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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 at DOE sites and facilities. These programs
ensure that DOE operations comply with applicable
federal, state, and local environmental laws and regula-
tions, executive orders, and department policies. The
DOE, Richland Operations Office, has established a plan
for implementing this order, United States Department of
Energy Richland Operations Office Environmental
Protection Implementation Plan, November 9, 1993, to
November 9, 1994 (DOE 1993d). 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 was written to meet DOE reporting
requirements and guidelines, it was also intended to be
useful to members of the public, public officials,
regulators, and Hanford Site contractors. The report's
"Summary" was 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 Richland Operations
Office, Quality, Safety, and Health Programs Division by
the Pacific Northwest Laboratory's Office of Health and
Environment as part of the Public Safety and Resource
Protection Program. Pacific Northwest Laboratory is
operated for DOE by Battelle Memorial Institute, a not-
for-profit independent contract research institute. Major
portions of the report were written by staff from the
Pacific Northwest Laboratory (the Site research and
development contractor) and Westinghouse Hanford
Company (the Site operating and engineering contrac-
tor). The U.S. Fish and Wildlife Service, the Washing-
ton Department of Fish and Wildlife, and the Richland
office of the U.S. Army Corps of Engineers provided
input to Section 4.2, "Wildlife." Support for the facility
effluent monitoring section was provided by a Science
Application International Corporation (SAIC) staff
member.

Inquiries regarding this report may be directed to the
Richland Operations Office, Quality, Safety, and Health
Programs Division, P.O. Box 550, Richland, Washington
99352, or to Pacific Northwest Laboratory, Office of
Health and Environment, P.O. Box 999, Richland,
Washington 99352. A brief general summary of this
report in pamphlet form is also available and can be
obtained 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.

Individual sections of the report are designed to
¢ describe the Hanford Site and its mission

e summarize the status in 1993 of compliance with
environmental regulations

*  describe the environmental programs at the Hanford
Site

»  discuss estimated radionuclide exposure to the
public from 1993 Hanford activities

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

e 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 and grasslands located just north of the
confluence 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 south shore of
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

e 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 off the Hanford Site used for
research and technology development 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 for many years was dedicated primar-
ily to the production of plutonium for national defense
and the management of the resulting wastes. With the
shutdown of the production facilities in the 1970s and
1980s, 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 current mission
being implemented by the DOE, Richland Operations
Office, is now:
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*  waste management/cleanup
» technology development
*  economic diversification.

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 Grounds, B Plant, and

242-A Evaporator. In addition, irradiated nuclear fuel is
stored in the 100-K Area in 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 strontium semiworks and the 183-H
Solar Evaporation Basins.

Research and technology development 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 the Richland Operations Office through four
prime contractors and numerous subcontractors. Each
contractor is responsible for the safe, environmentally
sound maintenance and management of its facilities and
operations, waste management, and monitoring of
operations and effluents for environmental compliance.

The principal contractors include:

*  Westinghouse Hanford Company

Battelle Memorial Institute
» ICF Kaiser Hanford Company
*  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
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 near 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 1993.

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 compliance with
the remedial action provisions of the Comprehensive
Environmental Response, Compensation, and Liability
Act (CERCLA) [including Superfund Amendments and
Reauthorization Act (SARA)] and with treatment,
storage, and disposal unit regulation and corrective
action provisions of the Resource Conservation and
Recovery Act (RCRA).

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
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broadened CERCLA and established provisions for
federal facilities. CERCLA primarily covers waste
cleanup of inactive sites.

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 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 established for
1993 related to this process were achieved, and the
Hanford Site was in compliance with these CERCLA/
SARA requirements. Several milestones were delayed
until 1994 through the change request process.

Emergency Planning and
Community Right-To-Know Act

The Emergency Planning and Community Right-To-
Know Act requires that the public be provided with
information about hazardous chemicals in the commun-
ity and establishes emergency planning and notification
procedures to protect 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 commissions have also created local
emergency planning committees to ensure community
participation and planning.

To provide the public with the basis for emergency
planning, Subtitle B of the Act contains requirements for
periodic reporting on hazardous chemicals stored and/or
used near the community. The 1993 Hanford Tier Two
Emergency and Hazardous Chemical Inventory (DOE
1994a) was issued to the State Emergency Response
Commission, local county emergency management
committees, and local fire departments. The report
contained information on hazardous materials in storage
across the Hanford Site. The 1992 Hanford Toxic
Chemical Release Inventory (DOE 1993¢) was issued
July 1, 1993, to the EPA and the state. This report con-
tains information on releases to the environment of
chemicals that were in excess of mandated thresholds.
Accordingly, during 1993, the Hanford Site was in
compliance with the reporting and notification require-
ments contained in this Act.

Resource Conservation and
Recovery Act

The RCRA establishes regulatory standards for the gen-
eration, transportation, storage, treatment, and disposal
of hazardous wastes. 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. RCRA
primarily covers ongoing waste management at active
facilities.

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.

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, Ecology, Washing-
ton State Department of Health, and local air authorities.

The Hanford Site is operated under a Prevention of
Significant 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 Uranium-Oxide Plants.

The Washington State Department of Health, Division of
Radiation Protection, Air Emissions and Defense Waste
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Section, has developed regulatory controls for radioactive
air emissions under Section 116 of the Clean Air Act.
Washington State regulations [Washington Adminis-
tration Code (WAC) 246-247] require registration of all
radioactive air emission point sources with the
Washington State Department of Health. All significant
Hanford Site stacks emitting radiation have been
registered in accordance 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,

40 Code of Federal Regulations 61 (40 CFR 61), Sub-
part 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, “Glos-
sary”)]. Hanford Site sources are in the process of
meeting the new procedural requirements for flow meas-
urement, emissions measurement, quality assurance, and
sampling documentation.

Pursuant to this 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 1993, 1,507 cubic meters (53,212
cubic feet) of asbestos were removed.

The local air authority, the Benton-Franklin Counties
Clean Air Authority, enforces Regulation 1. This
regulation pertains to detrimental effects, fugitive dust,
incineration products, open burning, odor, opacity,
asbestos, emissions, and the air operating-permit
program. The Authority has also been delegated
responsibility to enforce the EPA asbestos regulations
under the National Emission Standards for Hazardous
Air Pollutants. The Site remains in compliance with the
regulations.

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
Elimination System permit governing effluent discharges
to the Columbia River. The permit (No. WA-000374-3)
specifies discharge points (called outfalls, of which there
are eight), effluent limitations, and monitoring
requirements. There were no instances of noncompli-
ance in 1993.

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 Washington State Department of Health. During
1993, 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 regu-
lations 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,
1961,” as implemented by WAC 16-228, “General
Pesticides Regulations,” apply to storage and use of
pesticides. In 1993, the Hanford Site was 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
threatened (federally listed). Others are listed by the
Washington Department of Fish and Wildlife as
endangered, threatened, or sensitive species. The Site
monitoring program is discussed in Section 4.2,
“Wildlife.” Hanford Site activities complied with the
Endangered Species Act in 1993.
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National Historic Preservation
Act, Archaeological Resources
Protection Act, Native American
Graves Protection and
Repatriation Act, and American
Indian Religious Freedom Act

Cultural resources on the Hanford Site are subject to the
provisions of these Acts. Compliance with these Acts is
accomplished through a management and monitoring
program, which is described in Section 4.3, “Hanford
Cultural Resources Laboratory.” In 1993, Hanford Site
operations complied with these Acts.

National Environmental Policy
Act

The National Environmental Policy Act (NEPA)
establishes environmental policy to prevent or eliminate
damage to the environment and to enrich our under-
standing 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.

Environmental Occurrences

Onsite and offsite environmental occurrences (spills,
leaks, etc.) of radioactive and nonradioactive effluent
materials during 1993 were reported to DOE as specified
in DOE Order 5000.3B and to other federal and state
agencies as required by law. All emergency, unusual,
and off-normal occurrence reports, including event
descriptions and corrective actions, are available for
review in the DOE Public Reading Room, Washington
State University Tri-Cities campus, Richland,
Washington. There were no emergency occurrences
reported in 1993. There were 130 unusual occurrence
reports for 1993. There were 1,391 off-normal environ-
mental occurrence reports filed at the Hanford Site during
1993, 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.

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.

Wildiife inhabiting the Hanford Site is monitored to
determine the status and condition of the populations,
and to assess effects of Hanford Site operations. Particu-
lar 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, Rocky Mountain elk, mule deer,
Canada goose, several species of hawk, 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 Hanford Cultural Resources Laboratory was estab-
lished by the Richland Operations Office 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 and human activities are
the most significant factors affecting most of the histor-
ical 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 1993 on the Hanford Environ-
mental Dose Reconstruction Project consisted of
restructuring models to enhance their capabilities,
developing detailed estimates of releases of radioactive
materials, and evaluating additional information needed
to produce estimates of past radiation dose to humans.

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
operation in 1993.
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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 operators
at the facility or at the point of release to the environ-
ment. Additional monitoring is conducted in the envi-
ronment near facilities that discharge or have discharged
effluents. Environmental surveillance consists of
sampling and analyzing environmental media on and off
the Hanford Site to detect and quantify potential con-
taminants, and to assess their environmental and human
health significance.

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

The following sections discuss the doses calculated from
environmental data, and effluent monitoring and envi-
ronmental surveillance on or near the Hanford Site in
1993.

Potential Radiation Doses from
1993 Hanford Operations

In 1993, 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 following summary sections
discussing effluent monitoring and environmental
surveillance.

The potential dose to the hypothetical maximally exposed
individual (MEI) in 1993 from Hanford operations was
0.03 mrem (3 x 10* mSv), compared to 0.02 mrem

(2 x 10 mSv) calculated for 1992. The small additional
dose to the MEI was a result of new experimental work
initiated in the 300 Area during September 1993. This
work entailed the release of radon isotopes to the atmos-

phere from a 327 Building stack. The potential dose to
the local population of 380,000 persons from 1993 opera-
tions was 0.4 person-rem (0.004 person-Sv), compared to
0.8 person-rem (0.008 person-Sv) reported for 1992.

The 1993 average dose to the population was

0.001 mrem (1 x 10> mSv) per person. The current 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 0.03% of the DOE dose limit
and 0.01% of the national average background dose from
natural sources. The average individual potentially
received 0.001% of the standard and 0.0003% of the

300 mrem/yr received from typical natural sources.

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 0.2% of the EPA
limit of 10 mrem/yr (40 CFR 61).

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 that 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
effluent 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 gamma-emitting
radionuclides. Nonradioactive hazardous constituents
are also monitored, as applicable.




