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Preface

U.S. Department of Energy (DOE) Order 5400.1,
“General Environmental Protection Program,” esta-
blishes the requirement for environmental protec-
tion programs at DOE sites and facilities. These
programs ensure that DOE operations comply with
applicable federal, state, and local environmental
laws and regulations, executive orders, and depart-
ment policies. The DOE, Richland Operations Of-
fice, has established a plan for implementing this
order, United States Department of Energy Richland
Operations Office Environmental Protection Imple-
mentation Plan, November 9, 1994, to November 9,
1995 (DOE 1994a). This plan is updated annually.

The Hanford Site Environmental Report is prepared
annually pursuant to DOE Order 5400.1 to summa-
rize environmental data that characterize Hanford
Site environmental management performance and
demonstrate compliance status. The report also
highlights significant environmental programs and
efforts. More detailed environmental compliance,
monitoring, surveillance, 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 re-
porting requirements and guidelines, it was also in-
tended to be useful to members of the public, public
officials, regulators, and Hanford Site contractors.
The “Helpful Information” section lists acronyms,
abbreviations, conversion information, and nomen-
clature useful for understanding the report.

This year, the report has been issued in both hard
copy and electronic formats. As a result, fewer
printed copies of the report have been produced.
This cost-saving action is in line with other budget
reduction efforts currently taking place at many
DOE facilities and should have little impact on re-
port availability; a significant number of report us-

ers now have access to both citywide and world-
wide computer information networks. Hanford
workers can access the report over the Hanford Lo-
cal Area Network, and others will find the report
available on the Internet (the address is
http://w3.pnl.gov:2080/env/env_home.html).

This report is prepared for the Richland Operations
Office, Quality, Safety, and Health Programs Divi-
sion 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 Bat-
telle Memorial Institute, a not-for-profit indepen-
dent contract research institute. Major portions of
the report were written by staff from the Pacific
Northwest Laboratory (the Site research and devel-
opment contractor) and Westinghouse Hanford
Company (the Site operating and engineering con-
tractor). The Washington Department of Fish and
Wildlife and the Richland office of the U.S. Army
Corps of Engineers also provided input to selected
sections.

Copies of this report have been provided to many
libraries in communities around the Hanford Site,
and to several university libraries in Washington
and Oregon. Copies can also be found at DOE’s
Hanford Reading Room located on the campus of
Washington State University Tri-Cities. Copies of
the report can be purchased from the National Tech-
nical Information Center, Springfield, Virginia
22161.

Inquiries regarding this report may be directed to
the DOE Richland Operations Office, Quality, Safe-
ty, and Health Programs Division, P.O. Box 550,
Richland, Washington 99352, or to Mr. Roger
Dirkes, Pacific Northwest Laboratory, P.O. Box
999, Richland, Washington 99352.







Summary

The Hanford Site Environmental Report is prepared
annually to summarize environmental data and in-
formation, describe environmental management
performance, and demonstrate the status of com-
pliance with environmental 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 tech-
nical terminology.

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

e summarize the status in 1994 of compliance
with environmental regulations

o  describe the environmental programs at the
Hanford Site

e  discuss estimated radionuclide exposure to the
public from 1994 Hanford activities

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

s discuss activities to ensure quality.

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

The Hanford Site and its Mission

The Hanford Site in southcentral Washington State
is about 1,450 square kilometers (560 square miles)
of semiarid 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 ac-
tively used. This 6% is divided into operational
areas:

e 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 por-
tion 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 bérder of the
Hanford Site

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

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

The 600 Area is the designation for land between
the operational areas. Areas 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 gov-
ernment in 1943 and for many years was dedicated
primarily to the production of plutonium for nation-
al defense and the management of the resulting
wastes. With the shutdown of the production facili-
ties in the 1970s and 1980s, missions were diversi-
fied to include research and development in the
areas of energy, waste management, and environ-
mental restoration.

The DOE has ended the production of nuclear mate-
rials at the Hanford Site for weapons. The current
mission being implemented by the DOE, Richland
Operations Office, is now:

e  waste management/cleanup
¢ technology development
e  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 production activities) in the 200-East and
200-West Areas. Key waste management facilities
include the waste storage tanks, Plutonium Uranium
Extraction (PUREX) Plant, Plutonium Finishing
Plant, Central Waste Complex, Low-Level Burial
Grounds, B Plant, and 242-A Evaporator. In addi-
tion, irradiated nuclear fuel is stored in the 100-K
Area in fuel storage basins.
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Environmental restoration includes activities to de-
contaminate and decommission facilities and to
clean up or restore inactive waste sites. The Han-
ford surplus facilities program conducts surveil-
lance and maintenance of such facilities, and has
begun to clean up and dispose of more than 100 fa-
cilities.

Research and technology development activities are
intended to improve the techniques and reduce the
costs of waste management, environmental protec-
tion, and Site restoration.

Operations and activities on the Hanford Site are
managed by the Richland Operations Office through
four prime contractors and numerous subcontrac-
tors. Each contractor is responsible for the safe,
environmentally sound maintenance and manage-
ment of its facilities and operations, waste manage-
ment, and monitoring of operations and effluents for
environmental compliance.

The principal contractors include:

e  Westinghouse Hanford Company

e  Battelle Memorial Institute

e  Hanford Environmental Health Foundation
e  Bechtel Hanford Incorporated.

Non-DOE operations and activities include com-
mercial 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 US Ecology (near
the 200 Areas). Siemens Power Corporation oper-
ates a commercial nuclear fuel fabrication facility,
and Allied Technology Group Corporation operates
a low-level radioactive waste decontamination, su-
percompaction, and packaging disposal facility near
the southern boundary of the Hanford Site.

Compliance With Environmental
Regulations

The DOE Order 5400.1, “General Environmental
Protection Program,” describes the environmental
standards and regulations applicable at DOE facili-
ties. These environmental standards and regulations
fall into three categories: 1) DOE directives, 2) fed-
eral 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 regula-
tions and list environmental occurrences for 1994.

A key element in Hanford’s compliance program is
the Hanford Federal Facility Agreement and Con-
sent Order (Tri-Party Agreement). The Tri-Party
Agreement is an agreement among the U.S. Envi-
ronmental Protection Agency (EPA), Washington
State Department of Ecology (Ecology), and DOE
for achieving compliance with the remedial action
provisions of the Comprehensive Environmental
Response, Compensation, and Liability Act (CER-
CLA) (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 govern-
ment. The SARA broadened CERCLA and estab-
lished 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 re-
quires further evaluation to determine impact to the
environment.

The DOE is actively pursuing the remedial inves-
tigation/feasibility study process at some operable
units on the Hanford Site. The selection of the op-
erable units currently under investigation is a result
of Tri-Party Agreement negotiations. The Hanford
Site was in compliance with these CERCLA/SARA
requirements in 1994.

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
community and establishes emergency planning and
notification procedures to protect the public from a
release. Subtitle A of the law calls for creation of
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state emergency response commissions to guide
planning for chemical emergencies. State commis-
sions 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 require-
ments for periodic reporting on hazardous chemi-
cals stored and/or used near the community. The
1994 Hanford Tier Two Emergency and Hazardous
Chemical Inventory (DOE 1995a) was issued to the
State Emergency Response Commission, local
county emergency management committees, and
local fire departments. The report contained in-
formation on hazardous materials in storage across
the Hanford Site. The 1993 Hanford Toxic Chemi-
cal Release Inventory (DOE 1994b) was issued in
July 1994 to the EPA and the state. This report con-
tains information on releases to the environment of
chemicals that were in excess of mandated thresh-
olds. Accordingly, during 1994, the Hanford Site
was in compliance with the reporting and notifica-
tion requirements contained in this Act.

Resource Conservation and Recovery Act

The RCRA establishes regulatory standards for the
generation, 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 Amendments of 1984. Ecology
also implements the state’s regulations, which are
often more stringent. RCRA primarily covers on-
going waste management at active facilities.

