areas were typically associated with cribs, burial
grounds, tank farms, and covered ponds, trenches, and
ditches. The number of posted surface contamination
areas varied because of an ongoing effort to clean, sta-
bilize, and remediate areas of known contamination
while new areas of contamination were being identified.
New areas may have been identified because of contami-
nation migration or the increased effort being made to
investigate outdoor areas for radiological contamination.
It was estimated that the dose rate for 80% of the iden-
tified outdoor surface contamination areas was less than
1 millirem/hour, although isolated specks could be con-
siderably higher. Contamination levels of this type would
not significantly add to dose rate calculations for the pub-
lic or Site employees.
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Soil and Vegetation Monitoring. Soil and vegeta-
tion samples were also collected on or adjacent to waste
disposal units and from locations downwind and within
the operating environment of facilities. Special samples
were taken where physical or biological transport problems
were identified. Soil and vegetation sample concentrations
for some radionuclides were elevated near facilities when
compared to the concentrations measured offsite. The con-
centrations show a large degree of variance; in general,
samples collected on or directly adjacent to waste disposal
facilities had significantly higher concentrations than
those farther away.

External Radiation. External radiation fields were
measured near operating facilities and waste-handling,
storage, and disposal sites to measure, assess, and control
the impacts of operations.

Hand-held uR meters were used in the 100-N Area to
survey points near and within the N Springs area, 1301-
N Liquid Waste Disposal Facility (LWDF), and 1325-N
LWDF. The radiation rates measured in the N Springs
area continued to decline in 1992, reflecting decreased
discharges to the 1301-N LWDF and the continuing
decay of its radionuclide inventory. Radiation measure-
ments taken at the 1325-N LWDF in 1992 and in the
previous year were slightly elevated. Decreased dis-
charges to the facility resulted in the loss of the water
that normally provided shielding for the gamma-emitting
radionuclides in sediments of the LWDF.

Radiation levels measured with thermoluminescent
dosimeters (TLDs) were highest near facilities that had
contained or received liquid effluent from N Reactor,
primarily the 1325-N LWDF and the 1301-N LWDF.
Exposure rates for 1992 for these two facilities decreased
approximately 5% compared to 1991.

The highest dose rates measured in the 200/600 Areas
were near waste-handling facilities such as tank farms.
The average dose rate measured in 1992 by TLDs in the
200/600 Areas was 130 millirem/year, which was 8%
above the average dose rate of 120 millirem/year
measured in 1991.

The highest dose rates measured in the 300/400 Area
were near waste-handling facilities such as the 340 Waste
Handling Facility. The average dose rate measured in
1992 by TLDs in the 300/400 Areas was 130 millirem/
year, which was 13% below the average dose rate of
150 millirem/year measured in 1991.

Summary

Environmental Surveillance

Environmental surveillance at the Hanford Site includes
sampling environmental media on and off the Site for
potential chemical and radiological contaminants origi-
nating from Site operations. The media sampled included
air, surface water, soil and vegetation, wildlife, food and
farm products, external radiation levels, and ground water.

Air Surveillance

Transport of atmospheric releases of radioactive and non-
radioactive materials from the Hanford Site to the sur-
rounding region represents a direct pathway for human
exposure. Radioactive materials in air were sampled
continuously at 42 locations onsite, at the Site perimeter,
and in nearby and distant communities. Samples were
also collected at three community-operated environmental
surveillance stations that were managed and operated by
local school teachers. Air sampling was discontinued at
several locations in 1992 to reflect the substantial decrease
in Hanford Site air emissions following the 1990 reduc-
tion in operations at the PUREX Plant. Particulates were
filtered from the air at all locations and analyzed for
radionuclides. Air was sampled and analyzed for selected
gaseous radionuclides at key locations. Several radionu-
clides released at the Hanford Site are also found world-
wide from two other sources: naturally occurring radio-
nuclides and radioactive fallout from nuclear activities
worldwide. The potential influence of emissions from
Site activities on local radionuclide concentrations was
evaluated by comparing differences between concentra-
tions measured at distant locations within the region and
concentrations measured at the Site perimeter.

For 1992, no differences were observed between the
average total alpha and total beta air concentrations
measured at the Site perimeter and at nearby and distant
community locations. This indicates that the observed
concentrations were predominantly influenced from
natural sources and worldwide fallout. Numerous spe-
cific radionuclides in quarterly composite samples were
analyzed using gamma scan analysis; however, no radio-
nuclides of Hanford origin were detected consistently.
Air concentrations for Sr and >*Pu for samples collected
at offsite locations were below detection limits. Average
uranium and 2**%Pu concentrations in airborne particulate
matter were similar at the Site perimeter and distant loca-
tions. Todine-129 and *H were the only radionuclides
that showed elevated average concentrations at the Site
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perimeter relative to the distant locations. Tritium samples
collected from January to May 1992 may have been
contaminated during the analytical process because most
locations including the distant communities reported
unusually high concentrations. From June to December
1992 the average sample results for *H returned to
normal concentrations with little difference between the
distant locations and the Site perimeter. Average '*I
concentrations at the Site perimeter were higher than the
mean concentration reported for the distant locations;
however, the average concentration at the Site perimeter
was only 0.000002% of the DCG of 70 picocuries/cubic
meter. The DCG is the concentration that would result in
a radiation dose equal to the DOE public dose limit

(100 millirem/year).

Air samples were collected at three Hanford Site loca-
tions for volatile organic compounds and PCBs. All
measured air concentrations of these organic compounds
were well below applicable maximum allowable concen-
tration standards for air contaminants.

Surface-Water Surveillance

The Columbia River was one of the primary environmental
exposure pathways to the public during 1992 as a result
of operations at the Hanford Site. Radiological and chemi-
cal contaminants entered the river along the Hanford
Reach as direct effluent discharges and through the seep-
age of contaminated ground water. Water samples were
collected from the river at various locations throughout
the year to determine compliance with applicable
standards.

Although radionuclides associated with Hanford opera-
tions continued to be routinely identified in Columbia
River water during the year, concentrations remained
extremely low at all locations and were well below appli-
cable standards. The concentrations of *H, '*I, and uran-
ium were higher at the Richland Pumphouse (downstream
from the Site) than at Priest Rapids Dam (upstream from
the Site). Differences in concentrations measured at the
two locations were statistically significant (5% signifi-
cance level), indicating a contribution along the Hanford
Reach. Chemical water quality constituents measured in
Columbia River water during 1992 were generally
similar upstream and downstream and in compliance
with applicable standards.