Summary

Radioactive effluents from many facilities on the Site are
approaching levels practically indistinguishable from the
natural occurring radioactivity present everywhere. This
decrease translates to a very small offsite radiation dose
attributable to Site activities. A new Site mission of
environmental restoration rather than nuclear materials
production is largely responsible for this trend. Consis-
tent with these conditions of diminishing releases, totals
of radionuclides in effluents released at the Site in 1993
are not significantly different from totals in 1992.

Near-Facility Environmental Monitoring

The near-facility environmental monitoring program
operated by Westinghouse Hanford Company provides
environmental monitoring to protect the environment
adjacent to facilities and ensure compliance with 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
particulates, soil, surface water, sediment, and biota were
sampled. Parameters included, as appropriate, radionu-
clides, radiation exposure, hazardous constituents, pH,
and water temperature.

The analytical results showed a large degree of variabil-
ity; 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 radionu-
clides were found in higher concentrations within different
operational areas. Generally speaking, the predominant
radionuclides 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 38 locations
near facilities: 4 located in the 100-N Area, 31 in the
200/600 Areas, 2 background stations collocated with the
Surface Environmental Surveillance Project and the
Washington State Department of Health at the Yakima
and Wye Barricades, and 1 background station collo-
cated with a sampler operated by the Washington State
Department of Health at the old Hanford townsite. Air
samplers were primarily located at or near 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 detectable in the 100-N Area. Air
concentrations for these radionuclides were elevated near
facilities when compared to the concentrations measured
offsite by the Surface Environmental Surveillance
Project.

Monitoring of Surface-Water Disposal Units and
Seeps. Sampling of surface-water disposal units
included water, sediment, and aquatic vegetation.
Samples taken at river shoreline seeps included water
only. Radiological analysis of liquid samples from
surface-water disposal units included total alpha, total
beta, *H, 2**Py, and gamma-emitting radionuclides.
Radiological analysis of sediment and aquatic vegetation
included ®Sr, #°%%Py, uranium, and gamma-emitting
radionuclides. Nonradiological analysis performed
included pH, temperature, and nitrates.

Radionuclide concentrations in surface-water disposal
units were below the applicable Derived Concentration
Guides used as indexes of performance and in most cases
at or below the analytical 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 range of

2.0 - 12.5 standard for liquid effluent discharges as
required by RCRA. The analytical results for nitrates
were all below the 45-mg/L Drinking Water Standard.

Ground-water seeps along the 100-N Area shoreline are
sampled to verify the reported radionuclide releases to
the Columbia River from past operations of the

N Reactor. By characterizing the radionuclide concen-
trations in the seeps along the shoreline, the results can
be compared to the concentrations measured in the
facility effluent monitoring well.

In 1993, the concentrations detected in the seep samples
were highest in those seeps nearest the facility effluent
monitoring well, although the seep concentrations were
considerably lower than those measured in the well.

Radiological Surveys. There were approximately
1,200 hectares (3,000 acres) of outdoor posted surface
contamination and 400 hectares (1,000 acres) of posted
underground radioactive material Sitewide in 1993.
These areas were typically associated with cribs, burial
grounds, tank farms, and covered ponds, trenches, and
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ditches. The number of posted surface contamination
areas varied because of an ongoing effort to clean,
stabilize, 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 external dose rate for 80% of
the identified outdoor surface contamination areas was
less than 1 millirem/hour, although isolated radioactive
specks (less than 0.6 centimeters or 0.25 inches) could be
considerably higher. Contamination levels of this type
would not significantly add to external dose rates for the
public or Site employees.

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
concentrations show a large degree of variance; in
general, samples collected on or directly adjacent to waste
disposal facilities had significantly higher concentrations
than those collected farther away.

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

Hand-held microroentgen meters (to measure low-level
radiation exposure) were used in the 100-N Area to
survey points near and within the N Springs area,
1301-N Liquid Waste Disposal Facility , and

1325-N Liquid Waste Disposal Facility. The radiation
rates measured in the N Springs area continued to decline
in 1993, reflecting discontinued discharges to the
1301-N Liquid Waste Disposal Facility and the contin-
uing decay of its radionuclide inventory. Radiation
measurements taken at the 1325-N Liquid Waste
Disposal Facility in 1993 and in the previous year were
slightly elevated. Discontinued discharges to the facility
resulted in the loss of the water that formerly provided
shielding for the gamma-emitting radionuclides in
sediments of the facility.

Radiation levels measured with thermoluminescent
dosimeters were highest near facilities that had contained
or received liquid effluent from N Reactor, primarily the

1325-N Liquid Waste Disposal Facility and the

1301-N Liquid Waste Disposal Facility. Dose rates for
1993 for these two facilities increased approximately 6%
compared to 1992.

The highest dose rates measured in the 200/600 Areas
were near waste-handling facilities such as tank farms.
The average annual dose rate for 1993 in the 200/

600 Areas was 130 mrem/year, which remain unchanged
from 1992.

The highest dose rates measured in the 300 Area were
near waste-handling facilities such as the 340 Waste
Handling Facility. The average annual dose rate for
1993 in the 300 Area was 200 mrem/year, which was a
25% increase of the average dose rate of 160 mrem/year
measured in 1992,

The highest dose rates measured in the 400 Area were
near the main gate of the Fuels and Materials Examina-
tion Facility. The average annual dose rate for 1993 in
the 400 Area was 100 mrem/year, an increase of 11% of
the average annual dose rate of 90 mrem/year in 1992.

Environmental Surveillance

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

Air Surveillance

Atmospheric releases of radioactive and non-radioactive
materials from the Hanford Site to the surrounding
region represent a potential pathway for human
exposure. Radioactive materials in air were sampled
continuously at 36 locations onsite, at the Site perimeter,
and in nearby and distant communities. Samples were
also collected at 3 community-operated environmental
surveillance stations that were managed and operated by
local school teachers. Air sampling was discontinued at
several locations in 1993 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
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radionuclides released at the Hanford Site are also found
world-wide from two other sources: naturally occurring
radionuclides and radioactive fallout from nuclear
activities worldwide. The potential influence of emis-
sions from Site activities on local radionuclide concen-
trations was evaluated by comparing differences between
concentrations measured at distant locations within the
region and concentrations measured at the Site perimeter.

For 1993, no differences were observed between the
annual average total alpha and total beta air concentra-
tions measured at the Site perimeter and distant com-
munity locations. Numerous specific radionuclides in
quarterly composite samples were analyzed using
gamma scan analysis; however, no radionuclides of
Hanford origin were detected consistently.

Tritium concentrations for 1993 were similar to values
reported for previous years and did not show the highly
elevated and variable results reported for January to May
1992. The 3H 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.
Tritium concentrations for 1993 were elevated for a few
individual samples but consistently elevated concentra-
tions were not seen at any location, and there was little
difference between concentrations at the distant locations
and those at the Site perimeter.

Air concentrations of *°Sr and #¥Pu for samples collected
both onsite and offsite were below detection limits.
Average uranium and 2**°Pu concentrations in airborne
particulate matter were similar at the Site perimeter and
distant locations. Iodine-129 concentrations were
statistically elevated at the Site perimeter relative to the
distant locations; however, the average concentration at
the Site perimeter was only 0.000002% of the Derived
Concentration Guide of 70 picocuries/cubic meter. The
Derived Concentration Guide is the air concentration that
would result in a radiation dose equal to the DOE public
dose limit (100 millirem/year).

Air samples were collected at several Hanford Site loca-
tions for volatile organic compounds and polychlorinated
biphenyls (PCBs). All measured air concentrations of
these organic compounds were well below applicable
maximum allowable concentration standards for air
contaminants.

Surface-Water Surveillance

The Columbia River was one of the primary environmental
exposure pathways to the public during 1993 as a result
of operations at the Hanford Site. Radiological and chem-
ical contaminants entered the river along the Hanford
Reach primarily through the seepage of contaminated
ground water. Water samples were collected from the
river at various locations throughout the year to deter-
mine 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. For chemical water quality constituents meas-
ured in Columbia River water during 1993, metals and
anions were generally similar upstream and downstream
and in compliance with applicable standards. Volatile
organic compounds were generally less than analytical
detection levels.

During 1993 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 Derived Concentration
Guides. However, *Sr in N Springs water was greater
than the Derived Concentration Guide (see near-facility
monitoring) as well as the Drinking Water Standard.
Tritium, while less than the Derived Concentration
Guide, was greater than the Drinking Water Standard at
the old Hanford townsite springs.

Samples of Columbia River surface sediments were
collected 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 1993. 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.
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Three onsite ponds were sampled to determine radionu-
clide concentrations. These ponds are accessible to
migratory waterfowl 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 1993 were similar to those observed
during past years. In all cases, radionuclide concentra-
tions in the onsite pond water were below applicable
DOE Derived Concentration Guides.

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 1993 were within applicable Drinking Water
Standards.

Soil and Vegetation Surveillance

In 1993, a total of 36 surface soil samples were collected
on and off the Hanford Site; 19 from onsite locations, 14
from near the Hanford Site perimeter, and one each from
the communities of Benton City, Sunnyside, and
Yakima. Radionuclides, potentially from the Hanford
Site, consistently detected in soil samples were *°Sr,
]37CS, 238U’ 239,240Pu’ and 241Am'

An evaluation of potential Hanford impacts was made by
comparing onsite and offsite results. Specific compari-
sons were also made using results from distant and peri-
meter locations and by splitting the perimeter locations
into upwind and downwind groups. No comparisons
were made using the ' Am data due to the small number
of positive results.

No statistical differences in analytical results were identi-
fied for the above comparisons, except for **Sr. Onsite
soils had higher *Sr concentrations than the offsite soils
and the upwind perimeter locations also had higher *Sr
concentrations than the downwind perimeter locations.
Higher *Sr concentrations at upwind perimeter locations
may indicate the influence of historical fallout activity
from atmospheric weapons testing.

In 1993, six onsite, two distant, and five perimeter loca-
tions were sampled for perennial vegetation. Vegetation
results were compared using the same rationale as soil
sampling. Radionuclides, potentially from the Hanford

Site, consistently detected in vegetation samples were
%Sr, 220, and 2***°Pu. No significant differences were
identified during the comparisons made, except for *Sr
where onsite results were higher on average than offsite
concentrations.

No offsite accumulation of radionuclides of Hanford
origin was identifiable from the soil and vegetation
samples collected and analyzed in 1993.

Fish and Wildlife Surveillance

The Hanford Site contains large tracts of undeveloped
land that serve as refuges 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 4 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. Cesium-137 was detected at
higher concentrations in the muscle of deer collected in
1992 from a background location in Stevens County,
north of Spokane, than has been observed in Hanford
Site populations of mule deer. The levels of ¥'Cs in the
deer from Stevens County were attributed to past atmos-
pheric fallout from weapons testing. Collectively, the
observations of radioactivity in Hanford fish and wildlife
indicate 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 hunters
and fishers who might have consumed Hanford Site
game. The resulting doses were much less than
applicable guidelines developed to protect the public.

