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PREFACE

The Hanford Site environmental report is prepared
annually for the U.S. Department of Energy (DOE) in
accordance with the requirements in the DOE Environ-
ment, Safety and Health Reporting Manual (DOE
M 231.1-1). The report provides an overview of activities
at the site during 2002; demonstrates the status of the
site’s compliance with applicable federal, state, and local
environmental laws and regulations, executive orders, and
DOE policies; and summarizes environmental data that
characterize Hanford Site environmental management
performance. The report also highlights significant envi-
ronmental programs and efforts. Some historical and early
2003 information is included where appropriate. More
detailed environmental compliance, monitoring, and sur-
veillance information may be found in additional reports
referenced in the text.

Although this report was primarily written to meet DOE
reporting requirements and guidelines, it also provides
useful summary information to members of the public,
public officials, regulators, Hanford Site contractors, and
elected representatives. Appendix A of this report lists
acronyms, abbreviations, unit conversion information,
and nomenclature that may help readers understand the
report.

The Pacific Northwest National Laboratory’s Public Safety
and Resource Protection Program produced this report for
the DOE Richland Operations Office, Closure Division.
The Battelle Memorial Institute (Battelle) operates the
Pacific Northwest National Laboratory for DOE. Battelle
is a non-profit, independent, contract research institute.
Personnel from the Pacific Northwest National Laboratory
and Fluor Hanford, Inc. and its subcontractors wrote
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major portions of the report. Bechtel National, Inc.,
CH2M HILL Hanford Group, Inc., Bechtel Hanford, Inc.
and its subcontractors, and the S. M. Stoller Corporation
also prepared or provided significant input to selected
sections.

Inquiries regarding this report should be directed to
Mr. D. C. (Dana) Ward, DOE Richland Operations
Office, Closure Division, P.O. Box 550, MS A2-17,
Richland, Washington 99352 (Dana_C_Ward@rl.gov) or
to Mr. T. M. (Ted) Poston, Pacific Northwest National
Laboratory, P.O. Box 999, MS K6-75, Richland,
Washington 99352 (ted.poston@pnl.gov).

REPORT AVAILABILITY

This report was produced in both paper and electronic
formats. The paper formats include this technical report
and a less detailed summary report (PNNL-14295-SUM).
Electronically, the report is available in portable docu-
ment format (PDF) on compact disk (CD), and on the
Internet at http://hanford-site.pnl.gov/envreport. Copies
of the report are also available at libraries in communities
around the Hanford Site, at several university libraries in
Washington and Oregon, and at the DOE’s Public Reading
Room located at the Consolidated Information Center in
Richland, Washington. All versions of the report can be
obtained from Mr. R. W. (Bill) Hanf, Pacific Northwest
National Laboratory, P.O. Box 999, MS K6-75, Richland,
Washington 99352 (bill.Lhanf@pnl.gov) while supplies
last. The report may also be available for purchase from
the National Technical Information Service, U.S. Depart-
ment of Commerce, 5285 Port Royal Road, Springfield,
Virginia 22161.



SUMMARY

L. F. Morasch

Each year, the U.S. Department of Energy (DOE) pub-
lishes this integrated environmental report about the
Hanford Site to summarize environmental data and infor-
mation, describe environmental management perform-
ance, demonstrate the status of compliance with
environmental regulations, and highlight major environ-
mental programs and efforts. Individual sections of the
report are designed to:

e Describe the Hanford Site and its mission.

e  Summarize the status of compliance with environmental
regulations.

e Describe the environmental programs at the Hanford Site.

e Discuss the estimated radiation exposure to the public from
2002 Hanford Site activities.

e Present effluent monitoring, environmental surveillance,
and groundwater protection and monitoring information.

e Discuss activities to assure quality.

DOE’s current mission at the Hanford Site includes clean-
ing up and shrinking the size of the site. It is the policy of
DOE that all activities be carried out to comply with
applicable federal, state, and local laws and regulations,
DOE Orders, Secretary of Energy Notices, and directives,
policies, and guidelines from DOE Headquarters and site
operations.

COMPLIANCE WITH
ENVIRONMENTAL
REGULATIONS IN 2002

The site’s compliance with federal acts in 2002 is sum-
marized in Table S.1. For a detailed discussion of the site’s
compliance with environmental regulations during 2002,

refer to Chapter 2 of this report.

A key element in Hanford’s compliance program is the
Tri-Party Agreement. The Tri-Party Agreement is an
agreement among the Washington State Department of
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Ecology, U.S. Environmental Protection Agency (EPA),
and DOE to achieve compliance with the remedial action
provisions of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) and with
treatment, storage, and disposal unit regulation and
corrective action provisions of the Resource Conservation
and Recovery Act (RCRA). During 2002, there were
40 specific cleanup milestones scheduled for completion:
36 were completed on or before their required due dates,
2 were completed beyond their established due dates, and
2 are yet to be completed.

Cleanup activities on the Hanford Site generate radioac-
tive, mixed, and hazardous waste (Section 2.5). Mixed
waste has both radioactive and hazardous non-radioactive
substances. Hazardous waste contains either dangerous
waste or extremely hazardous waste or both. This waste is
handled and prepared for safe storage on the site or shipped
to offsite facilities for treatment and disposal. In 2002,
cleanup activities generated 1 million kilograms (2.2 mil-
lion pounds) of solid mixed waste and 1.6 million kilo-
grams (3.5 million pounds) of radioactive waste on the
Hanford Site. There were 111,655 kilograms
(246,199 pounds) of mixed waste and 1.5 million kilo-
grams (3.3 million pounds) of radioactive waste received
at Hanford from offsite. During 2002, a total of
132,583 kilograms (292,346 pounds) of hazardous waste
was shipped off the Hanford Site. Liquid waste also was
generated on the Hanford Site (Table 2.5.5). During
2002, there were 9.3 million liters (2.5 million gallons) of
waste added to the double-shell tanks; the total volume of
liquid waste in the double-shell tanks at the end of 2002
was 87.7 million liters (23.1 million gallons).