During 1992 samples were collected from three Columbia
River shoreline springs, contaminated as a result of past
waste disposal practices at the Hanford Site. Contaminant

concentrations in the springs were similar to those found
in the ground water. Radionuclide concentrations were
generally less than the DOE DCGs. However, *Sr in

N Springs water was greater than the DCG as well as the
DWS. Tritium, while less than the DCG, was greater
than the DWS at the old Hanford townsite springs.

Samples of Columbia River surface sediments were col-
lected from behind McNary Dam (downstream from the
Site) and Priest Rapids Dam and from four shoreline
locations along the Hanford Reach of the Columbia River
during 1992. As in the past, radionuclide concentrations
in sediments behind McNary Dam were generally slightly
higher than those observed in sediments collected from
behind Priest Rapids Dam and along the Site.

Three onsite ponds were sampled to determine radionu-
clide concentrations. These ponds are accessible to
migratory waterfow] and other animals. As a result, a
potential biological pathway exists for the removal and
dispersal of contaminants that may be in the ponds.
Concentrations of radionuclides in water collected from
these ponds during 1992 were similar to those observed
during past years. In all cases, radionuclide concentra-
tions in the onsite pond water were below applicable
DOE DCGs.

Offsite water, used for irrigation and/or drinking water,
was sampled to determine radionuclide concentrations in
water used by the nearby public. Elevated total alpha
and total beta concentrations, attributed to naturally
occurring uranium, were observed at some locations.
Average radionuclide concentrations in offsite water
during 1992 were within applicable DWSs.

Soil and Vegetation Surveillance

In 1992, three soil samples were collected from the
100-N Area and six others were collected offsite. Most
of the offsite sampling was conducted at the Site’s
downwind perimeter; other samples were collected at
relatively upwind and distant locations (Yakima and
Sunnyside) to establish background concentrations.
Radionuclides consistently detected were “°K, *Sr, '¥’Cs,
238U’ and 239’2401311. .

The analytical results were used to make two compari-
sons. The first comparison, between the onsite and the
combined offsite samples, did not indicate a difference in
2Sr, 13'Cs, or #**°Py concentrations. However, 28U was
identified in higher concentrations onsite. The second
comparison was between the perimeter and distant
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upwind locations. No significant differences in concen-
trations were found, indicating no measurable effects
from Hanford operations.

In 1992, one onsite and six offsite vegetation samples
were collected. Vegetation was sampled using the same
rationale as soil sampling. Strontium-90 was identified
in five out of seven samples. The sample collected from
the Yakima area (upwind of Hanford) was identified as
containing very low levels of 2*U. Also ¥’Cs and
239240y were found in the Sagemoor sample (downwind
from Hanford) at very low concentrations. No radionu-
clide accumulation could be detected from the vegetation
samples taken.

Wildlife Surveillance

The Hanford Site contains large tracts of undeveloped
land that serve as a refuge for many species of wildlife.
The Columbia River, which borders the Site, also pro-
vides habitat for wildlife and fish that are of economic
and recreational importance to the area. Terrestrial wild-
life like deer, rabbits, and upland gamebirds have access
to parts of the Site that contain low levels of radionuclides
attributable to current and past Site operations. Wildlife
are monitored for radionuclides as indicators of possible
exposure to the Site surface contamination. Similarly,
Columbia River fish are monitored to detect any radioac-
tivity that may arise from Site activities as well as to help
estimate the dose to those who may consume these fish.

Analysis of wildlife for radioactivity indicated that some
species had accumulated levels of radioactivity greater
than background levels. Background samples collected
for a number of species over the past 3 years are sum-
marized in this year’s report. Strontium-90 was detected
in deer and rabbit bone as well as Columbia River fish
carcasses at levels exceeding concentrations reported in
background locations. Ducks collected in August from
B Pond, a low-level waste pond located near the 200-
East Area, had significantly higher concentrations of
137Cs than ducks collected in November after migrating
ducks had arrived. Cesium-137 was also detected at
higher concentrations in the muscle of deer collected
from a background location in Stevens County, north of
Spokane, than has been observed in Hanford Site popula-
tions of mule deer. The levels of *’Cs in the deer from
Stevens County was attributed to past atmospheric fall-
out from weapons testing. Collectively, the observations
of radioactivity in Hanford fish and wildlife indicate

Summary

accumulation of small amounts of specific radionuclides
originating from the Hanford Site.

The radionuclide concentrations measured in fish and
wildlife were used to estimate potential doses to sports-
men who may consume Hanford Site game. The resuit-
ing doses were much less than applicable guidelines
developed to protect the public.

Food and Farm Product Surveillance

The Hanford Site is situated in a large agricultural area
that produces a wide variety of food products and alfalfa.
Milk, eggs, poultry, beef, vegetables, fruit, wheat, alfalfa,
and wine were collected from areas generally downwind
from the Site and upwind and distant locations. The
principal downwind locations include Wahluke,
Sagemoor, and Riverview. Alfalfa and farm products
were analyzed for *H, ®Co, *Sr, *Tc, 1, T, ¥'Cs, #*U,
257J, 238, 2Py, and 239240py;

Most of the farm products sampled did not contain mea-
surable concentrations of radionuclides. Tritium was
measured at levels very close to the detection level, and
there was no apparent upwind or downwind effect noted.
Todine-129 was found at slightly elevated levels in down-
wind milk samples, but the levels were very low and have
been decreasing over the past 5 years. About 0.2% of the
0.02 mrem MEI annual dose results from '*I in milk.

A special study also investigated the apparent elevation
of %Sy in alfalfa irrigated with Columbia River water
downstream from the Hanford Site compared to alfalfa,
irrigated with other sources of water. The study showed
that levels of °Sr in the downstream study group
exceeded concentrations in the other group. There was
no monitored difference in *°Sr in Columbia River water
upstream and downstream of the Site. The findings are
inconclusive; however, the levels of *Sr in the alfalfa do
not constitute a significant dose to farm animals or
humans. Overall, the potential offsite dose to consumers
of farm products grown near the Hanford Site in 1992 is
a very small fraction of the public dose guideline of

100 millirem/year for exposure to environmental
radioactivity.