Xiv



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, '%I, 1¥'Cs, 24U,
2357, 23817, %8Py, and %%2*Pu.

Most of the farm products sampled did not contain meas-
urable concentrations of radionuclides. Tritium was
measured at levels very close to the detection level, and
there was no apparent upwind or downwind effect noted.
Iodine-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 6 years.

External Radiation Surveillance

In 1993, radiological dose rates were measured at a
number of locations on and off the Hanford Site using
thermoluminescent dosimeters (TLDs). Contributors to
the radiological doses measured included natural (uran-
ium, thorium and their progeny in soil and other primor-
dial radionuclides) and artificial sources. Onsite dose
rates were unchanged while offsite dose rates increased
slightly compared to 1992.

The average background radiological dose rate, calcul-
ated from TLDs at Yakima and Sunnyside (both loca-
tions are distant and upwind relative to Hanford), was
88 mrem/year £6% as compared to the average down-
wind perimeter dose rate of 100 mrem/year £6%. These
represent an approximate 6% decrease in the background
and a 2% decrease in the perimeter locations when
compared to 1992 measurements. Dose rates at the
Columbia River shoreline near the 100-N Area were
approximately two to three times the typical shoreline
dose rates and the higher dose rates may be attributable
to radiation from the 100-N Area liquid waste disposal
facilities. Onsite dose rates measured near operational
areas were slightly higher than the average background
dose rate.

Road surveys for radiological contaminants were per-
formed during the first half of 1993 with no contamin-
ation found. In an effort to coordinate and consolidate
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monitoring activities, the road/rail monitor was transfer-
red to Westinghouse Hanford Company’s RCRA and
Operational Monitoring Program in June 1993.

An aerial survey, for radiological contamination, of the
Hanford Site perimeter and around the 200 Areas did not
identify new areas having above-background exposure
rates.

Ground-Water Protection and Monitoring

Radiological and chemical constituents in ground water
were monitored during 1993 throughout the Hanford Site
in support of the overall objectives described in Sec-

tion 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 1993, approximately 770 Hanford Site wells
were sampled to satisfy ground-water monitoring needs.
As discussed in Section 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 Drinking Water Standards (Tables C.2 and C.3,
Appendix C) and DOE’s Derived Concentration Guides
(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 consumption; this source is
discussed in Section 5.8. In addition, water supply wells
for the city of Richland are located adjacent to the south-
ern boundary of the Hanford Site.

Radiological monitoring results indicated that total alpha,
total beta, *H, ®Co, *Sr, ¥Tc, '*I, *’Cs, uranium, and
plutonium concentrations were detected in levels greater
than the Drinking Water Standard in one or more wells
onsite. Concentrations of *H greater than the Derived
Concentration Guide were detected in the 200 Areas and
100-K Area. Concentrations of *Sr greater than the
Derived Concentration Guide were detected in the
100-N Area. Concentrations of uranium greater than the
Derived Concentration Guide were detected in the
200-West Area.
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Extensive *H plumes extend from the 200-East and
200-West Areas into the 600 Area. The plume from the
200-East Area extends east and southeast, discharging to
the Columbia River. This plume has impacted *H con-
centrations in the 300 Area but at levels less than the
Drinking Water Standard. The spread of this plume
farther south than the 300 Area is restricted by the
ground-water flow away from the Yakima River and the
North Richland well field. Ground water with *H at
levels above the Drinking Water Standard also dis-
charges to the Columbia River in the 100 N-Area and
immediate vicinity. A small but high concentration 3H
plume near the 100-K East Reactor also may discharge to
the river. Tritium at levels greater than the Drinking
Water Standard was also found in the 100-D and

100-F Areas.

Cobalt-60 was detected in the northeastern part of the
200-East Area and parts of the surrounding 600 Area but
at levels less than the Drinking Water Standard.
Cobalt-60 detections in the 100-N Area at levels greater
than the Drinking Water Standard appear to be related to
high suspended sediments in the samples and are not
indicative of ground-water concentrations.

Concentrations of *Sr at levels greater than the Derived
Concentration Guide were measured in the 100-N Area.
This plume discharges to the Columbia River. A very
localized area in the 200-East Area also contains ground
water with *Sr at levels greater than the Derived Con-
centration Guide. Strontium-90 at levels greater than the
Drinking Water Standard is found in the 100-B, 100-F,
100-H, and 100-K Areas. These plumes extend to the
Columbia River. Only one well in the 100-D Area
showed *°Sr at levels greater than the Drinking Water
Standard.

Technetium-99 at concentrations greater than the
Drinking Water Standard was found in the northeastern
part of the 200-East Area and adjacent 600 Area.
Technetium-99 was also detected at levels greater than
the Drinking Water Standard in the 200-West Area and
extends into the 600 Area.

Antimony-125 was found at levels greater than the
Drinking Water Standard in one well in the 100-N Area.
It appears to be related to high suspended sediments in
the sample and is not indicative of ground-water
concentrations.

Todine-129 was detected at levels greater than the
Drinking Water Standard in the 200-East Area and in an

extensive part of the 600 Area to the east and southeast.
The ' and *H share common sources; however, there is
no indication that '’ is present at concentrations greater
than the Drinking Water Standard in the ground water
currently discharging to the Columbia River. Iodine-129
at levels greater than the Drinking Water Standard also
extends into the 600 Area to the northwest of the
200-East Area. The southern part of the 200-West Area
is also a source of '¥I extending into the 600 Area.
There is a less extensive '*I plume at levels greater than
the Drinking Water Standard in the north-central part of
the 200-West Area.

Cesium-137 was only detected in the 200-East Area.
The concentrations detected were greater than the
Drinking Water Standard but were restricted to the
immediate vicinity of one well.

Uranium was detected at levels greater than the Drinking
Water Standard in wells in the 100-F, 100-H, 200-East,
200-West, and 300 Areas. Ground water with uranium
concentrations greater than the Drinking Water Standard
appears to be discharging to the Columbia River from the
100-H and 300 Areas. One well in the 200-West Area
had concentrations greater than the Derived
Concentration Guide.

Plutonium was only detected in ground-water samples
near one well in the 200-East Area. There is no explicit
Drinking Water Standard for plutonium; however, the
levels were greater than the Drinking Water Standard for
gross alpha.

Certain nonradioactive chemicals regulated by the EPA
and the State of Washington were also present in
Hanford Site ground water. These constituents were also
characterized by the monitoring programs.

Nitrate concentrations exceeded the Drinking Water
Standard at locations in all 100 Areas with the exception
of the 100-B Area. Those ground-water plumes dis-
charge to the Columbia River. Nitrate from the 200-East
Area extends east and southeast in the same area as the
tritium plume. Nitrate from sources in the northwestern
part of the 200-East Area is present in the adjacent

600 Area at levels greater than the Drinking Water
Standard. Nitrate is present at levels greater than the
Drinking Water Standard in the 200-West Area and
adjoining 600 Area locations. Some of the nitrate in the
600 Area, 1100 Area, and North Richland area is
believed to result from offsite sources.

Xxvi



Cyanide has been detected at levels greater than the
proposed Drinking Water Standard in the 200-West
Area. Cyanide has also been detected in the 200-East
Area and part of the 600 Area to the north. Cyanide
concentrations in wells in this part of the 600 Area have
been decreasing with time. The cyanide is associated
with the ®Co plume.

Fluoride was measured at levels greater than the primary
Drinking Water Standard in the 200-West Area.
Fluoride was also detected in the 200-East Area but at
lower levels.

Chromium was found at levels greater than the Drinking
Water Standard in the 100-D, 100-F, 100-H, and

100-K Areas. Chromium at levels greater than the
Drinking Water Standard in the 100-N Area appears
related to particulate matter in the samples. Chromium
at concentrations greater than the Drinking Water
Standard in the 200-East Area and 600 Area usually also
appear related to particulate matter.

An extensive plume of carbon tetrachloride at levels
greater than the Drinking Water Standard was found in
ground water at the 200-West Area and extends into the
600 Area. This plume is associated with a less extensive
plume of chloroform which may be a degradation
product of the carbon tetrachloride. Maximum chloro-
form levels are also greater than its Drinking Water
Standard.

Trichloroethylene was found at levels greater than the
Drinking Water Standard in the 100-F Area and in the
600 Area to the west. Trichloroethylene was also
detected at levels greater than the Drinking Water
Standard in the 100-K Area. Trichloroethylene was
found at levels greater than the Drinking Water Standard
in some 200-West Area wells. Trichloroethylene in the
300 Area was also measured at levels greater than the
Drinking Water Standard.

Tetrachloroethylene was found at levels greater than the
Drinking Water Standard near the Solid Waste Landfill
in the 600 Area.

Samples from monitoring wells in the deeper confined
aquifer onsite contained no radiological or chemical
constituents at levels greater than the Drinking Water
Standard although a few wells near source areas
exhibited impacts of past site disposal practices.

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
data can be found in a companion volume to this annual
report and in 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
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 field blanks
and blind reference standards, participation in interlabora-
tory cross-check studies, and splitting samples with other
laboratories. Sample collection and laboratory analyses
are conducted using documented and approved proce-
dures. 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 submitted double-blind samples, 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.
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Balance, and Field Maintenance. Individuals in these
organizations collected and analyzed samples, maintained
monitoring and sampling equipment, measured stack flow
rates, ensured that facility operations adhered to environ-
mental process controls, identified needed monitoring
upgrades, aided in the interpretation and implementation
of environmental regulations, and ensured that effluent
data reported are accurate.

This report was produced on Macintosh using Aldus
Pagemaker. Valuable text processing support was
provided by R. M. Watt, S. M. Daly, A. Jewell, and

K. R. Neiderhiser. Publication assistance was provided by
M. K. DeSmet and L. F. Morasch. Graphics for the report
were designed by J. P. Noland, D. A. Diven,

K. A. Corcoran, K. K. Kachele, and L. G. Wattenburger
(Boeing Computer Services, Richland) and T. B. Walters
and W. R. Gorst using Aldus Freehand, DeltaPoint Inc.
Delta Graph, and Environmental Research Systems
Institute ARC/INFO. Cover and dividers were designed
by R. D. Muir (Boeing Computer Services, Richland).
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Helpful Information

R. W. Hanf

The following information is provided to assist the
reader in understanding the report. Definitions of
technical terms can be found in Appendix B, “Glossary.”
A public information summary pamphlet is available by
following the directions in the “Preface.”