At the Hanford Site, over 60 treatment, storage, and
disposal units have been identified that must be per-
mitted or closed in accordance with RCRA and
Washington State regulations. These units are re-
quired 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 under-
ground storage tank systems. These regulations
were added to RCRA by the Hazardous and Solid
Waste Amendments of 1984. The EPA has devel-
oped regulations implementing technical standards
for tank performance and management, including
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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 fa-
cilities.

Clean Air Act

The purpose of the Clean Air Act is to protect pub-
lic health and welfare by safeguarding air quality,
bringing polluted air into compliance, and protect-
ing clean air from degradation. In Washington
State, the provisions of the Act are implemented by
EPA, Ecology, Washington State Department of
Health, and local air authorities.

The Washington State Department of Health, Divi-
sion of Radiation Protection, Air Emissions and De-
fense Waste Section, has developed regulatory con-
trols for radioactive air emissions under Section 116
of the Clean Air Act. Washington State regulations
(Washington Administration Code [WAC] 246-247)
require registration of all radioactive air emission
point sources with the Washington State Depart-
ment of Health. All significant Hanford Site stacks
emitting radiation have been registered in accor-
dance with applicable regulations.

Revised Clean Air Act requirements for radioactive
air emissions were issued December 15, 1989, un-
der National Emission Standards for Hazardous Air
Pollutants, 40 Code of Federal Regulations 61

(40 CFR 61), Subpart H. Emissions from the Han-
ford Site are well within the new EPA offsite emis-
sions standard of 10 millirem/year (effective dose
equivalent [see Appendix B, “Glossary”’]). Hanford
Site sources are in the process of meeting the proce-
dural requirements for flow measurement, emis-
sions measurement, quality assurance, and sampling
documentation.

Pursuant to this program, EPA has developed regu-
lations 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 1994, 2,063
cubic meters (72,860 cubic feet) of asbestos were
removed.

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

Clean Water Act

The Clean Water Act applies to point discharges to
waters of the United States. At the Hanford Site,
the regulations are applied through a National Pol-
lutant Discharge Elimination System (NPDES) per-
mit governing effluent discharges to the Columbia
River. The permit (No. WA-000374-3) specifies
discharge points (called outfalls), effluent limita-
tions, and monitoring requirements. There were no
instances of noncompliance in 1994 for this permit.
NPDES permit No. WA-002591-7 was issued to the
300 Area Treated Effluent Disposal Facility that
became operational on December 31, 1994.

Safe Drinking Water Act

The National Primary Drinking Water Regulations
of the Safe Drinking Water Act apply to the drink-
ing water supplies at the Hanford Site. These regu-
lations are enforced by the Washington State De-
partment of Health. In 1994, all Hanford Site water
systems were in compliance with requirements and
agreements.

Toxic Substances Control Act

The application of Toxic Substances Control Act
requirements to the Hanford Site essentially in-
volves regulation of the chemicals called polychlo-
rinated biphenyls (PCBs). The Hanford Site is cur-
rently in compliance with regulations for nonradio-
active PCBs. All radioactive PCB wastes are being
stored pending development of treatment and dis-
posal 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
present unreasonable risks to human health or the
environment. 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 1994, 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 1994.

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 Sec-
tion 4.3, “Hanford Cultural Resources Laboratory.”
In 1994, Hanford Site operations complied with
these Acts.

National Environmental Policy Act

The National Environmental Policy Act (NEPA)
establishes environmental policy to prevent or elim-
inate damage to the environment and to enrich our
understanding of ecological systems and natural
resources. The NEPA requires that major federal
projects with significant impacts-be carefully re-
viewed and reported to the public in environmental
impact statements (EISs). Other NEPA documents
such as environmental assessments are also pre-
pared 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 1994 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
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Reading Room, Washington State University Tri-
Cities campus, Richland, Washington. There were
no emergency occurrences reported in 1994. There
were 33 unusual occurrence reports for 1994, There
were 16 off-normal environmental release-related
occurrence reports filed at the Hanford Site during
1994.

Environmental Programs

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

Wildlife inhabiting the Hanford Site is monitored to
determine the status and condition of the popula-
tions, and to assess effects of Hanford Site opera-
tions. Particular attention is paid to species that are
rare, threatened, or endangered nationally or state-
wide and those species that are of commercial, rec-
reational, or aesthetic importance statewide or local-
ly. These species include the bald eagle, chinook
salmon, Rocky Mountain elk, mule deer, Canada
goose, several species of hawk, and other bird spe-
cies. 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
established 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 to avoid sites
in cases where there is a possibility of altering any
properties that may be eligible for listing on the Na-
tional Register of Historic Places.

It appears that erosive processes and human activi-
ties are the most significant factors affecting most
sites and buildings. Wind erosion from off-road
vehicle use and vandalism plays a big part in the
deterioration of sites inside and outside the Site
boundary while alteration or demolition activities
cause impacts to buildings and/or structures.

The community-operated environmental surveil-
lance program was initiated in 1990 to increase the
public’s involvement in and awareness of Hanford’s
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surveillance program. Three surveillance stations
continued operation in 1994.

Environmental Monitoring
Information

Environmental monitoring of the Hanford Site con-
sists of 1) effluent monitoring and 2) environmental
surveillance including ground-water monitoring.
Effluent monitoring is performed as appropriate by
the operators at the facility or at the point of release
to the environment. Additional monitoring is con-
ducted in the environment near facilities that dis-
charge or have discharged effluents. Environmental
surveillance consists of sampling and analyzing en-
vironmental media on and off the Hanford Site to
detect and quantify potential contaminants, and to
assess their environmental and human health signif-
icance.

The overall objectives of the monitoring and sur-
veillance programs are to demonstrate compliance
with applicable federal, state, and local regulations;
confirm adherence to DOE environmental protec-
tion policies; and support environmental manage-
ment decisions.

The following sections discuss the doses calculated
from environmental data, and effluent monitoring
and environmental surveillance on or near the Han-
ford Site in 1994.

Potential Radiation Doses from 1994
Hanford Operations

In 1994, potential public doses resulting from expo-
sure to Hanford liquid and gaseous effluents were
evaluated to determine compliance with pertinent
regulations and limits. These doses were calculated
from reported effluent releases and environmental
surveillance data using Version 1.485 of the GENII
code (Napier et al. 1988a, 1988b, 1988c) and Han-
ford site-specific parameters. Specific information
on sample collection and analyses and the sample
results used in these calculations are briefly dis-
cussed in the following summary sections discus-
sing effluent monitoring and environmental surveil-
lance.

The potential dose to the hypothetical maximally
exposed individual (MEI) in 1994 from Hanford
operations was 0.06 'i(nrem (ﬁ x 107 mSv),
compared to 0.03 mrem (3 x 10~% mSv) calcu-
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lated for 1993. The potential dose to the local pop-
ulation of 380,000 persons from 1994 operations
was 0.6 person-rem (0.006 person-Sv), compared to
0.4 person-rem (0.004 person-Sv) reported for
1993. The 1994 average dose to the population was
0.002 mrem (2 x 107> mSv) per person. The
current DOE radiation limit for an individual mem-

ber 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
0.0g‘% of the DOE dose limit and 0.02% of the na-
tional average background dose from natural
sources. The average individual potentially re-
ceived 0.002% of the standard and 6 x 10~* of
the 300 mrem/yr received from typical natural
sources.

Special exposure scenarios not included in the
above dose estimates include the potential con-
sumption of game residing on the Hanford Site and
exposure to radiation at the publicly accessible loca-
tion 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 0.1% of the EPA
limit of 10 mrem/yr (40 CFR 61).

Effluent Monitoring

Effluent monitoring includes facility effluent moni-
toring (monitoring effluents at the point of release
to the environment) and near-facility environmental
monitoring (monitoring the environment near opet-
ating facilities).

Facility Effluent Monitoring

Liquid and gaseous effluents that may contain ra-
dioactive and hazardous constituents are continually
monitored at the Hanford Site. Facility operators
monitor effluents mainly through analyzing samples
collected near points of release into the environ-
ment. Effluent monitoring data are evaluated to
determine their degree of compliance with applica-
ble federal, state, and local regulations and permits.