In addition to newly generated waste, significant quantities
of legacy waste remain from years of nuclear material
production and waste management activities. Most legacy
waste from past operations at the Hanford Site resides in
RCRA-compliant waste sites or is stored in several places
awaiting cleanup and ultimate safe storage or disposal.
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Table S.1. Compliance with Federal Acts at the Hanford Site in 2002

Regulation

Comprehensive Environmental
Response, Compensation, and
Liability Act (CERCLA)

Emergency Planning and
Community Rightto-Know Act

Resource Conservation (]nd

Recovery Act (RCRA)

Clean Air Act

Clean Water Act

Safe Drinking Water Act

Toxic Substances Control Act

Federal Insecticide, Fungicide,
and Rodenticide Act

Endangered Species Act of 1973

American Indian Religious Free-
dom Act, Antiquities Act, Archaeo-
logical and Historic Preservation
Act, Archaeological Resources
Protection Act of 1979, Historic
Sites Buildings and Antiquities
Act, National Historic Preservation
Act, and Native American Graves
Protection and Repatriation Act

National Environmental Policy Act

Migratory Bird Treaty Act
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What it Covers

Sites already contaminated by
hazardous materials.

The public’s right to information
about hazardous chemicals in
the community and establishes
emergency planning procedures.

Hazardous waste being generated,
transported, stored, treated, or
disposed. The act primarily covers
ongoing waste management at
active facilities.

Air quality, including emissions
from facilities and diffuse and
unmonitored sources.

Discharges to U.S. waters.

Drinking water supplies operated
by DOE.

Primarily chemicals called poly-
chlorinated biphenyls.

Storage and use of pesticides.

Rare species of plants and animals.

Cultural resources.

Environmental impact statements
for federal projects.

Migratory birds or their feathers,
eggs, or nests.
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2002 Status

Work on these sites followed CERCLA requirements
and met the schedules established by the Tri-Party
Agreement.

The Hanford Site met the reporting requirements
contained in this act.

The Washington State Department of Ecology identified
two non-compliance issues during 2002. One non-
compliance issue was the leak detection system used
with the temporary transfer lines at the single-shell tank
farms. The other concerns were at the 600 Area Purge-
water, Storage, and Treatment Facility; however, the
letter citing this concern was rescinded.

According to the Washington State Department of
Health, air emissions from Hanford Site facilities were
well below state and federal standards. However, the
Washington State Department of Health issued one non-
compliance order regarding notification requirements in
2002. Corrective efforts were completed.

The Hanford Site had two National Pollutant Discharge
Elimination System Permits and seven State Wastewater
Discharge Permits in 2002.

There were nine public water systems on the Hanford
Site in 2002. The systems were monitored and all
analytical results for 2002 met the requirements of the
Washington State Department of Health.

Five hundred ninety-three drums of depleted uranium in
oil containing polychlorinated biphenyl were moved
from the 300 Area to the Environmental Restoration
Disposal Facility staging area where they will remain
pending treatment and disposal.

At the Hanford Site, pesticides are applied by licensed
commercial pesticide operators.

Hanford activities followed the requirements of this act.
The Hanford Site has eleven plant species, two fish
species, and six bird species on the federal or state lists
of threatened or endangered species.

One hundred sixty-four cultural resource reviews were
conducted on the Hanford Site.

Environmental impact statements and environmental
assessments were prepared or conducted as needed. In
2002, there were 20 site-wide categorical exclusions.

Hanford activities used the ecological review process as
needed fo minimize any adverse effects to migratory
birds. There are over 100 species of birds that occur on
the Hanford Site that are protected by this act.



Examples include high-level radioactive waste stored in
single- and double-shell tanks and transuranic waste stored

in vaults and on storage pads (see Section 2.5 for details).

ENVIRONMENTAL
OCCURRENCES

Environmental releases of radioactive and regulated mate-
rials from the Hanford Site are reported to DOE and
other federal and state agencies as required by law. The
specific agencies notified depend on the type, amount,
and location of the individual occurrence. The Hanford
Site Occurrence Notification Center maintains both a
computer database and a hardcopy file of event descrip-

tions and corrective actions.

During 2002, there were no environmentally significant
emergency occurrence reports or environmentally signifi-
cant unusual occurrence reports filed. Two off-normal
occurrences with environmental impact are discussed in
Section 2.4.3.
after a period of high winds on January 21, 2002; addi-

One was the spread of contamination

tional soil fixatives are now being used at excavation sites.
The second event was a spill of radioactive liquid at the
TX Tank Farm. The liquid spilled from a water lance when
it was removed from a tank. To prevent similar occur-
rences in the future, the O-ring materials will be changed,
and the joint will be welded.

ENVIRONMENTAL
MONITORING

Environmental monitoring at the Hanford Site includes
near-facility environmental monitoring, surface environ-
mental surveillance, groundwater monitoring, and vadose
zone monitoring. Near-facility monitoring includes the
analysis of environmental samples collected near major
nuclear-related installations, waste storage and disposal
units, and remediation sites. Surface environmental
surveillance consists of sampling and analyzing various
media on and around the site (including the Columbia
River) to detect potential contaminants and to assess their
significance to environmental and human health.
Groundwater sampling is conducted on the site to deter-

mine the distribution of radiological and chemical
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Summary

constituents in groundwater. The strategy for managing
and protecting groundwater resources at the Hanford
Site focuses on protection of the Columbia River, human
health, the environment, treatment of groundwater con-
tamination, and limitation of groundwater migration
(Chapter 6). Vadose monitoring was conducted to better
understand and alleviate the spread of subsurface contam-

ination (Chapter 7).

The overall objectives of these monitoring and surveil-
lance programs are to demonstrate compliance with
applicable federal, state, and local regulations; confirm
adherence to DOE environmental protection policies;

and support environmental management decisions.

Environmental monitoring and surveillance results for
2002 are summarized in Table S.2. For detailed discus-
sions of results, refer to the appropriate sections of this

report.

FACILITY EFFLUENT
MONITORING

Liquid and airborne effluent that may contain radioac-
tive or hazardous constituents is continually monitored
when released to the environment at the Hanford Site.
Facility operators perform the monitoring mainly through
analyzing samples collected at points of release into the
environment. Effluent monitoring data are evaluated to
determine the degree of regulatory compliance for each
facility and/or the entire site. The evaluations are also
useful to assess the effectiveness of effluent treatment and

pollution-management practices.