Scientific Notation

Scientific notation is used in this report to express very
large or very small numbers. For example, the number

1 billion could be written as 1,000,000,000 or using
scientific notation as 1 x 10°. Translating from scientific
notation to a more traditional number requires moving
the decimal point either left or right from the number. If
the value given is 2.0 x 10%, the decimal point should be
moved three numbers (insert zeros if no numbers are
given) to the right of its present location. The number
would then read 2,000. If the value given is 2.0 x 107,
the decimal point should be moved five numbers to the
left of its present location. The result would become
0.00002.

Metric Units

The primary units used in this report are metric.

Table H.1 summarizes and defines the terms and corres-
ponding symbols (metric and nonmetric) found through-
out this report.

Radioactivity Units

Much of this report deals with levels of radioactivity in
various environmental media. Radioactivity in this
report is usually discussed in units of curies (Ci)

(Table H.2). The curie is the basic unit used to describe
the amount of radioactivity present, and concentrations
are generally expressed in terms of fractions of curies per
unit mass or volume. One curie is equivalent to 37 bil-
lion disintegrations per second or is a quantity of any

radionuclide that decays at the rate of 37 billion
disintegrations per second. Disintegrations generally
produce spontaneous emissions of alpha or beta particles,
gamma radiation, or combinations of these. In some
instances in this report, radiation values are expressed
with two sets of units. One set of units is usually
included in parenthesis or footnotes. These units belong
to the International System of Units (SI), and their
inclusion in this report is mandated by DOE. SI units are
the internationally accepted units and will eventually be
the standard for reporting radioactivity and radiation
dose in the United States. The basic unit for discussing
radioactivity, the curie, can be converted to the equiva-
lent ST unit, the becquerel (Bq), by multiplying the
number of curies by 3.7 x 10'°. One becquerel is
equivalent to one nuclear disintegration per second.

Radiation Dose Units

The amount of radiation received by a living organism is
expressed in terms of radiation dose. Radiation dose in
this report is usually written in terms of effective dose
equivalent and reported numerically in units of rem or in
the SI unit, sievert (Sv) (Table H.3). Rem (sievert) is a
term that relates ionizing radiation and biological effect
or risk. A dose of 1 millirem has a biological effect simi-
lar to the dose received from about a 1-day’s exposure to
natural background radiation (see “Hanford Public Radi-
ation Dose in Perspective” in Section 6.0 for a more in-
depth discussion of risk comparisons). To convert the
most commonly used dose term in this report, the milli-
rem, to the SI equivalent, the millisievert, multiply milli-
rem by 0.01.

Additional information on radiation and dose terminol-
ogy can be found in the glossary of this report (Appen-
dix B). A list of the radionuclides discussed in this
report and their half-lives is included in Table H.4.

General information on radiation and radiation dose (as
well as Hanford’s Environmental Monitoring Program,
Hanford’s Cultural Resource Program, and Hanford’s

wildlife) has been compiled in informational pamphlets
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Table H.1. Names and Symbols for Units of Measure

Length Time Area
Symbol Name Symbol Name Symbol Name
cm centimeter (1 x 102 m) d day ha hectare (1 x 10* m?)
ft foot h hour km? square kilometer
in. inch min minute mi? square mile
km  kilometer (1 x 10° m) $ second ft? square foot
m meter yr year
mi mile
mm  millimeter (1 x 10 m)
pm  micrometer (1 x 10 m)
Volume Mass
Symbol Name Symbol Name
cm? cubic centimeter g gram
ft3 cubic foot kg kilogram (1 x 10° g)
gal gallon mg milligram (1 x 103 g)
L liter ug microgram (1 x 10 g)
m? cubic meter ng nanogram (1 x 107 g)
mL milliliter (1 x 10 L) b pound
ppb parts per billion wt% weight percent
Ppm parts per million
yd? cubic yard
Rate Temperature
Symbol Name Symbol Name
. °C degrees Centigrade
cfs cubic feet per.second °F degrees Fahrenheit
gpm gallons per minute
mph miles per hour

Table H.2. Names and Symbols for Units of

Radioactivity

Radioactivity
Symbol Name
Ci curie
cpm counts per minute
mCi millicurie (1 x 10 Ci)
uCi microcurie (1 x 10 Ci)
nCi nanocurie (1 x 10? Ci)
pCi picocurie (1 x 102 Ci)
aCi attocurie (1 x 10" Ci)
Bq becquerel

Table H.3. Names and Symbols for Units
of Radiation Dose

Radiation Dose

Symbol Name

mrad millirad (1 x 10 rad)
mrem millirem (1 x 10”* rem)

Sv sievert

mSv millisievert (1 x 103 Sv)
LSv microsievert (1 x 10 Sv)
R roentgen

mR - milliroentgen (1 x 10 R)
uR microroentgen (1 x 10 R)
Gy gray

x|
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Table H.4. Radionuclide Nomenclature®

Symbol Radionuclide Half-Life
*H tritium 123 yr

Be beryllium-7 534d

“C carbon-14 5730 yr
ZNa . sodium-22 2.6yr

WK potassium-40 1.3x 108 yr
“Ar argon-41 1.8h

SICr chromium-51 27.7d
*Mn manganese-54 3i2d

Co cobalt-57 2709d
®Co cobalt-60 53yr
8Ni nickel-63 96 yr

%Zn zinc-65 2439d
8Kr krypton-85 10.7 yr
#Sr strontium-89 50.5d

“Sr strontium-90 29.1 yr
%Nb niobium-95 35d

Zr zirconium-95 64d

*Mo molybdenum-99 66 h

PTc technetium-99 2.1x10°yr
3R ruthenium-103 39.3d
105Ru ruthenium-106 368 d

125Sb antimony-125 2.8 yr

127 iodine-129 1.6 x 107yr
BIy iodine-131 8d

133Ba barium-133 10.7 yr
134Cs cesium-134 2.1 yr
37Cs cesium-137 30 yr

(a) From Shleien 1992.

(b) Total uranium may also be indicated by U-natural (U-nat) or U-mass.

Symbol Radionuclide Half-Life
14Ce cerium-144 284 d

“TPm promethium-147 2.6 yr

152Eu europium-152 13.3 yr
34Eu europium-154 8.8 yr

155Eu europium-155 Syr

28T thallium-208 3.1 min
22Bj bismuth-212 61 min
212pp lead-212 10.6 h
212Pg polonium-212 03x10%s
26pg polonium-216 0.15s
220Rn radon-220 56s

22Rn radon-222 38d

26Ra radium-226 1600 yr
2%Ra radium-228 58 yr
2Th thorium-232 14x 109 yr
U or uranium®  uranium total ---

a8 uranium-234 2.4x 10°yr
=y uranium-235 7x 10%yr
BeyU uranium-236 23x 10yr
By uranium-238 45x 10yr
8Py plutonium-238 87.7 yr
#Np neptunium-239 24d

%Py " plutonium-239 2.4 x 10*yr
Py plutonium-240 6.5x 10° yr
24Py plutonium-241 144 yr

2 Am americium-241 432 yr

that can be obtained, free, by writing to Richard E.
Jaquish, Manager, Public Safety and Resource Protection
Program, P.O. Box 999, Richland, Washington 99352.
More comprehensive readings on radiation and radiation
dose can be found in most public libraries and in many
local book stores.

Understanding the Data
Tables

Measuring any physical quantity (for example, tempera-
ture, distance, time, or radioactivity) has some degree of

inherent uncertainty. This uncertainty results from the
combination of all possible inaccuracies in the measure-
ment process, including such factors as the reading of the
result, the calibration of the measurement device, and
numerical rounding errors. In this report, individual
radioactivity measurements are accompanied by a plus or
minus () value (sometimes expressed as a percentage of
the related concentration value), which is an uncertainty
term known as either the two-sigma counting error or the
total propagated error (see Sections 5.4 and 5.6). Total
propagated error includes counting error and analytical
error. Because measuring a radionuclide requires a
process of counting random radioactive emissions from a
sample, the counting error gives information on what the

xii



measurement might be if the same sample were counted
again under identical conditions. The counting error
implies that approximately 95% of the time, a recount of
the same sample would give a value somewhere between
the reported value minus the counting error and the
reported value plus the counting error. Values in the
tables that are less than the counting error indicate that
the reported result might have come from a sample with
no radioactivity. Such values are considered as below
detection. Also note that each radioactive measurement
must have the random background radioactivity of the
measuring instrument subtracted; therefore, negative
results are possible, especially when the sample has very
little radioactivity.

Just as individual values are accompanied by counting
errors, mean values are accompanied by two times the
standard error of the calculated mean (2SEM). In this
report, 2SEM is sometimes expressed as a percentage of
the mean concentration value. If the data fluctuate
randomly, then the 2SEM is a measure of the uncertainty
in the estimated mean of the data from this randomness.
If trends or periodic (for example, seasonal) fluctuations
are present, then the 2SEM is primarily a measure of the
variability in the trends and fluctuations about the mean
of the data.

Understanding Graphical
Information

Presenting data on a graph is useful when comparing
numbers collected at several locations or at one location
over time. Graphs make it easier to visualize differences
where they exist. However, while graphs may make it
easier to evaluate data, they may also lead the reader to

incorrect conclusions if they are not interpreted correctly.

Careful consideration should be given to the scale (linear
or logarithmic) concentration units, and the type of
uncertainty used.

Some of the data graphed in this report are plotted using
logarithmic (or compressed) scales. Logarithmic scales
are useful when plotting two or more numbers that differ
greatly in size. For example, a sample with a concentra-
tion of 5 g/L would get lost at the bottom of the graph if
plotted on a linear scale with a sample having a concen-
tration of 3000 g/L (Figure H.1). A logarithmic plot of
these same two numbers allows the reader to clearly see
both data points (Figure H.2).

The mean values graphed in this report have vertical
lines extending above and below the data point. These
lines (called error bars), which are usually capped at both
ends with a short horizontal line, indicate the amount of
uncertainty (2SEM) in the reported result. The error bars
in this report represent a 95% chance that the mean is
between the upper and lower ends of the error bar, and a
5% chance that the true mean is either lower or higher
than the error bar.® For example, in Figure H.3, the first
plotted mean is 2.0 + 1.1, so there is a 95% chance that
the actual result is between 0.9 and 3.1, a 2.5% chance it
is less than 0.9, and a 2.5% chance it is greater than 3.1.
Error bars are computed statistically employing all of the
information used to generate the data point plotted on the
graph. These bars provide a quick visual indication that
one mean may be statistically similar to or different from
another mean. If the error bars (or range of values) of
two or more means overlap, as is the case with means

1 and 3 and means 2 and 3, the means may be similar,
statistically. If the error bars do not overlap (means 1
and 2), the means may be statistically different. Means
that appear to be very different visually (means 2 and 3)
may actually be quite similar when compared
statistically.

Uncertainties (error bars) are not plotted in Section 5.6,

“Soil and Vegetation Surveillance.” Instead, sample
median, maximum, and minimum values are illustrated.