Measuring devices are used to quantify most facility
effluent flows, with a smaller number of flows cal-
culated using process information. Liquid and gas-
eous effluents with a potential to contain radioactiv-
ity at prescribed threshold levels are monitored for
total alpha and total beta activity and, as warranted,

specific gamma-emitting radionuclides. Nonradio-
active hazardous constituents are also monitored, as
applicable.

Radioactive effluents from many facilities on the
Site are approaching levels practically indistin-
guishable 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. Consistent with
these conditions of diminishing releases, totals of
radionuclides in effluents released at the Site in
1994 are not significantly different from totals in
1993.

Near-Facility Environmental Monitoring

The near-facility environmental monitoring pro-
gram operated by Westinghouse Hanford Company
provides environmental monitoring to protect the
environment adjacent to facilities and ensure com-
pliance with local, state, and federal environmental
regulations.

Specifically, the near-facility environmental moni-
toring 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 be-
fore decontaminating or decommissioning. Exter-
nal radiation dose, ambient air particulates, soil,
surface water, sediment, and biota were sampled.
Parameters included, as appropriate, radionuclides,
radiation exposure, hazardous constituents, pH, and
water temperature.

The analytical results showed a large degree of vari-
ability; 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 ex-
pected, certain radionuclides 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
41 locations near facilities: 4 located in the 100-K
Area, 4 located in the 100-N Area, 31 in the




200/600 Areas, one located near the 300 Area
Treated Effluent Disposal Facility, 1 station collo-
cated with the Surface Environmental Surveillance
Project and the Washington State Department of
Health at the Wye Barricade. 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, ce-
sium-137, plutonium-239,240, strontium-90, and
uranium were consistently detectable in the 200
Areas; cobalt-60 was detectable in the 100-N Area.
Air concentrations for these radionuclides were ele-
vated near facilities when compared to the con-
centrations measured offsite by the Surface Envi-
ronmental Surveillance Project.

Monitoring of Surface-Water Disposal Units and
Springs. Sampling of surface-water disposal units
included water, sediment, and aquatic vegetation.
Samples taken at river shoreline springs included
water only. Radiological analysis of liquid samples
from surface-water disposal units included pluto-
nium-239,240, total alpha, total beta, tritium, and
gamma-emitting radionuclides. Radiological analy-
sis of sediment and aquatic vegetation included plu-
tonium-239,240, strontium-90, uranium, and gam-
ma-emitting radionuclides. Nonradiological analy-
sis performed included pH, temperature, and ni-
trates.

Radionuclide concentrations in surface-water dis-
posal units were below the applicable Derived Con-
centration Guides used as indexes of performance
and in most cases at or below the analytical detec-
tion 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 springs along the 100-N Area shore-
line are sampled to verify the reported radionuclide
releases to the Columbia River from past operations
of the N Reactor. By characterizing the radionu-
clide concentrations in the springs along the shore-
line, the results can be compared to the concentra-
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tions measured in the facility effluent monitoring
well.

In 1994, the concentrations detected in the springs
samples were highest in those springs nearest the
facility effluent monitoring well, although the
springs concentrations were considerably lower
than those measured in the well.

Radiological Surveys. There were approximately
2.756 hectares (6,364 acres) of outdoor posted sur-
face contamination and 981 hectares (2,423 acres)
of posted underground radioactive material sitewide
in 1994. These areas were typically associated with
cribs, burial grounds, tank farms, and covered
ponds, trenches, and ditches. The number of posted
surface contamination areas varied because of an
ongoing effort to clean, stabilize, and remediate
areas of known contamination while new areas of
contamination were being identified. New areas
may have been identified because of contamination
migration or the increased effort being made to in-
vestigate outdoor areas for radiological contamina-
tion. It was estimated that the external dose rate for
80% of the identified outdoor surface contamination
areas was less than 1 millirem/hour, although iso-
lated radioactive specks (less than 0.6 centimeters
or 0.25 inches) could be considerably higher. Con-
tamination levels of this type would not significant-
ly 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 bio-
logical transport problems were identified. Soil and
vegetation sample concentrations for some radionu-
clides were elevated near facilities when compared
to the concentrations measured offsite. The con-
centrations show a large degree of variance; in gen-
eral, 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-han-
dling, 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
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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 con-
tinued to decline in 1994, reflecting discontinued
discharges to the 1301-N Liquid Waste Disposal
Facility and the continuing decay of its radionuclide
inventory. Radiation measurements taken at the
1325-N Liquid Waste Disposal Facility in 1994 and
in the previous years were slightly elevated. Dis-
continued 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 con-
tained or received liquid effluent from N Reactor,
primarily the 1325-N Liquid Waste Disposal Facil-
ity and the 1301-N Liquid Waste Disposal Facility.
Dose rates for 1994 for these two facilities de-
creased approximately 5% compared to 1993.

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 1994
in the 200/600 Areas was 160 mrem/year, which
was a decrease of 6% when compared to 1993,

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 1994 in the 300 Area was 170 mrem/year,
which was a 15% decrease of the average dose rate
of 200 mrem/year measured in 1993.

The highest dose rates measured in the 400 Area
were near the main gate of the Fuels and Materials
Examination Facility. The average annual dose rate
for 1994 in the 400 Area was 110 mrem/year, an
increase of 12% of the average annual dose rate of
98 mrem/year in 1993.

Environmental Surveillance

Environmental surveillance at the Hanford Site in-
cludes sampling environmental media on and off
the Site for potential chemical and radiological con-
taminants originating from Site operations. The
media sampled included air, surface water, soil and
vegetation, fish and wildlife, food and farm prod-
ucts, external radiation levels, and ground water.

Air Surveillance

Atmospheric releases of radioactive and nonradio-
active materials from the Hanford Site to the sur-
rounding 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 communi-
ties, and at 3 community-operated environmental
surveillance stations that were managed and oper-
ated by local school teachers. Particulates were fil-
tered from the air at all locations and analyzed for
radionuclides. Air was sampled and analyzed for
selected gaseous radionuclides at key locations.
Several 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 po-
tential influence of emissions from Site activities on
local radionuclide concentrations was evaluated by
comparing differences between concentrations mea-
sured at distant locations within the region and con-
centrations measured at the Site perimeter.

For 1994, no differences were observed between the
annual average total beta air concentrations mea-
sured at the Site perimeter and distant community
locations. Air concentrations of total alpha are
slightly elevated at the Site perimeter and nearby
communities were within the range of historical val-
ues. 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 1994 were similar to val-
ues reported for previous years and did not show the
highly elevated and variable results reported for
1991 and 1992. The tritium samples collected from
January to May 1992 may have been contaminated
during the analytical process because most locations
including the distant communities reported unusual-
ly high concentrations. Tritium concentrations for
1994 were elevated for two individual samples but
consistently elevated concentrations were not seen
at any location, and there was little difference be-
tween concentrations at the distant locations and
those at the Site perimeter.

Air concentrations of plutonium-238, 239,240, and
strontium-90 for samples collected both onsite and
offsite were below detection limits. Average ura-
nium concentrations in airborne particulate matter
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were similar at the Site perimeter and distant loca-
tions. ITodine-129 concentrations were statistically
elevated at the Site perimeter relative to the distant
locations indicating a measurable Hanford source;
however, the average concentration at the Site pe-
rimeter was only 0.000002% of the Derived Con-
centration Guide of 70 picocuries/cubic meter. The
Derived Concentration Guide is the air concentra-
tion 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
locations for volatile organic compounds. All mea-
sured air concentrations of these organic com-
pounds were well below applicable occupational
maximum allowable concentration standards for air
contaminants for these compounds. No ambient air
standards are currently available.

Surface-Water Surveillance

The Columbia River was one of the primary envi-
ronmental exposure pathways to the public during
1994 as a result of operations at the Hanford Site.
Radiological and chemical contaminants entered the
river along the Hanford Reach primarily through the
seepage of contaminated ground water. Water sam-
ples were collected from the river at various loca-
tions throughout the year to determine compliance
with applicable standards.