In 2002, only facilities in the 200 Areas discharged radio-
active liquid effluent to the ground, which went to the
State-Approved Land Disposal Site (Section 3.1.3).
Radioactive air emissions usually come from a building
stack or vent. Radioactive emission discharge points are
located in the 100, 200, 300, 400, and 600 Areas.
Table 3.1.1 of this document provides a summary of radio-
nuclides discharged to the atmosphere at the Hanford
Site in 2002. Non-radioactive air pollutants from such
things as diesel-powered electrical generating plants were
monitored. Table 3.1.2 summarizes the non-radioactive
discharges to the air on the Hanford Site during 2002.



Air

Columbia River Water

Columbia River Shoreline
Springs

Groundwater

Vadose Zone

Drinking Water

Food and Farm Products

Fish and Wildlife

Effluent Monitoring
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Table S.2. Hanford Site Monitoring Results for 2002

What was Monitored?

Air sampling equipment collected particles
and gases, which were analyzed for radio-
active materials. Air was sampled at 24 loca-
tions on Hanford, at 11 perimeter locations,
in 8 nearby communities, and in 2 distant
communities. In addition, near-facility moni-
toring collected air samples at 82 locations
near Hanford facilities.

Columbia River water was collected from
multiple sampling points throughout the year.
Water samples were analyzed for radioac-
tive and chemical materials. Water in the
Columbia River continues to be designated
Class A (Excellent) by the state of Wash-
ington. This designation means that the
water is usable for substantially all needs.

Groundwater discharges to the Columbia
River via surface and subsurface locations.
Discharges above the water level of the

river are identified as riverbank springs.
Samples of spring water were collected at
locations along the Columbia River shoreline.

Groundwater samples were collected from
658 wells to monitor contaminant concentra-
tions. Water levels were measured in several
hundred wells on the site to map groundwater
movement.

The vadose zone is the region between the
ground surface and the top of the water
table. Vadose zone characterization and
monitoring are conducted to better under-
stand and alleviate the spread of subsurface
contamination.

The quality of the drinking water supplied
by nine DOE-owned systems on the Hanford
Site was analyzed.

Samples of cherries, leafy vegetables, milk,
potatoes, tomatoes, and wine were collected
from 17 locations upwind and downwind of
the Hanford Site.

Game animals on the site and along the
Hanford Reach and fish from the Columbia
River were monitored at thirteen locations.
Carcass, bone, and muscle samples were
analyzed to evaluate radionuclide levels.

Liquid effluent and airborne emissions that
may contain radioactive or hazardous con-
stituents are continually monitored on the
Hanford Site.
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The Bottom Line

All measurements of radioactive materials in air were below
recommended guidelines.

As in past years, small amounts of radioactive materials were
detected downriver from Hanford. However, the amounts were
far below federal and state limits. During 2002, there was no
indication of any deterioration of Columbia River water quality
resulting from operations at Hanford.

Samples collected at the springs contained some contaminants
at levels above drinking water standards. However, concen-
trations in river water downstream of the shoreline springs
remained far below federal and state limits.

Samples show that groundwater contaminant plumes are
moving slowly from beneath former waste sites toward the
Columbia River. Contaminant concentrations are declining in
the largest plumes because of spreading and radioactive
decay.

Vadose zone characterization was conducted at five operable
units in the 200 Areas. Vadose zone monitoring occurred at
the tank farms in the 200-East, and 200-West Areas. Tech-
demonstrations are designed to result in new, innovative
methods for environmental monitoring and cleanup on the
Hanford Site. In 2002, thirteen technical studies were
conducted.

All DOE-owned drinking water systems on the Hanford Site
met Washington State and EPA regulations.

Radionuclide levels in samples of food and farm products
were at normal environmental levels.

Samples of carp, bass, California quail, and mule deer were
collected and analyzed. Radionuclide levels in wildlife samples
were well below levels that are estimated to cause adverse
health effects to animals or to the people who may consume
them.

Some quantities of radionuclides were released to the environ-
ment at state and federally permitted release points. Compli-
ance with all applicable effluent monitoring requirements was
achieved in 2002.



WASTE SITE
REMEDIATION

Full-scale remediation of waste sites began in the 100 Areas
in 1996 and continued in 2002 at several liquid waste
disposal sites in the 100-B/C and 100-F Areas (Sec-
tion 2.3.12.2). Also, remediation of the treatment, storage,
and disposal units at the 100-N Area continued and reme-
diation began in the 100-K Area. From 1996 through 2001,
413,000 metric tons (455,000 tons) of contaminated soil
were removed from the 100-H Area and shipped to the
Environmental Restoration Disposal Facility. No soil was
excavated during 2002 at the 100-H Area. In 2002, the

following activities were completed:

e 100-B/C Area — 137,000 metric tons (151,000 tons) of
contaminated soil and 3,100 linear meters (11,800 linear
feet) of pipeline were removed and shipped to the Envi-
ronmental Restoration Disposal Facility in 2002; a total of
870,000 metric tons (957,000 tons) of soil and 5,200 linear
meters (17,100 linear feet) of pipeline have been removed
since startup.

e 100-F Area — 279,000 metric tons (307,000 tons) of con-
taminated soil were removed and shipped to the Envi-
ronmental Restoration Disposal Facility in 2002; a total
of 749,000 metric tons (824,000 tons) has been removed

since startup.

e 100-N Area — 122,605 metric tons (134,731 tons) of con-
taminated soil were removed and shipped to the Environ-
mental Restoration Disposal Facility in 2002; a total of
259,855 metric tons (285,853 tons) have been removed

since startup.

e 100-K Area — 4,842 metric tons (5,321 tons) of contam-
inated soil were removed and disposed at the Environ-

mental Restoration Disposal Facility in 2002.

In 2002, a remedial design for the 100-B/C Area burial
sites was issued for review. Decontamination and decom-
missioning activities continued in 2002 at the 100-D/DR,
100-H, and 100-F Areas. These activities were conducted
to support the interim safe storage of the four reactor
buildings for up to 75 years. The interim safe storage
minimizes the potential risk to the environment,
employees, and the public and reduces surveillance and
maintenance costs. These activities are conducted as non-

time-critical actions under CERCLA.