3500

3000

Concentration
T

January February
$9402063.41

Figure H.1. Data Plotted Using a Linear Scale

(a) Assuming the Normal statistical distribution of the
data.
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Figure H.2. Data Plotted Using a Logarithmic Scale
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Figure H.3. Data With Error Bars Plotted Using a Linear
Scale

Uncertainties are not used because of the small number
of soil and vegetation samples collected and analyzed
during the year.

Greater Than (>) or Less
Than (<) Symbols

Greater than (>) or less than (<) symbols are used to
indicate that the actual value may either be larger than
the number given or smaller than the number given. For
example, >0.09 would indicate that the actual value is
greater than 0.09. An inequality symbol pointed in the
opposite direction (<0.09) would indicate that the
number is less than the value presented. If an inequality
symbol is used in association with an underscore (< or
2), this indicates that the actual value is less-than-or-
equal-to or greater-than-or-equal-to the number given,
respectively.

xliii
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Elemental and Chemical Constituent Nomenclature

Symbol

Ag
Al
As

B
Ba
Be
Br

C
Ca
CaF,
Cdl,
Cd
CHCI,
Cr
CN-
Cr*t
Cr

Constituent

silver

aluminum
arsenic

boron

barium
beryllium
bromine

carbon

calcium

calcium fluoride
carbon tetrachloride
cadmium
trichloromethane
chloride

cyanide
chromium (species)
chromium (total)
carbonate

cobalt

copper
dysprosium
fluoride

iron

bicarbonate
mercury

Conversion Table

Multiply
in.

ft

mi

Ib

gal

ft?

acres
miZ

ft?

nCi
pCi/L
pCi/m?
pCi/m?
mCi/km?
becquerel
gray
sievert
ppb

°F

8

By To Obtain
2.54 cm
0.305 m
1.61 km
0.454 kg
3.785 L
0.093 m?
0.405 ha
2.59 km?
0.028 m3
0.001 pCi
10° uCi/mL
1012 Ci/m?
1013 mCi/cm?
1.0 nCi/m?
2.7x 101 curie
100 rad
100 rem
0.001 ppm

CF-32)+9/5 °C

035

0z

Symbol Constituent

K potassium

LiF lithium fluoride

Mg magnesium

Mn manganese

Mo molybdenum

NH, ammonia

NH; ammonium

N nitrogen

Na sodium

Ni nickel

NO, nitrate

NO, nitrate

Pb lead

PO,? phosphate

P phosphorus

Sb antimony

Se selenium

Si silicon

Sr strontium

SO sulfate

Ti titanium

Tl thallium

v vanadium

Zn zinc

Multiply By To Obtain

cm 0.394 in.
m 3.28 ft
km 0.621 mi
kg 2.205 Ib
L 0264 gal
m? 10.76 ft?
ha 247 acres
km? 0.386 mi?
m? 357 ind
pCi 1,000 nCi
uCi/mL 10° pCi/L
Ci/m? 1012 pCi/m?
mCi/cm? 10 pCi/m?
nCi/m? 1.0 mCi/km?
curie 3.7x 10 becquerel
rad 0.01 gray
rem 0.01 sievert
ppm 1,000 ppb
°C (°Cx9/5)+32 °F
oz 28.349 g
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Acronyms and Abbreviations

AALG ambient air level goals HCRL
ALE Arid Lands Ecology (Reserve) ICRP
ANSI American National Standards Institute
ICP
ASME American Society of Mechanical
Engineers IT
ASTM American Society for Testing and LEPS
Materials
MEI
Btu British thermal units
NASQAN

CERCLA  Comprehensive Environmental Response,
Compensation, and Liability Act

NCRP
CFR Code of Federal Regulations
DCG Derived Concentration Guide NEPA
DDT dichlorodiphenyltrichloroethane NRC
DHHS U.S. Department of Health and Human NS

Services

NTU
DOE U.S. Department of Energy

PCB
DOH Washington State Department of Health

PNL
DOI U.S. Department of the Interior

PSD
DWS Drinking Water Standard

PUREX
Ecology Washington State Department of Ecology

QA
EDE effective dose equivalent

QC
EIS environmental impact statement

RCRA
EPA U.S. Environmental Protection Agency

RCW
FFTF Fast Flux Test Facility

REDOX
FR Federal Register

SAIC

HAMMER Hazardous Materials Management and
Emergency Response (Training Center)

Helpful Information

Hanford Cultural Resources Laboratory

International Commission on
Radiological Protection

inductively coupled plasma (method)
International Technology Corporation
low-energy photon

maximally exposed individual

Natural Stream Quality Accounting
Network

National Council on Radiation Protection
and Measurements

National Environmental Policy Act
U.S. Nuclear Regulatory Commission
no standard or no sample
nephelometric turbidity unit
polychlorinated biphenyl

Pacific Northwest Laboratory
prevention of significant deterioration
Plutonium Uranium Extraction (Plant)
quality assurance

quality control

Resource Conservation and Recovery Act
Revised Code of Washington
Reduction-Oxidation (Plant)

Science Application International
Corporation

xlv



SARA

SE

SEM

SI

TLD

UNSCEAR

Superfund Amendments and
Reauthorization Act

standard error

standard error of the mean
International System of Units
thermoluminescent dosimeter

United Nations Science Committee on the
Effects of Atomic Radiation

USGS

VOC

WAC

WDSHS

WHC

U.S. Geological Survey

volatile organic compound
Washington Administrative Code

Washington Department of Social and
Health Services

Westinghouse Hanford Company
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1.0 Introduction

The purpose of this report is to summarize information
and data that characterize Hanford Site environmental
management performance and demonstrate the status
of compliance with applicable federal, state, and local
environmental laws and regulations. The report also
highlights significant environmental programs and
efforts.

The report describes the Site mission and activities,
general environmental features, radiological and chemi-
cal releases from operations, status of compliance with
environmental regulations, status of programs to accom-
plish compliance, and environmental monitoring
activities and results.

Those interested in more detail than the summary
information presented in this report are referred to the
technical reports cited in the text. Report sources include
local community libraries and the National Technical
Information Center, Springfield, Virginia 22161.
Descriptions of analytical and sampling methods,
formerly part of this report, are contained in the Hanford
Site Environmental Monitoring Plan (DOE 1991b).
Readers less familiar with the concepts, terminology,
and units used in this report may find the preceding
"Helpful Information” section useful.




1.1 Site Mission

R. K. Woodruff and J. M. Nickels

The Hanford Site was acquired by the federal govern-
ment in 1943. For more than 20 years, Hanford Site
facilities were dedicated primarily to the production of
plutonium for national defense and management of the
resulting wastes. In later years, programs at the Hanford
Site were diversified to include research and develop-
ment for advanced reactors, renewable energy technolo-
gies, waste disposal technologies, and cleanup of
contamination from past practices.

The U.S. Department of Energy (DOE) is establishing a
new mission for Hanford including:

e  Waste Management of stored defense wastes and
the handling, storage, and disposal of radioactive,
hazardous, mixed, or sanitary wastes from current
operations

«  Environmental Restoration of approximately 1,100
inactive radioactive, hazardous, and mixed waste
sites and about 100 surplus facilities

+  Research and Development in energy, health, safety,
environmental sciences, molecular sciences,
environmental restoration, waste management, and
national security

*  Technology Development of new environmental
restoration and waste management technologies,
including site characterization and assessment
methods; waste minimization, treatment, and
remediation technology; and education outreach
programs.

The DOE has set a goal of cleaning up Hanford’s waste
sites and bringing its facilities into compliance with
local, state, and federal environmental laws by 2028. In
addition to supporting the environmental management
mission, DOE is also supporting space energy, isotope
production, and other special initiatives in accomplishing
its national objective.




' :Rwer' are t;he sztes of eagm remed pizim-mum produc-
. ton reactors and the N Reactor, which has been
 permanenily shut down since 1991, The 100 Are&s
. o&capy about 11 km’ (4 mﬁ)

] West and ?G&East Areas a;‘e imamd ona

Qf tha Cﬂlumbza Rmar 'I’hese
e jbeen‘éeémam o fuel repro»

o The 300 Area, 'Iacméd }ust north of the.cﬁy of
Richland, is the site of nuclear and non-nuclear
research and development. This area covers 1.5 km®
(0.6 mi®), .

e The 40 'Area is about 8km (5 mi) northwest of the
300 Area and is the site of the Fast Flux Test Facility
(FFTFE), used in the testing of breeder reactor systems.

Also ml‘aded in this area is the Fueis and Materials
Examination Facxhty

« The 6@0'Area includes ali of the Hanford Site not

. oecupied by the 100, 200, 300, and 400 Areas.

1 'papalamn nnderﬁleage of ... - - @ @ ‘

 the total state population. An  Support areas near the Site in north Richland include
onof : in 5-year increments reveals the 1100, 3000, and thh%and Nezﬂz Areas. The

that the larges% age group in Bentonand Franklin =~ 1100 Area includes Site support services such as general

counties ranges from 5 to 9 years old, representing 9.3% stores and transportation maintenance. The 3000 Area

of the total bicounty population; the largest age group in includes the facilities for ICF Kaiser Hanford Company.

the state ranges from 30 to 34 years, which represents The Richland North Area includes the DOE and DOE
about 9% of the total state population. contractor facilities located between the 300 Area:
, o . and the city of Richland that are not in the 1100 and
3000 Areas.




1993 Environmental Report

200 W@st

' .
Py, Rattlesnake) Area

~..."  Springs -}

K, prngs . Area
Fitzner/
Eberhardt

¥
,Q.“‘ﬁ

)
— \zk lm,f‘\u_ \‘y” ®
7 o Seattle [~ Spekane
e WA§:\H§INGTON
ddl

a&x dle Mt Nationa
V&Gldhfe Refuge

Hanford Site
Boundary

$9402063.82

Figure 1.1. DOE's Hanford Site and Surrounding Area

Gther facilities are located in the Richland Central Area
(located south of Saint Street and Highway 240 and north
of the Yakima River), the Richland South Area (located
between the Yakima River and Kennewick) and the
Kennewick/Pasco area.

Several areas of the Site, totaling 665 km? (257 mi?),
have been designated as the Fitzner/Eberhardt Arid
Lands Ecology (ALE) Reserve, the U.S. Fish and
Wildiife Service Saddle Mountain National Wildlife
Refuge, and the Washington State Department of Game
Reserve Area (Wahluke Slope Wildlife Recreation Area)
(DOE 1986). The ALE Reserve was established in 1967
by the Atomic Energy Commission, a precursor to DOE.
In 1971, the reserve was classified a Research Natural
Area as a resuit of a federal interagency cooperative
agreement.