Although radionuclides associated with Hanford
operations continued to be routinely identified in
Columbia River water during the year, concentra-
tions remained extremely low at all locations and
were well below applicable standards. The con-
centrations of tritium were significantly higher (5%
significance level) at the Richland Pumphouse
(downstream from the Site) than at Priest Rapids
Dam (upstream from the Site), indicating a con-
tribution along the Hanford Reach. For chemical
water quality constituents measured in Columbia
River water during 1994, metals and anions were
generally similar upstream and downstream and in
compliance with applicable primary drinking water
standards. Volatile organic compounds were gener-
ally less than analytical detection levels.

During 1994, samples were collected from seven
Columbia River shoreline springs, contaminated as
a result of past waste disposal practices at the Han-
ford Site. Contaminant concentrations in the

Summary

springs were similar to those found in the ground
water. All radionuclide concentrations measured in
riverbank springs in 1994 were less than applicable
DOE Derived Concentration Guides. However,
strontium-90 in the 100-D and 100-H Areas, tritium
in the 100-N Area and along the old Hanford Town-
site, and total alpha in the 300 Area exceeded Wash-
ington State and federal Drinking Water Standards.
Total uranium exceeded the Site-specific proposed
EPA Drinking Water Standard in the 300 Area.
Chromium and nitrate in the 100-D Area spring
were the only nonradiological contaminants mea-
sured in riverbank springs in 1994 that exceeded
Drinking Water Standards.

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 1994. As in the past, radio-
nuclide concentrations in sediments behind McNary
Dam were generally higher than those observed in
sediments collected from behind Priest Rapids Dam
and along the Site.

Three onsite ponds were sampled to determine ra-
dionuclide concentrations. These ponds are accessi-
ble 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 1994 were

similar to those observed during past years. With
the exception of uranium-234 and -238 in the July
sample of West Lake, radionuclide concentrations in
the onsite pond water were below applicable DOE
Derived Concentration Guides.

Offsite water, used for irrigation and/or drinking
water, was sampled in 1994 to determine radionu-
clide concentrations in water used by the nearby
public. Elevated total alpha and total beta con-
centrations, attributed to naturally occurring ura-
nium, were observed at some locations. All radio-
nuclide concentrations measured in offsite water
supplies and irrigation water were below applicable
DOE Derived Concentration Guides and applicable
Drinking Water Standards. The proposed EPA
Drinking Water Standard for total uranium, howev-
er, was exceeded at Alexander Farm. Radionuclide
concentrations in offsite irrigation water were simi-
lar to those observed in the Columbia River.
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Soil and Vegetation Surveillance

In 1994, a total of 20 surface soil samples were col-
lected on and off the Hanford Site; 15 from onsite
locations, 4 from near the Hanford Site perimeter,
and one from a distant location. Radionuclides, po-
tentially from the Hanford Site, consistently de-
tected in soil samples were cesium-137, pluto-
nium-239,240, strontium-90, and uranium-238.

An evaluation of potential Hanford impacts was
made by comparing onsite and offsite results. No
statistical differences in analytical results were iden-
tified.

In 1994, four onsite, one distant, and four perimeter
locations were sampled for perennial vegetation.
Vegetation results were compared using the same
rationale as soil sampling. Radionuclides, potential-
ly from the Hanford Site, consistently detected in
vegetation samples were strontium-90, ura-
nium-238, and plutonium-239,240. Cesium-137
was also detected in four of the nine samples. A
statistical difference was noted between Ce-
sium-137 concentrations at onsite and perimeter
locations and offsite and onsite locations. A differ-
ence was also seen in uranium-238 concentrations
in samples collected on and off the Site. In a spe-
cial study of Columbia River milfoil, a nuisance
aquatic plant, slightly elevated concentrations of
uranium-238 were found in plants growing near the
300 Area.

No offsite accumulation of radionuclides of Han-
ford origin was identifiable from the soil and ve-
getation samples collected and analyzed in 1993.

Fish and Wildlife Surveillance

The Hanford Site contains large tracts of undevel-
oped land that serve as refuges for many species of
wildlife. The Columbia River, which borders the
Site, also provides habitat for wildlife and fish that
are of economic and recreational importance to the
area. Terrestrial wildlife 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 pos-
sible exposure to the Site surface contamination.
Similarly, Columbia River fish are monitored to
detect any radioactivity 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 radioactiv-
ity greater than background levels. Background
samples collected for a number of species over the
past 4 years are summarized 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 con-
centrations in the muscle of deer collected in 1992
from a background location in Stevens County,
north of Spokane, than has been observed in Han-
ford Site populations of mule deer. The levels of
cesium-137 in the deer from Stevens County were
attributed to past atmospheric fallout from weapons
testing. Collectively, the observations of radioactiv-
ity in Hanford fish and wildlife indicate accumula-
tion of small amounts of specific radionuclides orig-
inating 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 Han-
ford Site game. The resulting doses were much less
than applicable guidelines developed to protect the
public.

Food and Farm Product Surveillance

The Hanford Site is situated in a large agricultural
area that produces a wide variety of food products
and alfalfa. Milk, eggs, poultry, beef, vegetables,
fruit, wheat, alfalfa, and wine were collected from
areas generally downwind from the Site and upwind
and distant locations. The principal downwind
locations include Wahluke, Sagemoor, and River-
view. Alfalfa and farm products were analyzed for
cesium-137, cobalt-60, iodine-129, plutonium-238,
plutonium-239,240, strontium-90, technetium-99,
tritium, and uranium-234, -235, -238.

Most of the farm products sampled did not contain
measurable concentrations of radionuclides. Tri-
tium was measured at levels very close to the detec-
tion level, and there was no apparent upwind or
downwind effect noted. Iodine-129 was found at
slightly elevated levels in downwind milk samples,
but the levels were very low and have been decreas-
ing over the past 6 years.
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External Radiation Surveillance

In 1994, radiological dose rates were measured at a
number of locations on and off the Hanford Site
using thermoluminescent dosimeters (TLDs). Con-
tributors to the radiological doses measured in-
cluded natural (uranium, thorium and their progeny
in soil and other primordial radionuclides) and arti-
ficial sources. Onsite dose rates were unchanged
while offsite dose rates increased slightly compared
to 1993.

The average background radiological dose rate, cal-
culated from TLDs at Yakima and Sunnyside (both
locations are distant and upwind relative to Han-
ford), was 96 + 8 mrem/year as compared to the
average downwind perimeter dose rate of 110 + 9
mrem/year. These represent an approximate 8%
decrease in the background and a 9% increase in the
perimeter locations when compared to 1993 mea-
surements. Dose rates at the Columbia River shore-
line near the 100-N Area were approximately two
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
higher than the average background dose rate.

Ground-Water Protection and Monitoring

Radiological and chemical constituents in ground
water were monitored during 1994 throughout the
Hanford Site in support of the overall objectives
described in Section 5.0. Monitoring activities were
conducted to identify and quantify existing, emerg-
ing, or potential ground-water quality problems;
assess the potential for contaminants to migrate off
the Hanford Site; and prepare an integrated assess-
ment of the condition of ground water on the Site.
To comply with RCRA, additional monitoring was
conducted to assess the impact that specific facili-
ties have had on ground-water quality. During
1994, approximately 800 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 Concentra-
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tion Guides (Table C.6, Appendix C). Ground wa-
ter 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 Sec-
tion 5.8. In addition, water supply wells for the city
of Richland are located adjacent to the southern
boundary of the Hanford Site.

Radiological monitoring results indicated that ce-
sium-137, cobalt-60, iodine-129, strontium-90,
technetium-99, total alpha, total beta, tritium, ura-
nium, and plutonium concentrations were detected
in levels greater than the Drinking Water Standard
in one or more wells onsite. Concentrations of tri-
tium greater than the Derived Concentration Guide
were detected in the 200 Areas. Concentrations of
strontium-90 greater than the Derived Concentra-
tion Guide were detected in the 100-N Area and
200-East Area. Concentrations of uranium greater
than the Derived Concentration Guide were de-
tected in the 200-West Area. Plutonium concentra-
tions greater than the Derived Concentration Guide
were detected in the 200-East Area.