External Radiation Surveillance

In 1992, radiological dose rates were measured at a
number of locations on and off the Hanford Site using
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TLDs. Contributors to the radiological doses measured
include natural (uranium and its progeny in soil and other
primordial radionuclides) and artificial sources. Onsite
dose rates, as a whole, appear to be decreasing, while
offsite dose rates appear to have increased slightly.

The average background radiological dose rate, calcu-
lated from TLDs at Yakima and Sunnyside (distant and
upwind locations relative to the Hanford Site), was

93 millirem/year+6% as compared to the average of
102 millirem/year+6% measured at the downwind
perimeter of the Site. These are increases of 6% and 2%,
respectively, over last year’s measured dose rates. Dose
rates at the Columbia River shoreline around the 100-N
Area were approximately two times higher than typical
shoreline dose rates. This area of higher dose rates may
be attributable to skyshine from the 100-N Area liquid
waste disposal facilities (Brown and Perkins 1991).
Onsite dose rates measured near operational areas were
higher than the average background dose rate.

Various road and railroad contamination surveys were
performed during 1992. No contamination on roads or
railroads was found.

Ground-Water Protection and Monitoring

Radiological and chemical constituents in ground water
were monitored during 1992 throughout the Hanford Site
in support of the overall objectives described in

Section 5.0. Monitoring activities were conducted to
identify and quantify existing, emerging, or potential
ground-water quality problems; assess the potential for
contaminants to migrate off the Hanford Site; and pre-
pare an integrated assessment of the condition of ground
water on the Site. To comply with RCRA, additional
monitoring was conducted to assess the impact that
specific facilities have had on ground-water quality.
During 1992, 720 Hanford Site wells were sampled to
satisfy ground-water monitoring needs. As discussed in
Sec-tion 5.3, four additional wells located across the
Columbia River and east of the Site were sampled to
determine whether Hanford operations had affected
water quality offsite.

Analytical results for samples were compared with
EPA’s DWS (Tables C.2 and C.3, Appendix C) and
DOE’s DCG (Table C.6, Appendix C). Ground water
beneath the Hanford Site is used for drinking at five
locations. Only the drinking water in the 400 Area at the
FFTF Visitors Center is available for public consump-
tion; this source is discussed in Section 5.8. In addition,

water supply wells for the city of Richland are located
adjacent to the southern boundary of the Hanford Site.

Radiological monitoring results indicated that total alpha,
total beta, *H, *Co, *Sr, ®Tc, 'I, '*'Cs, and uranium
concentrations in wells in or near operating areas were at
levels greater than the DWS. Concentrations of uranium
in the 200-West Area were greater than the DCG. Con-
centrations of *H in the 200 Areas and *Sr in the 100-N
and 200-East Areas were also greater than the DCG.
Tritium continued to move slowly with the general
ground-water flow and discharge to the Columbia River.

Certain chemicals regulated by the EPA and the State of
Washington were also present in Hanford Site ground
water near operational areas. Nitrate concentrations
exceeded the DWS at isolated locations in the 100, 200,
and 300 Areas and in several 600 Area locations. Chrom-
ium concentrations were greater than the DWS at the
100-D, 100-H, and 100-K Areas, and in the surrounding
areas. Chromium concentrations greater than the DWS
were also found in the 200-East and 200-West Areas.
Cyanide was present in ground water north of the 200- -
East Area. High concentrations of carbon tetrachloride
and chloroform were found in wells in the 200-West Area.
Trichloroethylene was found at levels exceeding the DWS
at wells in and near the 100-F, 100-K, 200-West, and 300
Areas. Tetrachloroethylene levels in wells near the Solid
Waste Landfill remain just greater than the DWS. Sam-
ples from monitoring wells near Richland water supply
wells showed that concentrations of regulated ground-
water constituents in this area were less than the DWS
and, in general, less than detection levels.

A comprehensive review of all ground-water monitoring
work on the Site is published annually. Before 1989,
these reports contained complete listings of all radio-
logical and chemical data collected during the reporting
periods. Currently, complete listings for ground-water
environmental surveillance data can be found in a com-
panion volume to this report to complement data listings
published by other programs.

Quality Assurance

Comprehensive quality assurance (QA) programs, which
include various quality control practices and methods to
verify data, are maintained to ensure data quality. The
QA programs are implemented through QA plans
designed to meet requirements in the American National
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Standards Institute/American Society of Mechanical
Engineers NQA-1 QA program document and DOE
Orders. Quality assurance plans are maintained for all
activities, and conformance is verified through auditors.
Quality control methods include but are not limited to
replicate sampling and analysis, analysis of blanks and
reference standards, participation in interlaboratory cross-
check studies, and splitting samples with other labora-
tories. Sample collection and laboratory analyses are

Summary

conducted using documented and approved procedures.
When sample results are received, they are screened for
anomalous values by comparing them to recent results
and historical data. Analytical laboratory performance
on the EPA Laboratory Intercomparison Studies Program
and the national DOE Quality Assessment Program
indicated that laboratory performance was adequate
overall, was excellent in some areas, and needed
improvement in others.

Xvii






N

Report Contributors

The production of the Hanford Site Environmental
Report requires the knowledge, skills, experience, and
cooperation of many people and several organizations.
The contributions and cooperation, often under

demanding time constraints, of the following individuals
are gratefully acknowledged. The lead authors are listed
for the main sections. (The authors are from the Pacific
Northwest Laboratory unless otherwise indicated.)