Land use in surrounding environs includes urban and
industrial development, irrigated and dry-land farming,
and grazing. In 1992, wheat represented the largest

. single crop in terms of area planted in Benton, Franklin,
and Grant counties. Total acreage planted in the three
counties was 119,789 ha (296,000 acres) and 50,384 ha
(124,500 acres) for winter and spring wheat, respec-
tively. Corn, alfaifa, potatoes, asparagus, apples,
cherries, and grapes are other major crops in Benton,
Franklin, and Grant counties. Several processors in
Benton and Franklin counties produce food products
including potato products, canned fruits and vegetables,
wine, and animal feed.

Much of the above information is from Cushing (1992),
where more detailed information can be found.
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1.3 Major Operations and Activities

J. M. Nickels

The primary DOE operations and activities on the
Hanford Site in 1993 included waste management, site
restoration, environmental corrective actions, research
and technology development, and sitc management. The
majority of these activities were conducted under the
Environmental Restoration and Waste Management
Program for the Hanford Site.

Waste Management

Current waste management activities at the Site include
the management of high- and low-activity defense
wastes in the 200-East and 200-West Areas (Figure 1.1)
and the storage of irradiated defense fuel in the 100-K
Area. Key facilities include the waste storage tanks,
Central Waste Complex, Low-Level Burial Grounds, 100-
K Fuel Storage Basins, Plutonium Uranium Extraction
(PUREX) Plant, Plutonium Finishing Plant, B Plant, T
Plant, 616 Storage Facility, and 242-A Evaporator.

Waste management activities involving single-shell and
double-shell tanks currently include ensuring safe
storage of wastes through surveillance and monitoring of
the tanks and upgrading monitoring instrumentation.
Concerns have been raised about the potential of a
ferrocyanide explosion and hydrogen gas accumulation
in the 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 explo-
sive. The other issue is that in five double-shell tanks
and 18 single-shell tanks flammable explosive hydrogen
gases may be trapped beneath the crust. DOE and
external oversight groups have concluded that there is no
imminent danger to the public from either situation.

A Tank Waste Remediation System Division has the
responsibility to identify any hazards associated with the
waste tanks and implement the necessary actions to
mitigate or remediate those hazards.

The 100-K West and the deteriorating 100-K East Fuel
Storage Basins are currently being used to store
N Reactor irradiated fuel and will be used in the future

for other test fuels. In 1993, operational readiness was
reviewed. Schedules for each basin are now being
integrated to allow encapsulation of the 105-K East basin
fuel and clean up of the bottom debris and sludge.
Washington State Department of Health has approved air
emissions expected from this activity, following negotia-
tions and establishment of administrative controls and
control technologies to be used.

The PUREX Plant formerly processed irradiated reactor
fuel to extract plutonium. Plant operation was stopped in
December 1988 for safety reasons. From December
1989 through March 1990, the facility completed a
stabilization run to process fuel remaining in the plant.
The PUREX Plant has not operated since the stabiliza-
tion run. Solvent and nuclear materials remain, includ-
ing dilute liquid uranyl nitrate hexahydrate, spent fuel
from Hanford single-pass reactors, and organic materials.
During 1992, the PUREX Plant began a transition from a
“standby condition” to an orderly shutdown. Prepara-
tions have begun to deactivate systems and proceed to
permanent shutdown.

The Uranium-Oxide Plant began preparations in 1992 to
process the remaining liquid uranyl nitrate hexahydrate
from the PUREX Plant. After completing an operational
readiness review, the plant began operating in April
1993, finishing in June 1993. The plant’s stabilization
campaign completed processing the last of the stored
liquid that was converted into stable uranium trioxide.
The final phase of the run produced almost 200 metric
tons of uranium, which is stored in 45 steel storage
containers at the plant. The stored product, now in its
reusable powder form, will be made available by DOE
for purchase by commercial power plants. The plant is
being prepared for shutdown.

The Plutonium Finishing Plant was used in the past to
convert liquid plutonium from the PUREX Plant to
plutonium oxide or metal. The Plutonium Finishing
Plant has not produced a product since 1987. The plant
also processed and stabilized scrap plutonium materials.

-Reactivation of the Plutonium Reclamation Facility, one

of the operations at the plant, was scheduled to begin in
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June 1993. The reactivation was placed on hold because
an environmental impact statement is needed to deter-
mine if such operations are the most appropriate alterna-
tive for safe stabilization.

There are no production activities currently taking place
at B Plant but several operating systems are required to
accomplish the B Plant facility mission, which is to
ensure safe storage and management of radiological
inventories. Approximately 400 of about 770 DOE-
leased cesium capsules, manufactured during the late
1970s and early 1980s at the Waste Encapsulation
Storage Facility adjacent to B Plant, have been safely
returned and transferred to that facility. The capsules
had been leased to commercial facilities in several states
to be used to sterilize medical products. DOE has
recalled all of the capsules as a precautionary measure
after one leaked a very small amount of radioactivity at a
Georgia facility in 1988. There will be one shipment
monthly for about 2 years until the remaining capsules
are received. The capsules received to date have been
inspected and are intact and free of leaks or deterioration.
They are currently stored under 4 m (13 ft) of water in
the Waste Encapsulation Storage Facility storage pools.

The Grout Treatment Facility began in 1985 as a way to
stabilize, treat, and dispose of low-level mixed waste
liquid removed from the double-shell tanks. The facility
combined liquid wastes with dry materials such as
cement, limestone, fly ash, and blast furnace slag to
produce a grout slurry that was pumped into an under-
ground concrete vault, where it solidified. Facility
systems were being prepared. Construction was com-
pleted on four new vaults for a scheduled operation in
October 1993, when the grout program was cancelled in
favor of vitrification. Reasons the program was can-
celled were concern from Hanford interest groups about
waste retrievability, volume, and other issues.

The 242-A Evaporator is used to reduce the volume of
liquid wastes from double-shell tanks. The process
condensate will then be stored in liquid effluent retention
facilities until the liquid effluent treatment facility is
complete. The concentrated waste will be returned to the
double-shell tanks. Operational readiness reviews are
being conducted on the retention facilities. The liquid
effluent treatment facility is being designed and con-
structed in the 200-East Area to remove regulated
chemical constituents from the 242-A Evaporator
process condensate.

Site Restoration

Site restoration includes activities to decontaminate and
decommission facilities and to clean up or restore
inactive waste sites.

The Decontamination and Decommissioning Program
conducts surveillance and maintenance of surplus
facilities and has begun to clean up and dispose of more
than 100 facilities. Current activities include decommis-
sioning of the 201-C Strontium Semiworks and the
183-H Solar Evaporation Basins. Demolition of the
190-B Building was completed in December 1993. The
190-B Building, also called the Pump House, supported
B Reactor from 1944 until 1968. The record of decision
for the final environmental impact statement, Decom-
missioning of Eight Surplus Production Reactors at the
Hanford Site, Richland, Washington (58 FR 48509) was
published in the Federal Register in September 1993.
The decision was to proceed with removing eight surplus
plutonium production reactors at Hanford. The reactors
will be removed to Hanford’s central plateau for final
disposition following a safe storage period. The decision
covers the reactors, their associated fuel storage basins
and the buildings that house them, and ancillary and
support buildings at each of the reactors. The current
plan calls for decommissioning the C Reactor first, with
a target completion date of 1997 to 1999.

The world’s first full-scale production reactor,

B Reactor, was placed on the National Register of
Historic Places in April 1992. B Reactor was construc-
ted in 1943 as part of the Manhattan Project and re-
mained in active service until it was retired in 1968.
Because of strong local public interest in preserving

B Reactor, DOE will work closely with concerned
groups to decide the final fate of the reactor.

During 1993, T Plant began sampling and repackaging
over 200 tank farm drums containing unknown wastes.
Workers also began an inventory of 58 boxes of un-
known waste. Upgrades to the 2706-T Facility were
conducted during 1992 through 1993, including the
installation of an air filtration and air monitoring system.
The facility will be used for future decontamination and
repackaging of wastes onsite. Many upgrade projects are
planned for the future so that the plant may continue to
support future decontamination.




N’

The Environmental Restoration Remedial Action
Program was established to clean up about 1,100 inactive
waste sites. In 1993, the program initiated Expedited
Response Actions on three individual waste sites. Over
40 drums containing more than 5,678 L (1,500 gal) of
solvent were removed from the 618-9 Burial Ground,
preventing the solvent from reaching the ground water.
In another action, work was completed at the 300 Area
Process Trenches, with approximately 5,300 m®

(7,000 yd*) of contaminated soil being removed from the
trenches and isolated. The third action was a carbon
tetrachloride vapor extraction unit for removing the
chemical from soil in the 200 Areas.

Corrective Actions

Corrective actions consist of activities to comply with
regulatory requirements or compliance agreements with
federal, state, or local regulatory agencies. Corrective
actions in 1993 are addressed in Section 2.0, “Environ-
mental Compliance Summary.”

Research and Technology
Development

Research and technology development activities on the
Hanford Site are a relatively minor contributor to Site
releases. Most of these activities are located in the 200,
300, 400, and Richland North Areas, and releases occur
primarily from the operation of research laboratories and
pilot facilities. Many of these activities are intended to
improve the techniques and reduce the costs of waste
management, environmental protection, and Site
restoration.

DOE’s Underground Storage Tank Integrated Demon-
stration Program is funding the development of a mobile
robotic system called the Light Duty Utility Arm System.
This new robotic arm technology will be used to support
cleanup of Hanford’s defense wastes and the cleanup of
other DOE underground storage tank sites throughout the
country. Testing on the robotic arm will begin in the
spring of 1995. The robotic arm will be used for
surveillance, inspection, and retrieval applications in
Hanford’s single-shell tanks. The robotic arm will be
capable of positioning a variety of scientific instruments,
cameras, and retrieval devices within the tanks. These

Major Operations and Activities

tools will help reveal the condition of the tank structures
and also provide information about the nature of the
waste materials inside. Hanford’s Fuels and Materials
Examination Facility in the 400 Area is being readied to
test the robotic system before actually using the robotic
arm in a single-shell tank in 1996. Another remotely
operated robotic system has been developed to vacuum
sediment and debris from Hanford’s nuclear fuels storage
pools. The Remotely Operated Sediment Extraction
Equipment will be operational in the spring of 1994.

The FFTF was shut down in 1992. A DOE directive was
issued in 1992 to place the facility in a “hot” standby
condition. This condition means that facility systems can
readily start up on demand. FFTF remained in this
condition during most of 1993, pending Congressional
authorization to fund future operations and determination
of a new mission, as directed by DOE. In December,
1993, DOE announced that no mission had been identi-
fied which could justify continuing operation of the
reactor. The Secretary of Energy ordered a phased
process to place the FFTF into a safe shutdown condi-
tion. The original long-term mission was lost when
Congress decided to terminate the country’s breeder
reactor program. It will take about 5 years to shut down
the FFTF in a safe manner.