Extensive tritium 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 tritium concentrations 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 tritium at levels above the
Drinking Water Standard also discharges to the Co-
lumbia River in the 100-N Area and immediate vi-
cinity. A small but high concentration tritium
plume near the 100-K East Reactor also may dis-
charge 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.
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Concentrations of strontium-90 at levels greater
than the Derived Concentration Guide were mea-
sured in the 100-N Area. This plume discharges to
the Columbia River. A localized area in the
200-East Area also contains ground water with
strontium-90 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 strontium-90 at lev-
els greater than the Drinking Water Standard.

Technetium-99 at concentrations greater than the
Drinking Water Standard was found in the north-
eastern 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.

Iodine-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 iodine-129 and tritium share com-
mon sources; however, there is no indication that
iodine-129 is present at concentrations greater than
the Drinking Water Standard in the ground water
currently discharging to the Columbia River. lo-
dine-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 iodine-129
extending into the 600 Area. There is a less exten-
sive iodine-129 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 re-
stricted 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 dis-
charging to the Columbia River from the 100-H and
300 Areas. One well in the 200-West Area had con-
centrations greater than the Derived Concentration
Guide.

Plutonium was only detected in ground-water sam-
ples 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 pro-
grams.

Nitrate concentrations exceeded the Drinking Water
Standard at locations in all 100 Areas with the ex-
ception of the 100-B Area. Those ground-water
plumes discharge 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.

Fluoride was measured at levels greater than the
primary Drinking Water Standard in the 200-West
Area.

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

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 chloroform 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 Wa-
ter Standard in the 100-K and 200-West Areas.
Trichloroethylene in the 300 Area was also mea-
sured at levels greater than the Drinking Water
Standard.

Samples from one monitoring well in the deeper
confined aquifer in the 100-B Area contained no
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strontium-90 at levels greater than the Drinking Wa-
ter Standard. A few wells near source areas exhib-
ited impacts of past site disposal practices.

A comprehensive review of all ground-water moni-
toring work on the Site is published annually. Be-
fore 1989, these reports contained complete listings
of all radiological and chemical data collected dur-
ing the reporting periods. Currently, complete list-
ings for ground-water data can be found in a com-
panion volume to this annual report and in data list-
ings 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/ Ameri-

For more information about

The Community-Operated Environmental Surveillance Program

Environmental Monitoring:

Facility Effluent Monitoring, including
Airborne Emissions
- Radioactive and Nonradioactive
Liquid Effluents
- Radioactive Liquid Effluents
- Nonradioactive Hazardous Materials in Liquid Effluents
Chemical Releases
Near-Facility Environmental Monitoring, including results of
- Air Monitoring
- Surface-Water Disposal Units and Seep Monitoring
- Radiological Surveys
- Soil and Vegetation Sampling from Operational Areas
- External Radiation
- Investigative Sampling
Wildlife Resource Monitoring Results
Environmental Occurrences

Unusual Occurrences
Off-Normal Occurrences
CERCLA -- Reportable Releases

Summary

can Society of Mechanical Engineers NQA-1 QA
program document and DOE Orders. Quality assur-
ance plans are maintained for all activities, and con-
formance is verified through auditors. Quality con-
trol methods include but are not limited to replicate
sampling and analysis, analysis of field blanks and
blind reference standards, participation in interlabo-
ratory cross-check studies, and splitting samples
with other laboratories. Sample collection and lab-
oratory analyses are conducted using documented
and approved procedures. When sample results are
received, they are screened for anomalous values by
comparing them to recent results and historical data.
Analytical laboratory performance on the submitted
double-blind samples, the EPA Laboratory Inter-
comparison Studies Program, and the national DOE
Quality Assessment Program indicated that labora-
tory performance was adequate overall; was excel-
lent in some areas; and needed improvement in oth-
ers.

See Section
44
3.1

32

4.2
24
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For more information about (contd)

Environmental Surveillance

Air Sampling/Radiological and Nonradiological Results
External Radiation Surveillance

- External Radiation Measurements/Results

- Radiation Survey Results

Fish and Wildlife Surveillance/Sampling Results

Food and Farm Product Surveillance/Sampling Results
Soil and Vegetation Surveillance/Sampling Results
Surface-Water Surveillance

- Columbia River Water/Radiological and Nonradiological Results
- Columbia River Sediment/Sampling Results
- Riverbank Springs Sampling Results
- Onsite Ponds Sampling Results
- Offsite Water Sampling Results
Ground-Water Protection and Monitoring Program Results
Plutonium Uranium Extraction and Uranium-Tri Oxide Plants
Plutonium Finishing Plant
Pollution Prevention Program
Potential Radiation Doses from 1994 Hanford Operations
Quality Assurance

Environmental Surveillance
Effluent Moritoring

Site Restoration
Waste Management and Chemical Inventories
Waste Receiving and Processing Facility

Waste Tank Safety Issues and Status

See Section

50-51

52
5.7

55
54
5.6
53

5.8
2.3
2.3
2.3
6.0
7.0

1.3
33
23
2.3
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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, “Glos-
sary.” A public information summary pamphlet is
available by following the directions in the “Pref-

k&

ace.

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 num-
ber requires moving the decimal point either left or
right from the number. If the value given is

2.0 x 103, 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 1077,
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
corresponding symbols (metric and nonmetric)
found throughout this report. A conversion table is
given at the end of this section.

Table H.1 Names and Symbols for Units of Measure

Symbol Name Symbol Name
Temperature: Length:
°C degrees Centigrade cm centimeter (1 x 102 m)
°F degrees Fahrenheit ft foot
Time: in, inch
d day km kilometer (1 x 103 m)
h hour m meter
min minute mi mile
S second mm millimeter (1 x 103 m)
yr year um micrometer (1 x 106 m)
Rate: Area:
cfs cubic feet per second ha hectare (1 x 104 m?)
gpm gallons per minute km? square kilometer
mph miles per hour mi? square mile
Volume: ft2 square foot
cm3 cubic centimeter Mass:
ft3 cubic foot g gram
gal gallon kg kilogram (1 x 103 g)
L liter mg milligram (1 x 103 g)
m3 cubic meter ug microgram (1 x 106 g)
mL milliliter (1 x 103 L) ng nanogram (1 x 109 g)
ppb parts per billion b pound
ppm parts per million wt% weight percent

yd3 cubic yard
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Radioactivity Units

Much of this report deals with levels of radioactiv-
ity 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 billion disintegrations per
second or is a quantity of any radionuclide that de-
cays at the rate of 37 billion disintegrations per se-
cond. Disintegrations generally produce sponta-
neous emissions of alpha or beta particles, gamma
radiation, or combinations of these. In some
instances in this report, radiation values are ex-
pressed 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 report-
ing radioactivity and radiation dose in the United
States. The basic unit for discussing radioactivity,
the curie, can be converted to the equivalent SI 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.

Table H.2 Names and Symbols for Units of

Radioactivity
Symbol Name
Ci curie
cpm counts per minute
mCi millicurie (1 x 10-3 Ci)
uCi microcurie (1 x 10-6 Ci)
nCi nanocurie (1 x 10 Ci)
pCi picocurie (1 x 10°12 Ci)
aCi attocurie (1 x 10-13 Ci)

Bq becquerel

Radiation Dose Units

The amount of radiation received by a living organ-
ism is expressed in terms of radiation dose. Radi-
ation dose in this report is usually written in terms
of effective dose equivalent and reported numerical-
ly in units of rem or in the SI unit, sievert (Sv)
(Table H.3). Rem (sievert) is a term that relates ion-
izing radiation and biological effect or risk. A dose
of 1 millirem has a biological effect similar to the
dose received from about a 1-day’s exposure to nat-
ural background radiation (see “Hanford Public
Radiation 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 millirem, to the SI equivalent, the milli-
sievert, multiply millirem by 0.01.