Section Authors
1.0 Introduction R. K. Woodruff
1.1 Site Mission R. K. Woodruff;
J. M. Nickels, WHC
1.2 Introduction to the Hanford Site C. E. Cushing
1.3 Major Operations and Activities J. M. Nickels, WHC
2.0 Environmental Compliance Summary J. M. Nickels, WHC
2.1 Environmental Compliance and Cleanup J. M. Nickels, WHC
2.2 Compliance Status J. M. Nickels, WHC
2.3 Current Issues and Actions J. M. Nickels, WHC
2.4 Environmental Occurrences R. W. Hanf; J. M. Nickels, WHC
2.5 Compliance Status Update J. M. Nickels, WHC
3.0 Effluent Monitoring Information D. J. Rokkan, SAIC; L. P. Diediker, WHC
3.1 Facility Effluent Monitoring D. J. Rokkan, SAIC; L. P. Diediker, WHC
3.2 Near-Facility Environmental Monitoring J. W. Schmidt, WHC; A. R. Johnson, WHC;
S. M. McKinney, WHC; C. J. Perkins, WHC
3.3 Solid Waste Management and Chemical Inventories D. J. Rokkan, SAIC; L. P. Diediker, WHC
4.0 Environmental Program Information R. K. Woodruff
4.1 Climate and Meteorology D. J. Hoitink
4.2 Wildlife L. L. Cadwell
4.3 Other Environmental Studies and Programs W. T. Farris; R. W. Hanf;
M. K. Wright; R. K. Woodruff
5.0 Environmental Surveillance Information R. K. Woodruff
5.1 Environmental Surveillance at Hanford R. K. Woodruff
5.2 Air Surveillance G. W. Patton
5.3 Surface-Water Surveillance R. L. Dirkes
5.4 Food and Farm Product Surveillance T. M. Poston
5.5 Wildlife Surveillance T. M. Poston
5.6 Soil and Vegetation Surveillance E. J. Antonio
5.7 External Radiation Surveillance E. J. Antonio
5.8 Ground-Water Protection and Monitoring Program P. E. Dresel; R. W. Bryce; J. C. Evans
6.0 Potential Radiation Doses from 1992 Hanford Operations J. K. Soldat
7.0 Quality Assurance T. M. Poston; L. P. Diediker, WHC;
J. W. Schmidt, WHC

XiX






Acknowledgments

The Pacific Northwest Laboratory (PNL) programs
described in this report were managed by the Office
of Health and Environment under the direction of

R. E. Jaquish. Environmental samples were collected
for PNL by Radiation Protection Technologists

M. E. Almarode, G.L. Andersen, L.L. Belt,

L. W. Hankel, J. D. Harrison, J. A. Jahnke,

T.R. Lakey, J.J. Lopez, D. L. Mackliet, D. L. Merrill,
D. A. Mueller, and J.J. Reck. The environmental
monitoring supervisor is E. W. Lusty. Technical
assistance for sample collection was provided by
A.T. Cooper, B. L. Tiller, and T. L. VanArsdale.

The authors appreciate the reviews by M. W. Tiernan,

R. D. Hildebrand, and E. B. Dagan of the U.S. Depart-
ment of Energy, Richland Operations Office; J. J. Dorian
of Westinghouse Hanford Company; and E. B. Moore,
D. J. Bates, J. L. Devary, P. C. Hays, J. N. Holloway,
and M. J. Sula of the PNL.

Community-operated environmental surveillance stations
were managed by local teachers who were responsible
for collecting the samples and maintaining the stations.
The managers and alternate managers for each station
included:

Leslie Groves Park, Richland
C. A. Wagner, Manager
T. E. Gilmore, Alternate Manager

Basin City Elementary School, Basin City
C. L. Stevenson, Manager

Edwin Markham Elementary School,
North Franklin County

M. P. Madison, Manager

K. A. Darrington, Alternate Manager

The Westinghouse Hanford Company (WHC) programs
described in this report were managed by Regulatory
Support Department under the direction of G. W. Jackson.

Near-facility environmental samples were collected by
the Site Surveillance Health Physics group: H. A. Besel,
D. R. Borup, R. L. Bumgarner, L. Corgatelli,

R. M. Frederick, D. S. Gunnink, B. M. Markes,

R. G. Mikulecky, R. Olveda, K. S. Steffen, and

R. L. Watts.

Groups and organizations participating in the WHC
monitoring programs include Health Physics technicians
and supervisors, facility operators, cognizant facility
environmental engineers, Process Analytical Laboratories,
Ventilation Balance, and Field Maintenance. Individuals
in these organizations collected and analyzed samples,
maintained monitoring and sampling equipment, mea-
sured stack flow rates, ensured facility operations adhered
to environmental process controls, identified needed
monitoring upgrades, aided in the interpretation and
implementation of environmental regulations, and ensured
effluent data reported are accurate.

This report was produced on Macintosh using Aldus
Pagemaker. Valuable text processing support was
provided by R. M. Watt, N. L. Johnson, L. M. Andor,
H. C. Morgan, A. Jewell, D. J. Kennedy, K. K. Chase,
J. E. Gority, and R. M. Urbina. Publication assistance
was provided by M. K. DeSmet, C. L. Savard, and

S. K. Schultz. Graphics for the report were designed
by J. P. Noland, K. A. Corcoran, K. K. Kachele, and
L. G. Wattenburger (Boeing Computer Services,
Richland) and W. R. Gorst using Aldus Freehand and
DeltaPoint Inc. Delta Graph. Cover and dividers were
designed by H. M. Bullock (Boeing Computer Services,
Richland). '

XXi






Contents

Preface .......oovvecviiiiieniriin sttt et st e et il
TSUIMMIIATY ...ooovetitieieie ettt ettt isae s st st b e s b s e b b e R R b e R e b e as e b s e b s s bR s R AR e A e v
REPOIt CONEIEDULOLS ..ottt et s et Xix
ACKNOWIEAZIMENIES ........oiiiiietteiiiiiee ettt ettt e et s e st s b s e s s es e b e s a3 s sa e S SR e R et s s XXi
Helpful INFOrMAtiON .........ooovoiiiiiiiec et ettt xh
SCIENTITIC INOLALION ...veiviivvirieeeereeestieteeseeereeseeesestestaassesseaseeeseeneeseeeaeesheesaemsear e e s e ebeeatssassane st s e be st e eabaabeebsensessnas xli
IMIELTIC UTIIES «.oveiiiiiiieiiieeeereeee et e ebeetbe s b e e ssaaess e saessbaesanasseteas e e bt eatassanaeonn s sae e saneiRassh e s s r e e easeanseeebbesabeanreasnansns xli
RAGIOACHVILY UNILS 1.eveveveueeierieeceeectescieen et ces ettt s st a st b e s ssss bt e e b b et s er et xli
RAAiation DOSE UNILS ...ivvieiieriiciiciieeeeeeieerteeeesiee bt eeseesese st e seesaessresaaeesmsessssserassaransansaase e sssesasaaseessseansesane xli
Understanding the Data Tables .......co.ccocoiriiiiiiiri e e xliii
Understanding Graphical INfOrmation ...t xliv
Greater Than (>) or Less Than (<) SYMDOLS .....coreeiiiiiiiiiiiii i xlv
Elemental and Chemical Constituent NOMENCIAUTE .......c.covveerriiririiniiiniiiiiine ettt enes s xlvi
CONVELSION TADIE ...ttt ettt et e et e e e e e e et suee s o reesesae seseansbe s ae s beebs e s s ebe s besbs e aneenssansasnasbensanas xlvi
Acronyms and ADDIEVIALIONS ........covieiiiiiiiiiii ittt xlvii