The environmental restoration contractor completed the

final draft feasibility study for the Canyon Disposition
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Initiative in 2002. The purpose of this initiative is to
investigate the potential for using the five canyon build-
ings at the Hanford Site as disposal facilities for remedia-
tion waste, rather than demolishing the structures. The

U Plant was used as a pilot project.

Remediation work at the 300-FF-1 and 300-FF-2 Operable
Units continued. Excavation of the 618-4 burial ground
was completed and 510,000 metric tons (560,000 tons) of
contaminated material and debris were taken to the
Environmental Restoration Disposal Facility. Excavation
of the 618-5 burial ground began in 2002 with the removal
of 10,349 metric tons (11,373 tons) of contaminated soil,
which was disposed at the Environmental Restoration
Disposal Facility. Closure of the 618-4 and 618-5 burial
grounds is scheduled for 2003.

During 2002, activities continued across the Hanford
Site to clean up waste from past practices. The activities
are guided by the Tri-Party Agreement, an agreement to
achieve compliance with CERCLA remedial action pro-
visions and with RCRA treatment, storage and disposal
unit regulations and corrective action provisions. Many

programs are an integral part of Hanford cleanup.

Pollution Prevention Program. This program (Sec-
tion 2.3.1) focuses on conservation of resources and
energy, reduction of hazardous substance use, and preven-
tion or minimization of pollutant releases. In 2002, the
efforts of the program reduced the quantity of disposed
waste by recycling 142,908 cubic meters (5 million cubic
feet) of radioactive and mixed waste, 737 metric tons
(812 tons) of RCRA hazardous waste, and 3,936 metric
tons (4,339 tons) of sanitary waste. The cost savings for
waste disposal in 2002 exceeded $37 million for these
activities. During 2002, the Hanford Site also recycled
547 metric tons (603 tons) of paper products and

559 metric tons (616 tons) of various metals.

Spent Nuclear Fuel Project. This project (Section 2.3.2)
provides safe, economic, and environmentally sound
management of Hanford spent nuclear fuel and prepares
the fuel for long-term storage. In 2002, the project con-
tinued to make progress on an accelerated strategy to
remove spent fuel from underwater storage in the K Basins
and place it in dry interim storage in the 200-East Area.
The spent fuel will be maintained in dry storage pending a
decision by the Secretary of Energy on final disposition.



Major accomplishments of the Spent Nuclear Fuel Project
during 2002 included the following items:

e A total of 730.5 metric tons (805 tons) of spent nuclear
fuel were removed from the K-West Basin, transported to
the Cold Vacuum Drying Facility for processing, and moved
to the Canister Storage Building for storage.

e A total of 260 fuel canisters (or ~82 metric tons [~90 tons])
of spent nuclear fuel were transferred from the K-East Basin
to the K-West Basin for cleaning and re-packaging before
transport to the Cold Vacuum Drying Facility for processing.

e A total of 1,133 fuel storage canisters and 917 fuel storage
canister lids were cleaned for disposal at the Environmental
Restoration Disposal Facility. A total of 1,172 canisters
were shipped to the Environmental Restoration Disposal
Facility for disposal.

e Construction of the sludge removal system for the K-East
Basin progressed to 95% completion.

e Three cask shipments containing non-defense spent
nuclear fuel were received for storage at the 200 Areas
Interim Storage Area near the Canister Storage Building
facility.

Central Plateau Remediation Project. This project’s
mission (Section 2.3.3) is to transition the Central Plateau
from its current post-operational state by deactivating and
closing facilities in a safe and compliant manner until
they can be turned over to the site contractor responsible
for final disposition. The Central Plateau Remediation
Project includes the Accelerated Deactivation Project,
324 and 327 Facilities Deactivation Project, Equipment
Disposition Project, 233-S Plutonium Concentration Facil-
ity Decommissioning Project, 200 Area Facilities Disposi-
tion Project, and Canyon Disposition Project.

Advanced Reactors Transition Project. The mission of
this project (Section 2.3.5) is to transition or convert the
Plutonium Recycle Test Reactor facility, and facilities used
for nuclear research, into structures that are in a safe and
stable condition suitable for reuse or low cost surveillance
and maintenance. The only facilities remaining to be
cleaned up are in the southeastern part of the 300 Area,
the high bay of the 337 Building, and the adjacent storage
tank building, 3718M.

Solid Waste Management. Solid waste management at
the Hanford Site included the treatment, storage, and
disposal of solid waste at many Hanford locations (Sec-
tion 2.3.9). The solid waste facilities include the Central
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Waste Complex, Waste Receiving and Processing Facility,
Radioactive Mixed Waste Disposal Facility, and T Plant
Complex. During 2002, 656 cubic meters (23,163 cubic
feet) of low-level mixed waste were treated and/or directly
disposed onsite. Eight packages containing defueled
reactor compartments from the U.S. Navy were received

and disposed of at the 200-East Area in 2002.

Liquid Effluent Treatment. Liquid effluent is managed
in facilities that comply with RCRA and state regulations
(Section 2.3.10). The 242-A evaporator completed one
campaign during 2002 to concentrate dilute liquid tank
waste and reduce its volume to eliminate the need to
construct additional double-shell tanks. The volume of
waste treated was ~3.9 million liters (~1 million gallons)

and the waste volume reduction was ~1.6 million liters

(413,500 gallons) or 41%.

Approximately 44 million liters (11.6 million gallons) of
liquid waste were stored at the Liquid Effluent Retention
Facility at the end of 2002, and 83.5 million liters (22 mil-
lion gallons) of liquid waste were treated at the 200 Area
Effluent Treatment Facility in 2002. The 200 Area
Treated Effluent Disposal Facility received 863 million
liters (227.9 million gallons) of unregulated effluent for
disposal in 2002. The major source of this effluent is
uncontaminated cooling water and steam condensate from
the 242-A evaporator.

Industrial wastewater generated throughout the Hanford
Site is collected and treated in the 300 Area Treated
Effluent Disposal Facility. The wastewater consists of
once-through cooling water, steam condensate, and
other industrial wastewater (Section 2.3.10.5). The vol-
ume of industrial wastewater treated and disposed of dur-
ing 2002 was 163.7 million liters (43.2 million gallons).
The volume of wastewater monitored and released to the
300 Area Treated Effluent Disposal Facility for treatment
and disposal from the 307 Retention Basins in 2002 was
5.5 million liters (1.5 million gallons).