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

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

Symbol Name

mrad millirad (1 x 103 rad)
mrem millirem (1 x 10-3 rem)

Sv sievert

mSv millisievert (1 x 10 Sv)
uSv microsievert (1 x 100 Sv)
R roentgen

mR milliroentgen (1 x 103 R)
uR microroentgen (1 x 10° R)
Gy gray
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Table H.4 Radionuclide Nomenclature®

Helpful Information

Symbol Radionuclide Half-Life Symbol Radionuclide Half-Life
3H tritium 12.3 yr 144ce cerium-144 284 d

"Be beryllium-7 53.4d 147pm promethium-147 2.6 yr

l4c carbon-14 5730 yr 152Ey europium-152 133 yr
22Na sodium-22 2.6 yr 154En europium-154 8.8 yr

40K potassium-40 1.3x 108 yr 155Ey europium-155 5yr

4Ar argon-41 1.8h 2081 thallium-208 3.1 min
SlCr chromium-51 2174 212Bj bismuth-212 61 min
54Mn manganese-54 3124 212py lead-212 10.6 h

57Co cobalt-57 270.9d 212pg polonium-212 03x100s
60Co cobalt-60 53 yr 216pg polonium-216 0.155s

63Ni nickel-63 96 yr 220Rp radon-220 56s

657n zinc-65 2439 d 222Rn radon-222 3.8d

85Kr krypton-85 10.7 yr 226Ra radium-226 1600 yr
898r strontium-89 50.5d 228Ra radium-228 5.8 yr

908t strontium-90 29.1 yr 232Th thorium-232 1.4x 1010 yr
95Nb niobium-95 35d U or uranium(® uranium total -

957r zirconium-95 64 d 24y uranium-234 24x103yr
99Mo molybdenum-99 66 h 235y uranium-235 7x 108 yr
99T technetium-99 2.1x 103 yr 236y uranium-236 T 23x107yr
103Ru ruthenium-103 39.3d 238y uranium-238 45x 10%yr
106Ry ruthenium-106 368 d 238py plutonium-238 87.7 yr
1258b antimony-125 2.8 yr 239Np neptunium-239 24d

1291 iodine-129 1.6 x 107 yr 239py plutonium-239 2.4 x 10% yr
1311 iodine-131 8d 240py plutonium-240 6.5x 103 yr
133Ba barium-133 10.7 yr 241py plutonium-241 14.4 yr
134Cs cesium-134 2.1yr 241Am americium-241 432 yr
137¢s cesium-137 30 yr

(a) From Shleien 1992.

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

Understanding the Data Tables

Measuring any physical quantity (for example, tem-
perature, distance, time, or radioactivity) has some
degree of inherent uncertainty. This uncertainty
results from the combination of all possible inaccu-
racies in the measurement process, including such
factors as the reading of the result, the calibration of
the measurement device, numerical rounding errors,
and the random nature of radioactivity. In this
report, individual radioactivity measurements are
accompanied by a plus or minus () value (some-
times expressed as a percentage of the related con-
centration value), which is an uncertainty term
known as either the two-sigma counting error or the
total propagated analytical uncertainty (see Sections
5.4 and 5.6). Total propagated analytical uncertain-
ty includes counting uncertainty and analytical un-
certainty. Because measuring a radionuclide re-

quires a process of counting random radioactive
emissions from a sample, the counting uncertainty
gives information on what the measurement might
be if the same sample were counted again under
identical conditions. The counting uncertainty im-
plies that approximately 95% of the time, a recount
of the same sample would give a value somewhere
between the reported value minus the counting un-
certainty and the reported value plus the counting
uncertainty. Values in the tables that are less than
the counting uncertainty indicate that the reported
result might have come from a sample with no ra-
dioactivity. Such values are considered as below
detection. Also note that each radioactive measure-
ment must have the random background radioactiv-
ity of the measuring instrument subtracted; there-
fore, negative results are possible, especially when
the sample has very little radioactivity.
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Just as individual values are accompanied by count-
ing uncertainties, mean values are accompanied by
two times the standard error of the calculated mean
(2 standard error of the mean). In this report,

2 standard error of the mean is sometimes expressed
as a percentage of the mean concentration value. If
the data fluctuate randomly, then the 2 standard er-
ror of the mean is a measure of the uncertainty in
the estimated mean of the data from this random-
ness. If trends or periodic (for example, seasonal)
fluctuations are present, then the 2 standard error of
the mean 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 compar-
ing numbers collected at several locations or at one
location over time. Graphs make it easier to visual-
ize 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 consider-
ation should be given to the scale (linear or logarith-
mic) concentration units, and the type of uncertainty
used.

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

The mean or median 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 hori-
zontal line, indicate the amount of uncertainty

( £ 2 standard error of the mean) in the reported
result. The error bars in this report represent a 95%
chance that the mean is between the upper and low-
er ends of the error bar, and a 5% chance that the

Concentration

Concentration

.

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 statisti-
cally employing all of the information used to gen-
erate 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

3,500

January February

$9402063.41
Figure H.1 Data Plotted Using a Linear Scale

3,500

1,000

100

January February

$9402063.42
Figure H.2 Data Plotted Using a Logarithmic Scale

@ Assuming the Normal statistical distribution of the data.
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Concentration

1 2 3
$9203058.32

Figure H.3 Data With Error Bars Plotted Using a
Linear Scale

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.

Helpful Information

Median, maximum, and minimum values are illus-
trated when small numbers of soil and vegetation
samples are 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 =), this in-
dicates that the actual value is less-than-or-equal-to
or greater-than-or-equal-to the number given, re-
spectively.

More comprehensive readings on radiation and radi-
ation dose can be found in most public libraries and
in many local book stores.
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Nomenclature Conversion Table

Multiply By To Obtain Multiply By To Obtain
in. 2.54 cm cm 0.394 in.
ft 0.305 m m 3.28 ft
mi 1.61 km km 0.621 mi
b 0.454 kg kg 2.205 Ib
gal 3.785 L L 0.264 -gal
fi2 0.093 m? m? 10.76 ft2
acres 0.405 ha ha 247 acres
mi? 2.59 km? km? 0.386 mi?
f3 0.028 m3 m? 35.7 ft3
nCi 0.001 pCi pCi 1,000 nCi
pCi/L 109 uCi/mL uCi/mL 109 pCi/L
pCi/m3 10-12 Ci/m3 Ci/m3 1012 pCi/m3
pCi/m? 10°15 mCi/cm3 mCi/cm3 1015 pCi/m3
mCi/km? 1.0 nCi/m? nCi/m? 1.0 mCi/km?
becquerel 27x 1011 curie curie 3.7x 1010 becquerel
gray 100 rad rad 0.01 gray
sievert 100 rem rem 0.01 sievert
ppb 0.001 ppm ppm 1,000 ppb
°F (°F-32) = 9/5 °C °C (°Cx9/5) +32 °F
g .035 0z oz 28.349 g
Element and Chemical Nomenclature
Symbol Constituent Symbol Constituent
Ag silver K potassium
Al aluminum LiF lithium fluoride
As arsenic Mg magnesium
B boron Mn manganese
Ba barium Mo molybdenum
Be beryllium NH3 ammonia
Br bromine NH4* ammonium
C carbon N nitrogen
Ca calcium Na sodium
CaF, calcium fluoride Ni nickel
CCly carbon tetrachloride NOy- nitrate
Cd cadmium NOj5- nitrate
CHCI; trichloromethane Pb lead
cr chloride PO43 phosphate
CN- B cyanide P phosphorus
Crto chromium (species) Sb antimony
Cr chromium (total) Se selenium
CO52 carbonate Si silicon
Co cobalt Sr strontium
Cu copper S0472 sulfate
Dy dysprosium Ti titanium
F fluoride Tl thallium
Fe iron v vanadium
HCO;3" bicarbonate - Zn zinc
Hg - mercury ’
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Acronyms and Abbreviations

AALG
ambient air level goals

ALARA
as low as reasonably achievable

ALE
Arid Lands Ecology (Reserve)

ASME
American Society of Mechanical Engineers

ASTM
American Society for Testing and Materials

BHI
Bechtel Hanford Inc.