Site Management

Hanford Site operations and activities are managed by
the Richland Operations Office through the following
prime contractors and numerous subcontractors. Each
contractor is responsible for safe, environmentally sound
maintenance and management of its facilities and
operations; for waste management; and for monitoring of
operations and effluents to ensure environmental
compliance.

The principal contractors and their respective responsi-
bilities include:

*  Westinghouse Hanford Company, the operating and
engineering contractor, conducts environmental
restoration, manages wastes, operates FFTF,
maintains N Reactor and its fuel fabrication facili-
ties, and provides support services such as fire
protection, stores, and electrical power distribution.
In October 1993, the ICF Kaiser Hanford Company
contract was assigned to Westinghouse Hanford
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Company. ICF Kaiser is responsible for fabrication,
custodial work, maintenance, design/drafting, and
computer-aided mapping, and operates the utilities,
bus fleets, roads, and other transportation systems.

Battelle Memorial Institute, the research and
development contractor, operates Pacific Northwest
Laboratory for DOE, conducting research and
development in environmental restoration and waste
management, environmental science, molecular
science, energy, health and safety, and national
security.

Hanford Environmental Health Foundation is the
occupational and environmental health services
contractor.

S R

e In 1994, Bechtel Hanford, Incorporated, will become
the primary environmental restoration contractor for
decontamination and decommissioning activities at
the Hanford Site.

Non-DOE operations and activities on Hanford Site
leased land include commercial power production by the
Washington Public Power Supply System WNP-2
reactor and commercial low-level radioactive waste
burial by U.S. Ecology, Inc. Immediately adjacent to the
southern boundary of the Site, Siemens Power Corpora-
tion operates a commercial nuclear fuel fabrication
facility, and Allied Technology Group Corporation
operates a low-level radioactive waste decontamination,
super compaction, and packaging disposal facility.
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1.4 Site Environmental Programs

J. W. Schmidt and R. W. Hanf

It is DOE's policy to conduct effluent monitoring and
environmental surveillance programs that can determine
whether the public and the environment are protected
during DOE operations and whether operations are in
compliance with DOE and other federal, state, and local
standards, regulations, and requirements. A number of
environmental programs are conducted onsite. These
programs monitor for impacts from operations in several
areas. The first area consists of the point of possible
release into the environment; this area is covered by the
effluent monitoring programs operated by both Pacific
Northwest Laboratory and Westinghouse Hanford
Company. The second area consists of possible contami-
nation immediately adjacent to facilities and is covered
by the near-facility environmental monitoring program
operated by Westinghouse Hanford Company. The third
area consists of contamination in the environment and is
covered by the Site environmental surveillance program
operated by Pacific Northwest Laboratory.

In addition, aspects of the environment are studied for
reasons other than specific impacts from possible
contamination. These aspects include climate, wildlife,
and cultural resources. These studies are summarized in
Section 4.0, “Environmental Program Information.”

Effluent Monitoring
Programs

Facility effluent monitoring programs monitor liquid and
airborne effluents and manage solid waste and chemical
inventories. The programs are designed to measure
effluents at their point of release into the environment,
whenever possible. Results for the effluent monitoring
programs are summarized in Sections 3.1, “Facility
Effluent Monitoring,” and 3.3, “Waste Management and
Chemical Inventories.”

Near-Facility
Environmental Monitoring

The near-facility environmental monitoring program
provides facility-specific environmental monitoring
adjacent to facilities on the Site that are managed by
Westinghouse Hanford Company. This monitoring is
conducted to ensure compliance with Westinghouse
Hanford Company requirements and local, state, and
federal environmental regulations. The program is also
designed to measure effluents from diffuse and nonpoint
sources whenever possible and to evaluate the effective-
ness of effluent treatments and controls and waste
management practices. Results for this program are
summarized in Section 3.2, “Near-Facility Environmen-
tal Monitoring.”

Site Environmental
Surveillance Program

The Site environmental surveillance program is con-
ducted by the Pacific Northwest Laboratory independent
of monitoring programs conducted by other Site contrac-
tors. The program’s main focus is on assessing the
impacts of radiological and chemical contaminants on
the environment and human health, and to confirm
compliance with pertinent environmental regulations and
federal policies. Surveillance operations are conducted
both on and off the Site and monitor contaminants from
the Hanford Site generally, rather than from specific Site
facilities. Results for the Site environmental surveillance
program are summarized in Section 5.0, “Environmental
Surveillance Information.”
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2.0 Environmental Compliance Summary

This section briefly describes how environmental
compliance is being achieved for the Hanford Site.
Included are subsections describing 1) the regulations
and oversight of compliance at the Site, 2) the current

status of the Site’s compliance with the principal
regulations, 3) issues and actions arising from these
compliance efforts, and 4) environmentally significant
unusual occurrences.
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2.1 Environmental Compliance
and Cleanup

J. M. Nickels

Many entities have a role in the DOE’s new mission of
environmental restoration and waste management.
These include federal, state, and local regulatory
agencies; environmental groups; regional communities;
Indian Nations; and individual citizens. The following
section describes the roles of the principal agencies,
organizations, and public in environmental compliance
and cleanup of the Hanford Site.

Regulatory Oversight

Several federal, state, and local government agencies are
responsible for enforcing and overseeing environmental
regulations at the Hanford Site. These agencies include
the U.S. Environmental Protection Agency (EPA),
Washington Department of Ecology (Ecology), Wash-
ington State Department of Health, and the Benton-
Franklin Counties Clean Air Authority. These agencies
issue permits, review compliance reports, participate in
joint monitoring programs, inspect facilities and opera-
tions, and oversee compliance with applicable regula-
tions. The DOE, through compliance audits and its
directives to field offices, initiates and assesses actions
for conforming to environmental requirements.

EPA is the principal federal environmental regulator.
EPA develops, promulgates, and enforces environmental
protection regulations and technology-based standards as
directed by statutes passed by Congress. In some
instances, EPA has delegated environmental regulatory
authority to the state or authorized the state program to
operate in lieu of the federal program when the state’s
program meets or exceeds EPA’s requirements. For
instance, EPA has delegated or authorized enforcement
authority to Ecology for air pollution control and many
areas of hazardous waste management. In other activi-
ties, the state program is assigned direct oversight over
federal agencies as provided by federal law. For
example, the Washington State Department of Health has
authority to implement the state program for radionu-

clide air emissions to the atmosphere at the Hanford Site
in accordance with the federal facilities section of the
Clean Air Act and 1990 amendments. Where regulatory
authority is not delegated or authorized to the state, EPA
Region 10 is responsible for reviewing and enforcing
compliance with EPA regulations as they pertain to the
Hanford Site.

The Hanford Federal
Facility Agreement and
Consent Order

The Hanford Federal Facility Agreement and Consent
Order (Tri-Party Agreement) is an agreement among
EPA, Ecology, and DOE for achieving environmental
compliance at the Hanford Site with the Comprehensive
Environmental Response, Compensation, and Liability
Act (CERCLA), including the Superfund Amendments
and Reauthorization Act (SARA) remedial action
provisions, and with Resource Conservation and Recov-
ery Act (RCRA) treatment, storage, and disposal unit
regulation and corrective action provisions. The Tri-
Party Agreement 1) defines RCRA and CERCLA
cleanup commitments, 2) establishes responsibilities,

3) provides a basis for budgeting, and 4) reflects a
concerted goal of achieving regulatory compliance and
remediation, with enforceable milestones, in an aggres-
sive manner. The Tri-Party Agreement was also estab-
lished with input from the public.

Negotiations to make major changes to the Tri-Party
Agreement were conducted in 1993, and a renegotiated
agreement was signed by the three agencies in January
1994. Copies of the agreement and Site Management
System progress reports of activities are publicly avail-
able for inspection at the DOE Public Reading Room in
Richland, Washington, and at information repositories in
Seattle and Spokane, Washington, and Portland, Oregon.
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To get on the mailing list to obtain Tri-Party Agreement
information, contact the EPA or DOE directly, or call
Ecology.on 1-800-321-2008. Requests by mail can be
sent to:

Hanford Mailing List: Informational Mailings
P.O. Box 1970 B3-35
Richland, WA 99352

or

Hanford Update
Department of Ecology
P.O. Box 47600

Olympia, WA 98504-7600

The Tri-Party Agreement consists of a legal agreement
and an action plan. The legal agreement establishes
jurisdictions, authorities, and other legal determinations
among the parties. The five specific areas of involve-
ment defined by the legal agreement are the following:

1. Identify RCRA treatment, storage, and disposal units
that require permits, and establish schedules to
comply with interim and final status requirements.
Where applicable, RCRA Part B permit applications
will be completed, closures accomplished, and post-
closure care implemented.

2. Identify interim-action alternatives appropriate to
implement the final RCRA corrective and CERCLA
remedial actions.

3. Establish requirements for performing investigations
to determine the nature and extent of threats to
public health or the environment caused by actual or
possible releases, and perform studies to identify,
evaluate, and select alternatives for controlling
possible releases.

4. Identify the nature, objective, and schedule of
response actions for cleanup of hazardous material
spills.

5. Implement the selected interim and final RCRA
corrective and CERCLA remedial actions.

The action plan implements the legal agreement by

1) defining how the parties will work together, 2) de-
scribing the processes and procedures to be followed,
3) defining the units to be addressed, and 4) scheduling
the work. The action plan, through enforceable mile-

stones, establishes a plan and schedule for bringing the
Hanford Site into compliance with applicable require-
ments of RCRA and all remedial action requirements of
CERCLA.

The Role of Oregon State
at the Hanford Site

Although the State of Oregon does not have a direct
regulatory role at the Hanford Site, DOE recognizes that
Oregon has an interest in Hanford Site cleanup because
of the state’s location downstream on the Columbia
River and because of the potential for shipping radioac-
tive wastes from the Hanford Site through Oregon.
Oregon participates in the State and Tribal Government
Working Group for the Hanford Site, which reviews the
Site’s cleanup plans.

The Oregon Department of Energy has the lead in the
state’s involvement at the Hanford Site. It is performing
a 4-year research program on a contract to determine the
effects of Hanford Site radioactive waste activities on the
environment and on the health of Oregon residents. The
Oregon Department of Energy provides information to
the public, Oregon’s Congressional delegation, and state
and local officials on proposed cleanup, transport, and
disposal activities and costs. It also supports the Oregon
Hanford Waste Board, which recommends policy to the
governor and legislature. The board was reauthorized by
the 1991 legislature and is composed of agency heads,
members of the legislature, and citizens.