Revegetation and Mitigation Planning. The DOE
Richland Operations Office and U.S. Fish and Wildlife
Service cooperatively worked on a plan to re-vegetate land
on the Fitzner/Eberhardt Arid Lands Ecology Reserve to
compensate for damage to the environment caused by the
construction of cells 1 and 2 at the Environmental Resto-

ration Disposal Facility. The Environmental Restoration



Disposal Facility mitigation project includes three separate
planting elements: native grass seeding planting, shrub
seedling planting, and native grass plug planting. Approx-
imately 65 hectares (~160 acres) were planted with native
grass seed, and 139,000 shrubs were planted across
~125 hectares (~310 acres) during 2002.

Monitoring of survival and growth continued for ~90,000
sagebrush seedlings that were planted on ~90 hectares
(~222 acres) at nine locations on the Fitzner/Eberhardt
Arid Lands Ecology Reserve Unit during December 2000.
This effort was the last phase of sagebrush transplanting as
compensatory mitigation for the disturbance of sagebrush
habitat resulting from the development of the site and
infrastructure for the planned waste vitrification facility.

Monitoring of these plants will continue during 2004.

Groundwater Protection Program. The Groundwater
Protection Program (Section 2.3.13) coordinates all proj-
ects at Hanford involved in characterizing, monitoring,

and remediating groundwater and the vadose zone. The
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goal of groundwater remediation is to prevent contami-
nants from entering the Columbia River, reduce the con-
tamination in areas of high concentration, prevent the
movement of contamination, and protect human health
and the environment. Table S.3 lists a summary of the
activities in 2002. Figure S.1 shows the location of

groundwater remediation systems.

Office of River Protection. The Office of River Protec-
tion manages DOE’s River Protection Project, which is
responsible for storage, retrieval, treatment, and disposal of
high-level tank waste and closure of the tank farms on the
Hanford Site (Section 2.3.8). The status of 177 waste
tanks on the Hanford Site was reported in Waste Tank
Summary Report for Month Ending December 31, 2002.

To date, 132 of the 149 (89%) single-shell tanks have
been stabilized, and the stabilization program is on
schedule to be completed by the end of September 2004.
During 2002, three tanks (241-SX-105, 241-U-102, and
241-U-109) were declared stabilized. Waste was pumped

Table S.3. Summary of Groundwater Pump-and-Treat Systems and a Soil-Vapor Extraction System

Mass Removed
(Groundwater Processed)

Mass Removed
(Groundwater Processed)

in 2002 Since Startup

Groundwater Pump-and-Treat Systems

28.7 kilograms
(166.4 million liters)

3.3 kilograms
(184.1 million liters)

35.3 kilograms
(445.7 million liters)

0.20 curies
(121.7 million liters)

965.8 kilograms
(281 million liters)

2.7 kilograms
(79.1 million liters)

3,665 kilograms
(79.1 million liters)

14.9 grams
(79.1 million liters)

27.6 kilograms
(79.1 million liters)

Soil-Vapor Extraction

Startup

Location Date Contaminant
100-D Area 1997 Hexavalent chromium
100-H Area 1997 Hexavalent chromium
100-K Area 1997 Hexavalent chromium
100-N Area 1995 Strontium-90
200-West Area 1994 Carbon tetrachloride
(200-zP-1)
Operable Unit
200-West Area 1994 Carbon tetrachloride
(200-UP-1)
Operable Unit

1994 Nitrate

1994 Technetium-99

1994 Uranium
200-West Area 1992 Carbon tetrachloride

628 kilograms

xi

130.6 kilograms
(797.7 million liters)

30.45 kilograms
(734.1 million liters)

184.1 kilograms
(1.69 billion liters)

1.3 curies
(788.2 million liters)

7,049 kilograms
(1.95 billion liters)

23,315 grams
(633.6 million liters)

24,152 kilograms
(633.6 million liters)

93.5 grams
(633.6 million liters)

164,340 grams
(633.6 million liters)

77,798 kilograms
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Figure S.1. Hanford Site Pump-and-Treat and Soil-Vapor Extraction Systems

from 17 single-shell tanks into the double-shell tank
system. The pumping removed 5.3 million liters (1.4 mil-
lion gallons) of waste.

To assure safe storage and retrieval, 154 of the 177 (87%)
tanks have been characterized. All of the double-shell
tanks and most of the single-shell tanks have been sam-
pled; however, a number of these tanks were analyzed for a

limited number of analytes.

During 2002, CH2M HILL Hanford Group, Inc. began
proof-of-concept testing techniques to dissolve saltcake in
waste tanks and evaluated three supplemental waste treat-
ment technologies (containerized grout, steam reforming,
and bulk vitrification), all intended for use on retrieved
tank waste. CH2M HILL Hanford Group, Inc. also began
evaluating a separate disposal path for mixed transuranic
tank waste that would include onsite treatment and pack-
aging for shipment to the DOE Waste Isolation Pilot Plant

in New Mexico.
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Geophysical Logging. Geophysical logging at the Han-
ford Site is performed using capabilities and experience
established for the National Uranium Resource Evalua-
tion Program. Until 2002, this work was performed by
MACTEC-ERS. On July 21, 2002, vadose zone logging
and monitoring activities were transferred from
MACTEC-ERS to the S. M. Stoller Corporation. Under
the new contract, S. M. Stoller Corporation is responsible
for all geophysical logging at the Hanford Site. Logging
activities are now integrated across multiple organizations
and projects and consistent procedures and data quality
objectives are in use. Plans and procedures are being
updated to reflect the transition to the new contractor. In
addition, responsibility for day-to-day program manage-
ment was transferred from the DOE Grand Junction Office
to the DOE Richland Operations Office. S. M. Stoller
Corporation performs geophysical logging for both the
DOE Richland Operations Office and DOE Office of

River Protection. The primary goal of logging activities



performed for the DOE Richland Operations Office is
characterization of waste sites on the Central Plateau.
For the DOE Office of River Protection, the logging effort
involves vadose zone monitoring around the single-shell

tanks.