CERCLA
Comprehensive Environmental Response,
Compensation, and Liability Act

CFR
Code of Federal Regulations

COE
U.S. Army Corps of Engineers

DCG
Derived Concentration Guide

DDT
dichlorodiphenyltrichloroethane

DHHS
U.S. Department of Health and Human Services

DOE
U.S. Department of Energy

DOH ‘
Washington State Department of Health

DWS
Drinking Water Standard

Ecology
Washington State Department of Ecalogy

EIS
environmental impact statement

EMSL
Environmental and Molecular Science Laboratory

Helpful Information

EPA
U.S. Environmental Protection Agency

ERC
environmental restoration contractor

ETF
Effluent Treatment Facility

FFTF
Fast Flux Test Facility

FR
Federal Register

HCRL
Hanford Cultural Resources Laboratory

HPS
Health Physics Society

ICP
inductively coupled plasma (method)

ICRP
International Commission on Radiological
Protection

IT
International Technology Corporation

LEPS
low-energy photon

LIGO
Laser Interferometer Gravitational-Wave
Observatory

LLNL
Lawrence Livermore National Laboratory

MDC
minimum detectable concentration

MEI
maximally exposed individual

MEPAS
Multimedia Environmental Pollutant Assessment
System

NCRP
National Council on Radiation Protection and
Measurements .

xli
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NEPA
National Environmental Policy Act

NESHAP

National Emission Standards for Hazardous Air

Pollutants

NIST

National Institute of Standards and Technology

NPDES

National Pollutant Discharge Elimination System

NRC
U.S. Nuclear Regulatory Commission

NS
no standard or no sample

NTU
nephelometric turbidity unit

PAH
polyclyclic aromatic hydrocarbons

PCB
polychlorinated biphenyl

PFP
Plutonium Finishing Plant

PNL
Pacific Northwest Laboratory

PSD
prevention of significant deterioration

PUREX
Plutonium Uranium Extraction (Plant)

QA

quality assurance

QC

quality control

RCRA
Resource Conservation and Recovery Act

RCW
Revised Code of Washington

REDOX
Reduction-Oxidation (Plant)

SAIC
Science Application International Corporation

SALDS
State-Approved Land Disposal Structure

SARA
Superfund Amendments and Reauthorization Act

SE
standard error

SI ‘
International System of Units

TBP
tributyl phosphate

TCE
trichloroethylene

TLD
thermoluminescent dosimeter

TOC
total organic carbon

TSCA
Toxic Substance Control Act

UNSCEAR
United Nations Science Committee on the Effects
of Atomic Radiation

USDHEW
U.S. Department of Health, Education, and Welfare

USGS
U.S. Geological Survey

UST
Underground Storage Tank

WAC
Washington Administrative Code

WHC
Westinghouse Hanford Company

WSDA
Washington State Department of Agriculture

WTSP
Waste Tank Safety Program
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1.0 Introduction

The Hanford Site environmental report is produced
through the joint efforts of the principal Site con-
tractors (Pacific Northwest Laboratory [PNL], Wes-
tinghouse Hanford Company [WHC], Bechtel Han-
ford Inc. [BHI]) and other organizations and agen-
cies involved in environmental and compliance
work on the Site. This report, published annually
since 1958, includes information and summary data
that 1) characterize environmental management per-
formance at the Hanford Site; 2) demonstrate the
status of the Site’s compliance with applicable fed-
eral, state, and local environmental laws and regula-
tions; and 3) highlight significant environmental
monitoring and surveillance programs.

Specifically, the report provides a short introduction
to the Hanford Site, discusses the current Site mis-
sion, and briefly discusses the Site’s various waste
management, effluent monitoring, environmental
surveillance, and environmental compliance

programs. Included are summary data and program
descriptions for the sitewide Ground-Water Moni-
toring Program, the Near-Facility Environmental
Monitoring Program, the Surface Environmental
Surveillance Program, wildlife studies, climate and
meteorological monitoring, as well as information
about other programs. Also included are sections
discussing environmental occurrences, current is-
sues and actions, environmental cleanup activities,
compliance issues, descriptions of major operations
and activities, and an introduction to the Hanford
Site. Readers interested in more detail than the
summary information provided in this report should
consult the technical documents cited in the report
text. Descriptions of specific analytical and sam-
pling methods used in the monitoring programs are
contained in the Hanford Site Environmental
Monitoring Plan (DOE 1994c¢).







1.1 Site Mission

R. L. Dirkes and D. G. Black

The Hanford Site was acquired by the federal gov-
ernment in 1943. For more than 25 years, Hanford
Site facilities were dedicated primarily to the pro-
duction of plutonium for national defense and man-
agement of the resulting wastes. In more recent
years, programs at the Hanford Site have been div-
ersified to include research and development for
renewable energy technologies, waste disposal
technologies, and cleanup of contamination from
past practices.

The U.S. Department of Energy (DOE) has estab-
lished a new mission for Hanford including:

e  Management of Stored Wastes and the han-
dling, storage, and disposal of radioactive,
hazardous, mixed, or sanitary wastes from
current operations

e  Environmental Restoration of approximately
1,100 inactive radioactive, hazardous, and

mixed waste disposal sites and about 100
surplus facilities

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

¢  Development of New Technologies for envi-
ronmental restoration and waste management,
including site characterization and assessment
methods; waste minimization, treatment, and
remediation technology.

The DOE has set a goal of cleaning up Hanford’s
waste sites and bringing its facilities into com-
pliance with local, state, and federal environmental
laws. In addition to supporting the environmental
management mission, DOE is also supporting other
special initiatives in accomplishing its national
objective.
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1.2 Introduction to the Hanford Site

C. E. Cushing

The Hanford Site lies within the semiarid Pasco

- Basin of the Columbia Plateau in southeastern

Washington State (Figure 1.2.1). The Site occu-
pies an area of about 1,450 km? (approximately
560 km?) north of the confluence of the Yakima
river with the Columbia River. This land, with re-
stricted public access, provides a buffer for the
smaller areas historically used for production of
nuclear materials, waste storage, and waste dispos-
al; about 6% of the land area has been disturbed
and is actively used. The Columbia River flows
eastward through the northern part of the Hanford
Site and then turns south, forming part of the east-
ern boundary. The Yakima River runs along part
of the southern boundary and joins the Columbia
River downstream from the city of Richland. Ad-
joining lands to the west, north, and east are princi-
pally range and agricultural lands in Benton, Grant,
and Franklin counties. The cities of Richland,
Kennewick, and Pasco (Tri-Cities) constitute the
nearest population center and are located southeast
of the Hanford Site.

Population estimates for 1994 by the Forecasting
Division of the Office of Financial Management of
the state of Washington place the totals for Benton,
Franklin, and Grant counties at 127,000, 42,900,
and 62,200, respectively. The 1994 estimates for
the Tri-Cities populations are Richland, 35,430;
Kennewick, 46,960; and Pasco, 22,170. The esti-
mated populations of Benton City, Prosser, and
West Richland totaled 11,985 in 1994. Estimates
of the percent of the population exceeding 65 years
of age are 9.72, 9.48, and 13.08 in Benton, Frank-
lin, and Grant counties, respectively, in 1994. The
census for 1990 (U.S. Bureau of the Census) re-
vealed that the population of Benton and Franklin
counties is young, with 56% of the total population
under the age of 35, compared with 54% of the to-
tal state population. An examination of age groups
in 5-year increments reveals that the largest age
group in Benton and Franklin counties ranges from
5 to 9 years old, representing 9.3% of the total bi-
county population; the largest age group in the

state ranges from 30 to 34 years, which represents

- about 9% of the total state population.

The entire Hanford Site was designated a National
Environmental Research Park (one of four nation-
ally) by the former Energy Research and Develop-
ment Administration, a precursor to DOE.

The major operational areas on the Site include the
following:

. The 100 Areas, on the south shore of the Co-
lumbia River, are the sites of eight retired plu-
tonium production reactors and the N Reactor,
which has been permanently shut down since
1991. The 100 Areas occupy about 11 km?
(4 mi?).

e  The 200-West and 200-East Areas are located
on a plateau and are about 8 and 11 km (5 and
7 mi), respectively, south of the Columbia
River. These areas historically have been ded-
icated to fuel reprocessing and waste manage-
ment and disposal activities. The 200 Areas
cover about 16 km? (6 mi?).

e  The 300 Area, located just north of the city of
Richland, is the site of nuclear and non-
nuclear research and development. This area
covers 1.5 km? (0.6 mi?).

e  The 400 Area is about 8 km (5 mi) northwest
of the 300 Area and is the site of the Fast Flux
Test Facility (FFTF). Also included in this
area is the Fuels and Materials Examination
Facility.