The Role of Indian Nations
at the Hanford Site

The Hanford Site is located on land ceded in treaties in
the year 1855 with the Yakama Indian Nation and the
Confederated Tribes of the Umatilla Indian Reservation
(the Umatilla, Cayuse, and Walla Walla Tribes). The
Nez Perce Tribe has treaty rights on the Columbia River.
The tribes retain rights and privileges in the ceded areas,
including the right to take fish at usual and accustomed
places, to erect temporary buildings for curing, to hunt,
to gather roots and berries, and to pasture horses and
cattle on open and unclaimed land.

16
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In addition to the treaties of 1855, the following laws
apply to Native American rights and culture at the
Hanford Site: the American Indian Religious Freedom
Act, the Archaeological Resources Protection Act, the
National Historic Preservation Act, the Native American
Graves Protection and Repatriation Act, and the Antiqui-
ties Preservation Act.

The DOE Richland Operations Office provides grants to
the Yakama Indian Nation, the Confederated Tribes of
the Umatilla Indian Reservation, and the Nez Perce Tribe
to ensure their involvement in the environmental
restoration and waste management activities for cleanup
of the Hanford Site.

The tribes advise the Richland Operations Office and
DOE Headquarters through direct consultation in
recognition of the government-to-government relation-
ship established in federal policy. The tribes also
participate in formal groups such as the State and Tribal
Government Working Group, the Hanford Advisory
Board, the Hanford Summit Steering Committee, and the
Hanford Environmental Dose Reconstruction Project’s
Native American Working Group. In 1993, tribes made
presentations on treaty rights, tribal sovereignty, the

U.S. Government’s trust responsibility, and the unique
status of tribal governments for DOE and the contractors.
Tribal members also made presentations at the Hanford
Summit, a public involvement quarterly meeting, and a
variety of other meetings.

Natural Resource Damage
Assessment Activities at
the Hanford Site

Executive Order 12580 and the National Oil and Hazard-
ous Substances Pollution Contingency Plan

(40 CFR 300) designates federal Natural Resource
Trustees to include the Secretaries of the Departments of
Interior, Commerce, Defense, Energy and Agriculture.
In addition, it requires the governor of each state to
designate state trustees. Native American Tribes are also
trustees for their resources, functioning much as state
trustees for resources related to tribal lands or for

resources to which they otherwise may have treaty rights.

For response actions undertaken at DOE facilities,
CERCLA designates DOE the “responsible party” in

charge of cleaning up the release. As such, DOE has a
dual role. The roles of trustee and responsible party are
authorized by different sections of CERCLA and carry
separate regulatory requirements. DOE has a trust
responsibility to the citizens of the United States and
Native Americans to protect and appropriately manage
natural resources present on the Hanford Site. The
Richland Operations Office believes that to fulfill this
trust responsibility it must identify appropriate natural
resource values, which must be considered in its manage-
ment decisions affecting those resources.

Currently, the Richland Operations Office is establishing
a strategy whereby natural resource values are integrated
into the remedial investigation/feasibility study process
as set forth in CERCLA. Additionally, the Richland
Operations Office held three meetings in 1993 with
potential trustees of the Hanford Site to begin formulat-
ing a collaborative working group to address natural
resource issues.

Public Participation

Individual citizens of Washington State and neighboring
states may participate in determining how Hanford Site
cleanup is conducted. A plan for community relations
and public involvement is included in the Tri-Party
Agreement. The community relations plan was devel-
oped and negotiated among DOE, Ecology, and EPA
Region 10 with public comment and was jointly
approved in 1990. The renegotiated agreement also
covers community relations. The Hanford Advisory
Board was also established to help make Site public
involvement more meaningful. The Board will be
launched in January 1994 to look at broad policy issues
and major Hanford decisions.

Quarterly information meetings are held in the Tri-Cities
(Kennewick, Pasco, and Richland), Washington, and one
other city alternated within the Northwest to update the
public on Tri-Party Agreement activities. Meeting dates
are announced approximately 3 weeks in advance
through the quarterly Hanford Update newsletter, news
releases, and newspapers. DOE encourages public
participation in these activities. Before each meeting, the
press is informed of the issues to be discussed, and
notices are sent to elected officials, community leaders,
and special interest groups.
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The public can obtain up-to-date information on the Spokane, Washington 99258

Hanford Site cleanup effort at the following four The telephone number is (509) 328-4220, exten-

repositories: sion 3125.

1. DOE Public Reading Room 4. Branford-Price Miller Library
Washington State University at Tri-Cities Campus Portland State University
100 Sprout Road S.W. Harrison and Park
Room 130 West P.O. Box 1151
Richland, Washington 99352 Portland, Oregon 97201
The telephone number is (509) 376-8583. The telephone number is (503) 725-3690.

2. Suzzallo Library The repositories receive copies of Tri-Party Agreement
Government Publications Room FM-25 action plan quarterly progress reports, CERCLA/SARA
University of Washington and RCRA environmental restoration activities reports,
Seattle, Washington 98195 closure and post-closure plans, RCRA permit applica-
The telephone number is (206) 543-4664. tions, meeting summaries, and other publications related

to the Site’s cleanup.
3. Foley Center
Gonzaga University
E. 502 Boone
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2.2 Compliance Status

J. M. Nickels

This section summarizes the activities conducted to
ensure the Hanford Site is in compliance with federal
environmental protection statutes and related Washing-
ton State and local environmental protection regulations,
and the status of Hanford’s compliance with these
requirements. Environmental permits required under the
environmental protection regulations are discussed under
the applicable statute.

Hanford Federal Facility
Agreement and Consent
Order

Originally signed in May 1989, the Tri-Party Agreement
is an agreement among EPA, Ecology, and DOE to
achieve environmental compliance for the Hanford Site
with CERCLA remedial action provisions and with
RCRA treatment, storage, and disposal unit regulation
and corrective action provisions. At the end of 1993, a
total of 286 enforceable milestones (including those from
1989 through 1993) has been completed on or ahead of
schedule. The following are some of the more signifi-
cant accomplishments for 1993:

*  Milestone M-14-00, “Complete construction and
initiate operations of a low-level mixed waste
laboratory,” was not completed as originally
established. DOE determined that analytical needs
at the Hanford Site would be better satisfied through
the use of commercial laboratory facilities. Dispute
resolution was entered as provided by the Tri-Party
Agreement. A final resolution was reached in
January 1993, which included an agreement to use
locally provided commercial laboratories, but with
penalties imposed for failure to comply with the Tri-
Party Agreement. '

e The new multifunction waste tank facility reached
the final design stage.

+  Improved in-tank monitoring, a revised contingency
plan for leaks, and all physical preparations for
emergency pumping of liquids were implemented
for single-shell tank T-101, one of the tanks of
concern (see Section 2.3, “Current Issues and
Actions”).

*  Leak detection and site characterization were
upgraded at tanks 241-C-105 and 241-C-106 (two
other potentially hazardous tanks).

+  Discharges to the 300 Area Process Trenches were
limited to 1,230 L/min (325 gpm).

¢ The 300 Area treated effluent disposal facility was
designed.

*  Seven core samples from three single-shell tanks and
five dip samples from five double-shell tanks were
obtained.

« Integrated general investigations and studies for the
100 Areas were completed.

*  The waste sampling and characterization facility was
constructed.

«  Closed-loop cooling for selected equipment in the
325 Building was completed.

»  Construction began on the Hanford Waste Vitrifica-
tion Plant Canister Storage Building/Multipurpose
Storage Building.

In March 1993, the Richland Operations Office and
Westinghouse Hanford Company received a Notice of
Penalty Incurred and Due ($100,000) from Ecology for
failure to designate approximately 2,000 containers of
solid waste as dangerous or extremely hazardous to
public health and the environment. In April 1993, the
Richland Operations Office invoked dispute resolution.
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Comprehensive
Environmental Response,
Compensation, and
Liability Act

The CERCLA requires that specific procedures be
implemented to assess inactive waste sites for the release
of hazardous substances. The process is divided into
three tiers of activity: 1) preliminary assessments,

2) remedial investigation/feasibility studies, and 3) reme-
dial actions. The EPA has established procedures that
the Hanford Site must comply with to conduct the three-
tiered process.

Preliminary assessments conducted for the Hanford Site
revealed that there are approximately 1,100 known
individual waste sites where hazardous substances may
have been disposed. These 1,100 sites have been
grouped into 78 operable units, which have been further
grouped into four aggregate areas using identifiable
geographic boundaries. The four aggregate areas have
been placed on the EPA’s National Priorities List, which
requires a schedule and actions for their remediation.

DOE is actively pursuing the remedial investigation/
feasibility studies at some operable units on the Hanford
Site. The selection of the operable units is a result of
Tri-Party Agreement negotiations. The Tri-Party
Agreement provides the framework for meeting
CERCLA cleanup requirements. All milestones related
to the process established for 1993 were achieved, and
the Hanford Site was in compliance with these
CERCLA/SARA requirements.

Expedited Response Actions

In October 1990, the Secretary of Energy proposed three
accelerated cleanup actions. These actions would be
completed as Expedited Response Actions (a way to
hasten cleanup at sites to prevent further spread of
contamination). Two of these actions were completed
in 1991 and the final reports were issued in 1992. One
action, the removal of carbon tetrachloride from the soil
at two ground disposal sites, is still ongoing. Six more
accelerated cleanup actions were proposed by the
Secretary of Energy in 1992. These actions would

1) characterize and identify physical hazards associated
with the 100 Area North Slope Disposal Site, 2) charac-
terize and identify chemical hazards to the soil from the

100 Area Pickling Acid Cribs, 3) excavate and remove
debris in the 100 Area Sodium Dichromate Landfill,

4) characterize and identify residual contamination of
the 34-km? (13 mi?) area in the northwest corner of the
Hanford Site (Riverland), 5) identify and characterize
hazards in the soil in the burial grounds north of the

300 Area, and 6) mitigate flow of contaminated ground
water to the Columbia River through the pump hydraulic
controls and grouting curtain of N Springs in the

100 Area.

Carbon Tetrachloride Vapor Extraction

Vapor extraction from the contaminated vadose zone
beneath the 200-West Area began in 1992 and continued
through 1993. This Expedited Response Action incorpo-
rates three vapor extraction systems to draw the carbon
tetrachloride out of the soil column and absorb it into
granulated activated-charcoal canisters. The canisters
will be shipped offsite for treatment. In 1994, this work
will continue.

North Slope

In April 1992, the North Slope was selected as an
Expedited Response Action by Ecology and EPA. The
area covers approximately 36,000 ha (89,000 acres) and
is located north of the Columbia River. The area
contains potential environmental hazards, such as the
remains of three missile sites, seven anti-aircraft artillery
sites, several homestead sites, ten military landfills,
several disposal sites, and three oil-contaminated sites.
The area also contains potential <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>