Single-Shell Tank Monitoring. Monitoring activities
at the single-shell tank farms identified subsurface con-
taminant plumes. Cobalt-60, cesium-137, europium-152,
europium 154, uranium-235, and uranium-238 were the
predominant gamma-emitting contaminants. Minor
amounts of tin-126 and antimony-125 were also detected.
Since specific contaminants have been identified and
quantified, the primary focus of the monitoring was to

identify changes in contaminant levels.

During 2002, monitoring activities were performed in a
total of 385 boreholes, representing ~6,706 meters
(~22,000 feet) of logging. The high-priority boreholes in
each tank farm were monitored at least once. In addition
to routine activities, monitoring was also performed to
support tank farm operations or to investigate potential
anomalies. Monitoring of boreholes in the vicinity of
tank U-107 was performed to support the planned tests for

saltcake dissolution.

During 2002, the neutron moisture logging system was
used to measure volumetric moisture content in the
vadose zone around tank U-107. Experience with the
neutron moisture log at Hanford has indicated that it is
useful for identifying changes in soil moisture that may be
related to ongoing contaminant migration and for deline-

ating fine-grained beds for stratigraphic correlation.

Waste Immobilization. The Waste Treatment Plant is
being built on 26 hectares (65 acres) located on the Central
Plateau outside of the Hanford 200-East Area to treat
radioactive and hazardous waste currently stored in 177
underground tanks. Currently, three major facilities are
scheduled to be constructed: a pretreatment facility, a
high-level waste vitrification facility, and a low-activity
waste vitrification facility. Supporting facilities will be
constructed also. The River Protection Project is currently
upgrading tank farm facilities to deliver waste to the

Waste Treatment Plant.

During 2002, the contractor began pouring concrete for
the Pretreatment Plant, High-Level Waste Vitrification
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Plant, and the Low-Activity Waste Vitrification Plant.
The potable water services and the sewage system for the
plant began operating.

POTENTIAL RADIOLOGI-
CAL DOSES FROM 2002
HANFORD OPERATIONS

During 2002, potential radiological doses to the public
and biota from Hanford operations were evaluated to
determine compliance with pertinent regulations and
limits (Chapter 5).

reported effluent releases and environmental surveillance

These doses were calculated using

data using version 1.485 of the GENII computer code and
Hanford-specific parameters. The potential dose to the
maximally exposed individual in 2002 from site opera-
tions was 0.02 mrem (0.2 pSv). To put this value into
perspective, the national average dose from background
sources (Figure S.2), according to the National Council on
Radiation Protection, is ~300 mrem/yr (3 mSv/yr), and the
current DOE radiological dose limit for a member of the

public is 100 mrem/yr (1 mSv/yr).

OTHER HANFORD ENVI-
RONMENTAL PROGRAMS

CLIMATE AND METEOROLOGY

Meteorological measurements are taken to support Han-
ford Site emergency preparedness, site operations, and
atmospheric dispersion calculations. Weather forecasting
and maintenance and distribution of climatological data
are provided. The data are provided by the Hanford Mete-
orology Station, which is located on the Central Plateau.
A complete report of climatological data for calendar year
2002 is contained in Hanford Site Climatological Data
Summary 2002 with Historical Data.

CULTURAL RESOURCES

Management of archaeological, historical, and traditional
cultural resources at the Hanford Site complies with the
requirements of various federal laws. During 2002, 164
cultural resource reviews were requested and conducted
on the Hanford Site to comply with Section 106 of the

National Historic Preservation Act.
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Figure S.2. National Annual Average Radiological Doses from Various Sources (National
Council on Radiation Protection and Measurements 1987)

Monitoring conducted during 2002 focused on: Locke
Island erosion, archaeological sites affected by visitors
or nature, historic buildings, and Native American sites.
A total of 66 archaeological sites, 5 buildings, and ceme-

tery or burial locations were monitored during 2002.

Public involvement is an important component of cul-
tural resource management. To accomplish this goal, DOE
developed mechanisms that allow the public access to
cultural resources information and the ability to comment
and make recommendations concerning the management
of cultural resources on the Hanford Site. During 2002,
seven tribal meetings on cultural resources provided a
venue for the exchange of information between DOE,
tribal staff members, and site contractors about projects
and work on the Hanford Site.

The final Hanford Cultural Resources Management Plan
was approved in December 2002, and the History of the
Plutonium Production Facilities at the Hanford Site Historic
District, 1943-1990 was published. During 2002, DOE
also continued to document the oral histories of early

residents of areas now part of the Hanford Site as well
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as Native Americans, former Hanford Site workers, and

current site employees. A total of eight interviews were

conducted during 2002.

BIlOoLOGICAL CONTROL
PROGRAM

The program was established in 1998 to prevent, limit,
clean up, or remediate the impact to the environment, or
human health and safety, from contaminated or undesir-
able plants or animals. The program is responsible for inte-
gration of (1) expanded radiological surveillance, (2) control
of plants and animals, (3) cleanup of legacy and new con-
tamination, and (4) restoration of sites affected by radioac-
tive contamination spread by plants and animals. During
2002, there were no incidents of offsite contamination
from plants or animals, and all reported cases of new con-
tamination on the site were cleaned up or scheduled for
cleanup. Flying insects were routinely monitored on Han-
ford and one contaminated housefly was captured in an
inactive liquid waste transfer facility in the 200-West
Area. The source of the contamination was identified and
sealed. There were 10 contaminated animals detected,

the same number as in 2001.



There are ten plant species targeted by the Noxious
Weed Control Program: yellow starthistle, rush skeleton-
weed, medusahead, babysbreath, dalmatian toadflax,
spotted knapweed, diffuse knapweed, Russian knapweed,
saltcedar, and purple loosestrife. They are controlled by
chemical or physical means or by introducing natural

insect predators.

COMMUNITY OPERATED
SURVEILLANCE PROGRAM

This program was initiated in 1990 to increase the public’s
involvement in and awareness of Hanford’s surveillance
program. During 2002, nine radiological air sampling sta-
tions were operated at selected locations around the site
Four of the stations are operated by area
teachers at Basin City, Richland, and Toppenish, Wash-

perimeter.

ington, and at Edwin Markham Elementary School in
Franklin County.