1.0 IDEFOAUCHION ......ooeviiiiiiiiee it ee ettt sttt e e tese s s s et e be e s e b e s ba b e s a s e e e s e seasbe e b b e aab b e s b easn e sab e aabeannneaner s 1
BT SHEE IVLESSIOTL .oovviviiiiieti it ereetiee et et te e e et te et e sbeser s emeessesneseesmsiab ek s st eas b e s s en s e e a bbb e ereeas e s b e e snssabasra st e eneaebeens 3
1.2 Introduction to the Hanford Site ...t e 5
1.3 Major Operations and ACHIVIHIES ............ccccoiiiiiiiii e 7
WASTE MANAZEIMENT «...ceeviierereeeiereeueirecersuistts s iae e et ese et ets et et et et e b et e b e ssese s Eea s b s b et e bttt s s 7
Environmental RESIOTAION .....cv.i ieciieeereieisteeee st rtesereesveesseeens e sreseautesaressanesneessesebssesasesastaansnaseensaesmerena 10
COITECTIVE ACHVILIES .viiveiviirrerreetieriereeiveitessesieeneaseeeseesseeseteresartemeeseeessssasssaesaassresaaes b e ets e abebasasaes s e estansennsseneans 11
Research and Technology DevelOPIMENT ..........cooiciiiiiiiiiii e 11

SHt€ MANAZEIMEN .....coeeereienceeieirerictiii st se sttt st a s s e s s ea s b s sb e e e s e d e e s oS e Ea bt s b bt s bt 11

2.0 Environmental Compliance SUMIMATY ............c.cccoiiiiiniiiiie et 13
2.1 Environmental Compliance ANA ClEANUP ..ot 15
Regulatory OVELSIZNT ...c.c.covoiiiiiiii b 15

The Tri-Party AQIEEIMENT «..c.e.civevireeuinrererereemesreeraemsstitessererese st sss e s e ss b s s e e e s s b s s b e s b st sb ettt 15

The Role of Oregon State at the Hanford Site ... 16

The Role of Indian Nations at the Hanford Site ........cccvvvrerriiiiinieiiiiiieir et 16
PUDLC PATTICIPALION ..vovevevearerieirienentetieteteer s ettt b e s s se e st b e b e s s s s e bbbt 17

Xxiii



1992 Environmental Report

2.2 ComPplance STATUS ...........c.ocoiiiiioriireicet e et ettt st et st ebe sbe st et st ebb et eaten s eneasbeneas B

23

24

2.5

3.0

31

Comprehensive Ervironmental Response, Compensation, and Liability Act ......ccccooovvriiininiininiiiee
Emergency Planning and Community Right-To-Know ACt ........ccoooi i
Resource Conservation and RECOVEIY ACT.....oooiiiiiiiiieiee e ettt ssa e e ss e vae e anas
CLRAN AL ACE ittt ea e bt s e e e sa et b R e e Rt e et e bt e R e b b e st et s e e R b e b e s et e

Safe DIINKING WALET ACE....ciiiiiiiciititieriteeietiteestteete et esteesete e treetassteessesateasseasseesseessaeaesesssssaesnsessneessessseeerses
TOXIC SUDSLANCES CONIIOL ACT...iviiiiiiiiiii ittt steee e et ee e s e s e s sesr e e sebastteesssssnsnnseeessssnreessonans

Federal Insecticide,

Fungicide, and Rodenticide ACL........co.ccueoiiieiieriie ettt ceeseereee s

Endangered SPECIES ACT......ciouiriiiiiiieiet ettt ettt ettt ettt et e et et s ae b s ee e e aea e s seee e s s aneaneabeabeeseerasran
National Historic Preservation Act, Archaeological Resources

Protection Act, and American Indian Religious Freedom ACt .......occcvevveviiciiienene et
National Environmental POICY ACE ....c.ccciiiiriiiiiieietini ettt sttt et se e e seenee e seeete e ssenaesanans

Current ISSUES QN0 ACLIOIIS ...........o.ooiimiiiiiiiiee ettt ir e eraa e e s esereeesesete s eesasaneseraneeeraarieneneranaes

Hanford Federal Facility Agreement and Consent OTder .........ccoocoovevveiirireeneee e eseereee e s seneseesreerens
Hanford Future Site Use/CIeanup SIAEZY .......vecerieeiieiieieiese et teieeiee e sres e aresesasseesaessasssesssessasseenseass
The Columbia River’s Hanford Reachi..........cooco it e ns
Tiger Team AssessmENt COTTECTIVE ACHOMS .o..viiveriieeeieeieierieieteeveeieeraeeriesesaesseessessasessnesiseanssnensesssssensesens
Plutonium Uranium Extraction and Uranium Trioxide Plants Status ........ccocoveveiieiinienvieeisecrrecree e
Plutonium Finishing Plant RESIAIT ...........cc.ecviiieciieieeticeeci ettt ettt et ar e b s b sreereesresrre e
Hanford Waste Vitrification PIANE ........c.cccveoiiciiiiieiecieciecicsece et ettt s r e s aaesaeetees e sreeere e
Waste Receiving and Processing FACIILY .........cciieiiriiiiieieie ettt sv s vt ese st eee

Waste Tank Safety

LSS e s e s se et r e e e e setaratesseoen

WaSte MINIIMUZATION ....eevievireiee ittt ee et et eae sttt ettt ebt st ste b e e et e ebe s s e st e meeae st e e se et aabeasaneansesaeabesesressansanes
2472-A EVAPOTALOL STATUS ..eoviteuieriererierieeen et eteeetertetteat et esteteeteste st st st ententesteneameatresenbe s emseseeansensansesesseansans

Submarine Reactor

COMPAITINENLS «...vneieuieiirerententereerere et eteiett et e e steseebeebe s e stss b et e bamaeaseeaeensaasaseansencassananen

Hanford Facility Dangerous Waste PEITIL .......c..ccoooiirirriieiireirerieecteirnee e se e esneeesssereesseesnssenesasesneereensens
International Environmental INSHIULE ........cooiiiiiiiiiieeeeccet et beesae e sae e eesesenesenas

Self-Assessments...