. The 600 Area includes all of the Hanford Site
not occupied by the 100, 200, 300, and 400
Areas.

Support areas near the Site in north Richland in-
clude the 1100, 3000, and Richland North Areas.
The 1100 Area includes Site support services such
as general stores and transportation maintenance.
The 3000 Area includes the facilities for ICF Kaiser
Hanford Company. The Richland North Area in-
cludes the DOE and DOE contractor facilities lo-
cated between the 300 Area and the city of Richland
that are not in the 1100 and 3000 Areas.
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Other 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/Eb-
erhardt Arid Lands Ecology (ALE) Reserve, the
U.S. Fish and Wildlife 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 result of a federal interagency cooperative
agreement.

Hanford Site

Land use in surrounding environs includes urban

and industrial development, irrigated and dry-land
farming, and grazing. In 1993, 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 207,890 ha
(513,700 acres) and 24,120 ha (59,600 acres) for
winter and spring wheat, respectively (Washington
Agricultural Statistics Service 1994). Corn, alfalfa
potatoes, asparagus, apples, cherries, and grapes are
other major crops in Benton, Franklin, and Grant
counties. Several processors in Benton and Frank-
lin counties produce food products including potato
products, canned fruits and vegetables, wine, and
animal feed.

Much of the above information is from Cushing
(1994), where more detailed information can be
found.
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1.3 Major Operations and Activities

D. G. Black

The primary DOE operations and activities on the
Hanford Site in 1994 included Site management,
waste management, environmental restoration, envi-
ronmental corrective actions, and research and
technology development. The majority of these
activities were conducted under the Environmental
Restoration and Waste Management Program.

Site Management

Hanford Site operations and activities are managed
by the DOE Richland Operations Office through the
following prime contractors and numerous subcon-
tractors. Each contractor is responsible for safe,
environmentally sound maintenance and manage-
ment of its facilities and operations; for waste man-
agement; and for monitoring operations and efflu-
ents to ensure environmental compliance.

The principal contractors and their respective re-
sponsibilities include:

e  Westinghouse Hanford Company, the operat-
ing and engineering contractor, which man-
ages wastes, maintains the FFTF, PUREX, and
other shutdown facilities, and provides support
services such as fire protection, stores, and
electrical power distribution. Site computer
services are provided by Boeing Computer
Services, a subcontractor to Westinghouse. In
October 1993, administration of the ICF Kai-
ser Hanford Company contract was assigned
to Westinghouse Hanford Company. ICF Kai-
ser is responsible for fabrication, custodial
work, maintenance, design/drafting, and com-
puter-aided mapping, and operates the utilities,
railroad system, bus and van fleets, and roads.

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

e  Bechtel Hanford, Inc. completed a four-month
transition and became the Hanford environ-
mental restoration contractor (ERC) in July
1994, with responsibility for remedial action at
past-practice waste sites and D&D of facili-
ties. The Bechtel ERC Team includes three
preselected subcontractors: CH2M Hill, IT
Corporation, and ThermoAnalytical, Inc.

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

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 operation of a commercial low-
level radioactive waste burial site by US Ecology,
Inc. Immediately adjacent to the southern boundary
of the Hanford Site, Siemens Power Corporation
operates a commercial nuclear fuel fabrication facil-
ity, and Allied Technology Group Corporation oper-
ates a low-level radioactive waste decontamination,
super compaction, and packaging disposal facility.
Kaiser Aluminum and Chemical Corporation is
leasing the 313 Building in the 300 Area to use an
extrusion press that was formerly DOE-owned. The
National Science Foundation is building the Laser
Interferometer Gravitational-Wave Observatory
(LIGO) facility on the Hanford Site for gravitational
wave studies.

Waste Management

Current waste management activities at the Site in-
clude the management of high- and low-activity
defense wastes in the 200-East and 200-West Areas
(Figure 1.2.1) 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,
Uranium-TriOxide 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
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safe storage of wastes through surveillance and
monitoring of the tanks, upgrading monitoring
instrumentation, and imposing strict work controls
during intrusive operations. Earlier, concerns had
been raised about the potential for rapid exothermic
reactions from ferrocyanide and/or organic fuels or
hydrogen gas accumulation in the waste tanks. One
safety issue stems from the fact that under condi-
tions of sufficient chemical concentration, low
moisture, and high temperature, ferrocyanide and/or
organic materials combined with nitrates also pres-
ent in the tanks could result in runaway chemical
reactions that would release radioactive debris to
the environment. The other issue is that in up to 25
tanks flammable hydrogen gases are generated in
the waste and may be trapped, occasionally being
released episodically. DOE and external oversight
groups have concluded that there is no imminent
danger to the public from either situation. The Tank
Waste Remediation System Division has the respon-
sibility to identify any hazards associated with the
waste tanks and to implement the necessary actions
to resolve or mitigate those hazards.

The aging, 40-year-old 100-K East and 100-K West
Fuel Storage Basins are currently being used to
store N Reactor irradiated fuel. In 1994, a strategy
was implemented for near-term and interim fuel
storage of the K Basin inventory. This strategy sup-
ports removal of the fuel and sludge from the K Ba-
sins before December 2002, as stipulated in the
Tri-Party Agreement.

The PUREX Plant, located in the 200-East Area,
formerly processed irradiated reactor fuel to extract
plutonium and uranium. Plant operation was
stopped in December 1988. From December 1989
through March 1990, the facility completed a stabi-
lization run to process the fuel remaining in the
plant. The PUREX Plant has not operated since the
stabilization run. Solvent and nuclear materials re-
main, including nitric acid recovered from proces-
sing uranyl nitrate hexahydrate, spent fuel from
Hanford production reactors, and organic solvents
used in the PUREX process. After the stabilization
run, the PUREX Plant began a transition to a
“standby condition.” In December 1992, DOE di-
rected the facility to be deactivated and transitioned
to “surveillance and maintenance” until final
disposition.

The Uranium-TriOxide Plant, located in the
200-West Area, began preparations in 1992 to pro-
cess the remaining liquid uranyl nitrate hexahydrate
from the PUREX Plant. After completing an opera-
tional readiness review, the plant began operating in
April 1993 and finished in June 1993. This stabi-
lization campaign completed processing the last of
the stored liquid that was converted into stable ura-
nium trioxide. The final phase of the run produced
almost 200 metric tons (180 tons) of uranium triox-
ide, which is stored in 45 steel storage containers at
the plant. The stored product is now in its reusable
powder form that DOE will make available for pur-
chase by commercial power plants. The plant has
been deactivated.

The Plutonium Finishing Plant, located in the
200-West Area, operated from 1951 until 1989 to
produce plutonium metal and oxide for defense use
and to recover plutonium from scrap materials. In
1993, the planned startup of a major process line,
the Plutonium Reclamation Facility, was suspended
pending completion of an environmental impact
statement (EIS). A series of interim actions have
been initiated to reduce safety risks in the facility
while the EIS is prepared. As described in Section
2.3, sludge stabilization processing was initiated in
November 1994, and 10-L container downloading
and development testing will be initiated in early
1995.

While there are no production activities currently
taking place at B Plant, several operating systems
are required to accomplish the B Plant facility mis-
sion, which is to ensure safe storage and manage-
ment of radiological inventories. Approximately
700 of 770 DOE-leased cesium capsules, manufac-
tured during the late 1970s and early 1980s at the
Waste Encapsulation Storage Facility adjacent to

B Plant in the 200-East Area, have been safely re-
turned and transferred to that facility. The capsules
had been leased to commercial facilities in several
states and were used for sterilizing medical prod-
ucts. DOE recalled all of the capsules as a precau-
tionary measure after one leaked a very small
amount of radioactive material at a Georgia facility
in 1988. There will be about two shipments arriv-
ing monthly until approximately July 1995 when all