QUALITY ASSURANCE

Comprehensive quality assurance programs, which include

various quality control practices and methods to verify
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data, are maintained for data quality. The programs are
implemented through quality assurance plans designed to
meet requirements of the American National Stan-
dards Institute/American Society of Mechanical Engineers
and DOE Orders. Quality assurance plans are maintained
for all activities, and auditors verify conformance. Quality
control methods include, but are not limited to, replicate
sampling and analysis, analysis of field blanks and blind
reference standards, participation in interlaboratory cross-

check studies, and splitting samples with other laboratories.

Sample collection and laboratory 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 Intercompar-
ison Studies Program, and the national DOE Quality
Assessment Program indicated that laboratory performance
was adequate overall, was excellent in some areas, and

needed improvement in others.
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1.0 INTRODUCTION

R. W. Hanf

This report, published annually since 1958, includes
information and summary data that (1) provide an over-
view of activities at the Hanford Site during 2002;
(2) demonstrate the status of the site’s compliance with
applicable federal, state, and local environmental laws
and regulations, executive orders, and U.S. Department of
Energy (DOE) polices; (3) summarize environmental data
that characterize Hanford Site environmental manage-
ment performance; and (4) highlight significant environ-

mental programs.

Specifically, this report provides a short introduction to
the Hanford Site, discusses the site mission, and briefly
highlights the site’s various environmental-related pro-
grams. Included are sections discussing compliance issues,
site operations, environmental occurrences, and waste
management and chemical inventories. Also included are
descriptions of work defined by the Effluent and Near-
Facility Environmental Monitoring Programs, the Surface
Environmental Surveillance Project, the Hanford Ground-
water Monitoring Project, Vadose Zone Monitoring, the
Meteorological and Climatological Services Project, Eco-
system Monitoring and Ecological Compliance, the Hanford
Cultural Resources Laboratory, and information about
other programs and projects. Readers interested in more
detail than that provided in this report should consult the
technical documents cited in the text and listed in the
reference sections. Descriptions of specific analytical and
sampling methods used in the monitoring efforts are con-

tained in the Hanford Site environmental monitoring

plan (DOE/RL-91-50).

The appendices of this report contain additional infor-
mation that will assist the reader in understanding this
report and provide additional details about monitoring.
Appendix A contains helpful information about units of
measure, scientific notation, and other nomenclature.
Appendix B contains additional monitoring results for
2002 to supplement the information provided in the body

of the report. Appendix C is a glossary of terms used in
this report. Appendix D contains information about a
variety of government standards and permits governing
Hanford Site operations. Appendix E contains informa-
tion about dose calculations. Appendix F contains infor-
mation about radionulcides detected by gamma spectros-
copy. Appendix G contains information about threatened
and endangered species, candidate or sensitive animal
species, and plant species of concern potentially found on
the Hanford Site. Appendix H identifies errata that
were found in last year’s annual environmental report

(PNNL-13910).

1.0.1 CURRENT SITE
MISSION

For more than 40 years, Hanford Site facilities were dedi-
cated primarily to the production of special nuclear mate-
rials for national defense and to the management of
the resulting waste. Hanford was the first plutonium
production site in the world. In recent years, efforts have
shifted from production to the development of new waste
treatment and disposal technologies and characterizing
and cleaning up materials and contamination left from

historical operations.

Currently, the Hanford Site’s primary mission includes
cleaning up and shrinking the size of the site from
~1,517 square kilometers (~586 square miles) to
~194 square kilometers (~75 square miles) by the target
date of 2012. The on-line report Hanford 2012: Acceler-
ating Cleanup and Shrinking the Site (DOE/RL-2000-62)
states that the cleanup mission includes three strategies:

1. Restore the Columbia River corridor by continuing to clean
up Hanford Site sources of radiological and chemical
contamination that threaten the air, groundwater, or
Columbia River. It is expected that most river corridor
projects will be completed by 2012.
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2. Transition the Central Plateau (200-East and 200-West
Areas) from primarily waste storage to waste character-
ization, treatment, storage, and disposal operations, which

are expected to last for another 40 years.

3. Prepare the site for future activities such as long-term
stewardship, other DOE and non-DOE federal missions,
and other public and private sector uses.

The goal of these strategies is to complete major portions
of the site cleanup by 2012 and to do so in a manner that
protects the environment and uses taxpayers’ dollars

wisely and efficiently.

1.0.2 OVERVIEW OF THE
HANFORD SITE

The Hanford Site lies within the semi-arid Pasco Basin of
the Columbia Plateau in southeastern Washington State
(Figure 1.0.1). The site occupies an area of ~1,517 square
kilometers (~586 square miles) located north of the city
of Richland (DOE/EIS-0222-F). This area has restricted
public access and provides a buffer for areas on the site
that were used for production of nuclear materials, waste
storage, and waste disposal. The Columbia River flows
eastward through the northern part of the site and then

turns south, forming part of the eastern site boundary.

The major DOE operational, administrative, and research
areas on and around the Hanford Site (Figure 1.0.1)

include

e 100 Areas — located along the south and west shores of
the Columbia River. These are the sites of nine retired
plutonium production reactors. The 100 Areas occupy a

total of ~11 square kilometers (~4 square miles).

e 200-West and 200-East Areas — centrally located on a
plateau. These areas are ~8 and 11 kilometers (~5 and
7 miles), respectively, south and west of the Columbia River.
These areas house facilities that received and dissolved
irradiated fuel and then separated out the plutonium. These
facilities were called “separations plants.” The 200 Areas

cover a total of ~16 square kilometers (~6 square miles).

® 300 Area — located just north of Richland, Washington.
From the early 1940s until the advent of the cleanup
mission, most research and development at the Hanford
Site were carried out in the 300 Area. The 300 Area was
also the location of nuclear fuel fabrication. This area
covers ~1.5 square kilometers (~0.6 square mile).
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® 400 Area — located northwest of the 300 Area. The
400 Area is the location of the Fast Flux Test Facility, which
is scheduled for deactivation during 2003. This nuclear
reactor was designed to test various types of nuclear fuel.
The 400 Area covers ~0.61 square kilometer (~0.23 square
mile).