UNUSUAL OCCUITEICES .....vvvievienrireieiiiiiesceieierieseeseiteteteseessestaseteesasbasseesisttsssesssssessassssesssssesstsseesssssssstaseeessesies

Compliance Status UPAAte ............cocooiiiiiiiiiii ettt en e b e bt eseeta et esse s

Compliance Status.

Current ISSUES AN ACLIONS .....c.eeeeiiieeieie e et ettt e e st e s e et e s et e e st aeeeseereeesaeeesaaameenesanneeseerenenan

Effluent Monitoring INformation .................cc.occoooiiiiiiiiii e et ere e et

Facility Effluent MOMITOTING ........c.ccoooiiiiiieiiieee ettt sttt el e e st aeeeaae e aneas

Airborne Emissions
Liquid Effluents ....
Chemical Releases

19

19
21
22
23
24
24
25
25
25

26
26

29

29
30
33
34
34
35
35
35
36
37
38
38
38
38
39

41

41

43

43
45

49
51
51

53
55

XXiv



3.2 Near-Facility Environmental Monitoring

3.3

4.0

4.1

4.2

4.3

5.0

5.1

5.2

5.3

Near-Facility Environmental Monitoring at Hanford
Air Monitoring ...............

Surface-Water Disposal Units and Seep MONITOTING .......ccccoeoiiiiiiiiiiniiiiiiie e

Radiological Surveys ......

Soil and Vegetation Sampling from Operational ATEas ...........ccocviiviiiiiiiiniiii i

Investigative Sampling ....
External Radiation...........

Solid Waste Management and Chemical Inventories

Solid Waste .....ccovvvvennns
Chemical Inventories ......

Environmental Program Information
Climate and Meteorology
Results of 1992 Monitoring
Wildlife ..........ccocceeeinn.
Results for Wildlife Resource Monitoring, 1992

Other Environmental Studies and Programs

Hanford Cultural Resources LabOratory .........coccocveiirieiiiiii ettt e eae e e

Hanford Environmental Dose Reconstruction Project

Community-Operated Environmental Surveillance Program .............cccoiiiiiiicenin,

Other Environmental Activities
Environmental Surveillance Information
Environmental Surveillance at Hanford
SCOPE oo
Objectives ...cocovvviinrveecncnans
Criteria......ocoveveeeeeeirreneeeenns
Surveillance Design .........
Program Description ........

Air Surveillance ..............

Sample Collection and Analysis
Results ooevevviiniiiiinne

Surface-Water Surveillance

Columbia River Water .....

Columbia River Sediment

Contents

57
57
57
60
62
63
66
71
75

75
75

77
79
79
83
83
&9
&9
90
90
92
93
95
95
95
95
95
97
101

101
105

113

113
121

XXV



1992 Environmental Report

54

5.5

5.6

5.7

5.8

6.0

Riverbank Springs......
Onsite Ponds...............
Offsite Water ..............

Food and Farm Product SUPVEIllANnCe ................ooviiiiiiiiieieeee ettt st te e s

Goose Egg Shells .......
Gamebirds ...........c.....

Soil and Vegetation SUrveillance ...............ccccoooiiiiiiiiiieiiiieeecee et aebe s e e saesaesaeesaeesnes

Sample Collection and ANALYSIS ......cceecviiieriirieiireeet et st en et eees bt ene s e ene e e neeneenaes

Results for Soil ...........

Results for Vegetation

Shoreline Vegetation Special STUAY .......ccovieeiriiiirieer ettt e eiaeane

External Radiation SUNVEIIIANCE .............ooooiii it e e s e s eee e s e e s aeneeens

External Radiation MEASUIEITIENTS .....coiiiiieueiiieieiiitieeeee s ieteeieeeseseeeesesineeeesesesteeeesseteeasesesessnsbessessssesessbeseneses
External Radiation RESULLS .........cooviiiieiie ettt ee ettt et e e e ereeeeesmtereesesraaeeeeeessasnnbasteneasesesnbeseneses
Radiation SUIVEY RESBILS ..cueiiiieiiirieeiiiiieeteeir ettt ettt e e s abessaessbtesbsesabrassnnessasrenssnesssnasnsneses

Ground-Water Protection and Monitoring Program ..............c.cccoovovevienieieniniinieenceee et sae e

Geology ..ovvverreneeeieene

Ground-Water HYATOLOZY ....cccoieiiriiiieieiene ettt ettt ettt s b bt eat et st e et et es e eebeneeeaeeneas
Ground-Water PrOECHION «.....cccciiiiiieriite ittt st stk st sr oo netese e e nonen
Ground-Water MOTUEOTIIE .....coeovetirieeriererertent et sttt seeetesesteseseesestenrese e e sieseesaesae st e et aebesresanaaeeaseneearenaeas

Potential Radiation Doses from 1992 Hanford Operations...............c.c.ccccvvevvecieiienrererieniienrereeeeesveenens

Special Case Exposure

© Maximally Exposed INdividUal DOSE .........eivecveriieiietrerieeesee et et eete e see s e s e s sta e seesreeneessennenans

SCEIIATION .t iet ettt te e e e e st setete e s eeattesssa st e eessaeaseeassassnssasesaasessesesessntanasreneas

Comparison with Clean Air ACt StANAATAS ......c.eecierveeie et ese ettt e taeeeee e reeeeasteeneeenseennas

Population Dose .........

Doses from Other Than DOE SOUICES .....ccvccieiriiiiiiiientiererrcntcnie s reestse et et ernseet e sresbeereseesreneebesnesenens
Hanford Public Radiation Dose in PErSPECHIVE .......c..civieiiiieiiiciirieet ettt e nn e

Dose Rates to Animals

122
126
127

131

131
133
135
136
136
137

139

139
142
143
144
144
144

149

149
149
151
152

161

161
165
166

169

169
169
172
172

201

202
205
206
207
210
210
211

XXvi



7.0 Quality ASSUrance ...........cc.covvevviniiinnncercinnns

Environmental Surveillance ...........cccceeeeeecvvneennee
Effluent MONItOring .......cccocvecoccicricarnnincininnnann,

8.0 References ........ccooovvvevvireieiiiiiieeee e e e

U.S. Department of Energy Orders ..........ococ.c....
ACES oot

Appendix A - Additional Monitoring Results for 1992
Appendix B - Glossary ...
Appendix C - Applicable Standards and Permits ...
Appendix D - Dose ‘Calculations ................................
Appendix E - RCRA and CERCLA Monitoring Documents

Appendix F - Radionuclides Detected by Gamma Spectroscopy

Appendix G - Threatened and Endangered Species

Contents

213

213
217

221

229
230

Al

B.1

C.1

D.1

E.1l

F.1

G.1

XXV






H.1

H.2

H.3

1.1

2.1

2.2

3.1

32

3.3

34

3.5

4.1

4.2

4.3

4.4

4.5

4.6

4.7

Contents

Figures

Data Plotted USing @ LANEAT SCALE ...c..oovieeereemiiiiiiieiieete ettt et xliv

Data Plotted Using a Logarithmic SCALE ......c.ccoviiiiiiiiiiiee s xlv

Data With Error Bars Plotted Using a Linear SCale ..o xlv

DOE’s Hanford Site and SUrrounding A& .........c.coiviiiiiiiieriimiine ettt 6

Location of Aggregate Areas of the National Priorities List for the Hanford Site ........ccooivinnnn 20
Six Geographic Study Areas for the Hanford Future Site Uses Working Group ..........cocoeeevvveninnnns 32

Airborne Releases of Selected Radionuclides to the Atmosphere, 1987 Through 1992 ... 52

Radionuclide Concentrations in Near-Facility Air Samples Compared to

Background Locations, 1987 Through 1992 ..o 59

Radionuclide Concentrations in Near-Facility Soil Samples Compared to

Background Concentrations, 1987 Through 1992 ..o 65

Radionuclide Concentrations in Near-Facility Vegetation Compared to

Background Concentrations, 1987 Through 1992 ... 67

Radiation Survey Measurements Along the 100-N Area Shoreline,

1987 THIOUZN 1992 ...ttt ettt e bbb bbbt 72
Hanford Meteorological Monitoring Network Wind Roses, 1992 ... 80
Bald Eagles Observed Along the Hanford Reach, Fall and Winter Months,

1962 ThIoUZN 1992 ..ottt bbb e 84
Chinook Salmon Spawning Redds in the Hanford Reach, 1948 Through 1992 ... 84
Canada Goose Nests on Islands in the Hanford Reach, 1952 Through 1992 ... 85

Red-Tailed, Swainson’s, and Ferruginous Hawks on the Hanford Site,
1975 THIOUZN 1992 ..eieiiei ittt ettt ettt st b e e stk st s e 85

Elk on the Hanford Site Counted by Aerial Surveillance During the Post-Calving
Period: August Through September; and the Post-Hunting Period: December
Through January, 1975 Through 1992 ..o 86

Area Considered in Estimating Doses from Past Hanford Operations in the
Hanford Environmental Dose Reconstruction Project ...t 91

XXix



1992 Environmental Report

5.1 Primary EXPOSUIE PAWAYS ......ccooviiieiiiiirietireciiiei ettt bbb bt s be e 96
5.2 Air Sampling Locations, 1992 ............ccoiiiiiiiiiiiiiiicnc e e e 102
5.3 Monthly Average Total Beta Radioactivity in Airborne Particulate

Samples, 1986 Through 1992 ........co ettt ettt s et e e se e bese e s ebeaseanenaenes 108
5.4 Annual Concentrations of Iodine-129 in Air near the Hanford Site,

1987 Through 1992 .....ooiiiieeee et te e ae e e sttt e s be s e b aesaeseese e saassense st sassaassasssanseessansnensenns 108
5.5 Annual Average Concentrations of Tritium in Air near the Hanford Site,

TO8T TRIOUGN 1992 ...ttt st esa s s s e s e s st e a2 e nessessamaesaebeessasbessessessassasasssassasean 109
5.6 Annual Average Concentrations of Plutonium-239,240 in Air at the Hanford

Environs, 1987 TRIOUZN 1992.....ccu ettt ettt eve et er e eb e ettt eeeteseteeerseeesesesteeanneaas 109
5.7 Annual Average Concentrations of Uranium in Air at the Hanford Environs,

1987 TRIOUZN 1992 ...ttt ettt s ettt sb e s e e abe s ass et s esasseas s et s estassessassassessertassanes 111
5.8  Water and Sediment Sampling Locations, 1992 ..o eren e see s ss b vsssnenns 116
5.9 Annual Average Total Alpha Concentrations in Columbia River Water,

TOBT Through 1992 ...ttt ettt ettt e ete st e ssestasbeeseeneesaseeaeaaseaneeaneeseeneeeseens 117
5.10 Annual Average Total Beta Concentrations in Columbia River Water,

1987 TRIOUZN 1992 ...ttt ettt et ettt et e se et eteebeabessebs et aasssreseeteaseeeeereenseseereeneenes 117
5.11 Annual Average Tritium Concentrations in Columbia River Water,

T987 TRIough 1992 ...ttt et et st a bbbt e b e e s ne 118
5.12 Annual Average Strontium-90 Concentrations in Columbia River

Water, 1987 TRIOUZN 1992 ..ottt ettt e et e e et e et e e ete e tesanteeesressseessreesnseesneeenns 118
5.13 Annual Average Uranium Concentrations in Columbia River Water,

1987 TRIOUZH 1992 ..ottt e b ettt e beete bttt e te e b et et esaese e s s basasetsersetsastensesneetensenne s 119
5.14 Annual Average lodine-129 Concentrations in Columbia River Water,

TO87 TRIOUZN 1992 ...ttt ettt eat e n e te e e ese et e taese e terae st s se st esseasaestasaesaeasarssarensaesean 119
5.15 Columbia River Water Quality Measurements, 1987 Through 1992 ........cccccvoirerevirninieienieeeeeeees e, 121
5.16 Monthly Average Columbia River Flow Rates During 1992 .........ccoviieiiiieiiieinininiee e 122
5.17 Monthly Average Columbia River Water Temperatures During 1992 ........c.c.covverviienienneeceseeeeereseeeree s 122
5.18 Radionuclide Concentrations in Columbia River Sediments

at Priest Rapids Dam and McNary Dam, 1989 Through 1992 ..........cccoveeieiiiieiniiiieceeeeeeeeeee e 123
5.19 Radionuclide Concentrations in N Springs, 1988 Through 1992 ..........ccoeovvirivieniiiinineeiee e 124

5.20 Radionuclide Concentrations in Riverbank Springs near the Old
Hanford Townsite, 1988 Through 1992 ..........ooiiiiii ettt ettt r e reeenes 125

XXX



e

5.21

5.22

523

5.24

5.25

5.26

527

5.28

5.29

5.30

5.31

5.32

533

5.34

535

5.36

5.37

5.38

5.39

Constituents of Concern in 300 Area Riverbank Springs, 1988 to 1992 ........cccceviivvvennnns

Annual Average Radionuclide Concentrations in B Pond,

1987 THIOUZN 1992 ..ottt e s

Average Total Beta and Tritium Concentrations in FFTF Pond,

1987 TRHIOUZH 1992 ....ceiiiiiiiiie et e e st e

Annual Average Radionuclide Concentrations in West Lake,

1987 Through 1992 ..ot
Food and Farm Product Sampling Locations, 1992 .........ccccoiiiinnininiinineee e
Average Iodine-129 Concentrations in Milk, 1987 Through 1992 ...,

Strontium-90 Concentrations in Milk, 1987 Through 1992.........cccccccoeiiiiiiiiiiniiniiiinnn,

Annual Average Strontium-90 Concentrations in Leafy Vegetables,

1987 ThIough 1992 ....veieeieceteet ettt ettt

Strontium-90 Concentrations in Alfalfa Routinely Collected at Riverview

and Richland and All Other Sampling Locations, 1987 Through 1992 ...,

Fish and Wildlife Sampling Locations, 1992 ...........cccociviiiniiiiiiiiii e

Concentrations of Cesium-137 in Duck Muscle Samples from

B Pond, 1987 Through 1992 ...ttt e

Soil and Vegetation Sampling Locations, 1992 ..o

Selected Radionuclide Maximum, Median, and Minimum

Concentrations in Soil, 1987 Through 1992 ...

Selected Radionuclide Maximum, Median, and Minimum Concentrations

in Soil at Perimeter and Distant Locations, 1987 Through 1992 .......ccccociiiiiiiiinnnnnn.

Selected Radionuclide Maximum, Median, and Minimum

Concentrations in Vegetation, 1987 Through 1992 ..o

Tritium Concentrations in Columbia River Shoreline Vegetation

for Individual Samples Collected from 1990 Through 1992 .........ccccomiviiininii

Cobali-60 Concentrations in Columbia River Shoreline Vegetation

for Individual Samples Collected from 1990 Through 1992 ...

Strontium-90 Concentrations in Columbia River Shoreline Vegetation

for Individual Samples Collected from 1990 Through 1992 ........ccooviiiiiiii

Cesium-137 Concentrations in Columbia River Shoreline Vegetation

for Individual Samples Collected from 1990 Through 1992 . ...

Contents

128
129

130
132
133

135
135

137

140

143

150
153
154
156
157
157
158

158

XXXi



1992 Environmental Report

5.40

5.41

5.42

543

5.44

545

5.46

547

5.48

5.49

5.50

5.51

5.52

5.53

5.54

5.55

5.56

5.57

5.58

5.59

5.60

5.61

Uranium Concentrations in Columbia River Shoreline Vegetation
for Individual Samples Collected from 1990 Through 1992 .........cccccriiiniiir e

Plutonium Concentrations in Columbia River Shoreline Vegetation
for Individual Samples Collected from 1990 Through 1992 .........cccooiiiiiiniiriiee e

Thermoluminescent Dosimeter Locations and Station Numbers on
the Hanford Ste, 1902 ..o ettt ettt e e s e e st e eesasonbaeesenttessosssasessessssansseeessesssanaresessassnsns

Thermoluminescent Dosimeter Measurement Locations and Station
Numbers for Perimeter and Community Sites, 1992 ... e

Thermoluminescent Dosimeter Locations and Station Numbers
on the Hanford Reach of the Columbia RIVET, 1992 ....ooueiiiiiieoeeeeeeeeeeeeeeee et r e e e e e v ereseemereneenananes

Annual Average Dose Rates, 1987 Through 1992.........ccccoiiiiiiiiie ettt
Road and Railroad Survey ROWLIES, 1992 ......oomiiiiiiieee ettt ev et a s ar e v e ane e taennraesen s
Geologic Cross Section of the Hanford Site ..........oocoioriirioi ettt
Water-Table Elevations for the Unconfined Aquifer at Hanford, June 1992 ........ccocoooiiiiniiiniiiiiceeee
Hanford Site Unconfined Aquifer Monitoring Well Locations, 1992 ..........ccccveeveevivivevieeneeieee e e evee e
Hanford Site Confined Aquifer Monitoring Well Locations, 1992 ........c.ccccoeriirineeienenenieneneeieeeeene
Monitoring Well Locations in the 200-East Area, 1992 ..ot
Monitoring Well Locations in the 200-West Area, 1992 ......ccuoiiieeii et e st eeenee e

Locations of RCRA Ground-Water Monitoring Projects and
Landmarks on the Hanford SIe .......c..ccccoiiiririeinincntnrtrertet ettt see s ee e

Tritium Concentrations in the Unconfined Aquifer, 1992 .........ccovvvvevieiieceireneiieieeess e seesre e e e e
Tritium Concentrations in Well 699-24-33, 1962 Through 1992 ...........coeeievrievreieecee et
Tritium Concentrations in Well 699-40-1, 1962 Through 1992 ........cooiiiiiiiiiie et
Tritium Concentrations in Well 699-S19-E13, 1975 Through 1992 ...
Tritium Concentrations in Well 299-W22-9, 1976 Through 1992 ..o

Distribution of Selected Radionuclides Greater Than the Drinking
Water Standard near the 200 ATEAS, 1992 . e vnivrieiioieet et eeeesetvtet e eeireeeeesesereeeesstesasaenneresereressesreseses

Distribution of Selected Contaminants Greater Than the Drinking
Water Standard near the 100 ATEAS, 1902 ... eeeieiioeeeieteee ittt erer et et e veer e s eeresteeessteeaesetneneaeessenserseeses

Strontium-90 Concentrations in Well 199-N-14, 1973 Through 1992 ........ccccociiiiiniiniinirinie e
<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>