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

e Former 1100 Area — located generally between the
300 Area and the city of Richland covering an area of
311 hectares (768 acres). On October 1, 1998, this area
was transferred to the Port of Benton as a part of DOE’s
Richland Operations Office economic diversification
efforts and is no longer part of the Hanford Site. However,

DOE contractors continue to lease facilities in this area.

e Richland North Area (off the site) — includes the
Environmental Molecular Sciences Laboratory and other
DOE and contractor facilities, mostly leased office build-

ings, generally located in the northern part of the city of
Richland.

¢  Volpentest Hazardous Materials Management and
Emergency Response Training and Education Center
(also called HAMMER) — a worker safety training facility
located on the site near the city of Richland. It consists of
a 32-hectare (80-acre) main site and a 4,000-hectare
(10,000-acre) law enforcement and security training site.
The facility is owned by DOE, managed by Fluor Hanford,
Inc., and used by site contractors, federal and state agencies,

tribal governments, and private industry.

Other site related facilities (office buildings) are located
within the Richland, Pasco, and Kennewick (Tri-City)

area.

The 78,900-hectare (195,000-acre) Hanford Reach
National Monument (Figure 1.0.2) was established on the
Hanford Site by a Presidential Proclamation in June 2000
(65 FR 114) to protect the nation’s only non-impounded
stretch of the Columbia River upstream of Bonneville Dam
in the United States and a remnant of a large shrub-steppe

ecosystem that once blanketed the Columbia River Basin.

Non-DOE operations and activities on Hanford Site leased
land or in leased facilities include commercial power
production by Energy Northwest at the Columbia Gener-
ating Station (4.4 square kilometers [1.6 square miles]) and
operation of a commercial low-level radioactive waste

burial site by US Ecology, Inc. (0.4 square kilometer
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[0.2 square mile]). The Laser Interferometer Gravitational-
Wave Observatory (LIGO) was constructed between 1994
and 1999 and is operated jointly by the California and
R. H. Smith
Distributing operates vehicle-fueling stations in the
200 Areas.
operated several laboratories in the 300 Area until March
2002.
natural gas package boilers to produce steam in the 200

Massachusetts Institutes of Technology.
Washington State University at Tri-Cities

Johnson Controls, Inc. operates 42 diesel and
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and 300 Areas and has compressors supplying compressed
air to the site. Kaiser Aluminum and Chemical Corpora-
tion leased the 313 Building in the 300 Area from 1994
until January 2002 to use an extrusion press that was for-
merly DOE owned.

Near the city of Richland, immediately adjacent to the
southern boundary of the Hanford Site, Framatome ANP,
Inc. operates a commercial nuclear fuel fabrication facility



and Allied Technology Group Corporation operates a low-
level radioactive waste decontamination, super compac-

tion, and packaging facility.

1.0.3 SITE MANAGEMENT

The DOE Richland Operations Office and the DOE
Office of River Protection jointly manage the Hanford
Site through several contractors and their subcontractors.
Each contractor is responsible for safe, environmentally
sound, maintenance and management of its activities or
facilities; for waste management; and for monitoring any
potential effluent to assure environmental compliance.
The U.S. Fish and Wildlife Service was a joint steward of
portions of the Hanford Reach National Monument with
DOE.

DOE Richland Operations Office. The DOE Richland
Operations Office manages legacy cleanup, research, and

other programs at the Hanford Site.

During 2002, the principal contractors for the DOE Rich-
land Operations Office, and their respective responsibil-
ities, included the following:

e Bechtel Hanford, Inc. is the environmental restoration
contractor for the Hanford Site. Bechtel Hanford, Inc., a
subsidiary of Bechtel National, Inc., plans, manages, and
executes activities for the cleanup of contaminated soil
and inactive nuclear facilities, with a major focus of
protecting the Columbia River. Bechtel Hanford, Inc.’s
subcontractors were CH2ZM HILL Hanford, Inc. and
Eberline Services Hanford, Inc.

¢ Fluor Hanford, Inc. is the prime contractor for the Proj-
ect Hanford Management Contract. It manages and inte-
grates work to support cleanup of former DOE nuclear
production facilities at the site. Fluor Hanford, Inc.’s
principal subcontractors were Framatome ANP DE&S,
Inc.; Duratek Federal Services of Hanford, Inc.;
Numatec Hanford Corporation; and Westinghouse
Safety Management Solutions. Other subcontractors to
Fluor Hanford, Inc. included Day & Zimmerman Protec-
tion Technology Hanford, Lockheed Martin Infor-
mation Technology, and Fluor Federal Services.

e Hanford Environmental Health Foundation works to
identify and analyze the hazards that Hanford personnel
face in the work environment. During 2002, the founda-
tion’s occupational health services provided occupational
medicine and nursing, medical surveillance, ergonomics

assessment, exercise physiology, case management,
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psychology and counseling, fitness for duty evaluations,
health education, infection control, immediate health care,

industrial hygiene, and health, safety, and risk assessment.

e S. M. Stoller Corporation performs geophysical logging
for both the DOE Richland Operations Office and DOE
Office of River Protection as of July 21, 2002. Until then,
this work was performed by MACTEC-ERS. In addition,
responsibility for day-to-day program management was
transferred from the DOE Grand Junction Office to the DOE
Richland Operations Office. The primary goal of logging
activities performed for the DOE Richland Operations
Office is characterization of waste sites on the Central
Plateau. For the DOE Office of River Protection, the log-
ging effort involves vadose zone monitoring around the

single-shell tanks.

¢ Pacific Northwest National Laboratory is a DOE
facility operated by Battelle Memorial Institute for DOE’s
national security and energy missions. The core mission is
to deliver environmental science and technology in the
service of the nation and humanity. On July 23, 2002,
DOE announced a two-year restructuring project that will
re-engineer management processes to comply with the
President’s Management Agenda to improve efficiency and
reduce the cost of operations. The effort is aimed at reducing
layers of management, streamlining decision-making proc-
esses, clarifying lines of authority, making more efficient use
of resources, and reshaping and rebuilding the DOE Office
of Science work force. A Pacific Northwest Site Office will
be established to provide oversight of Pacific Northwest
National Laboratory. When the office is established, Pacific
Northwest National Laboratory will report directly to the
Office of Science in DOE Headquarters rather than the
DOE Richland Operations Office.

DOE Office of River Protection. The DOE Office of
River Protection was established by Congress in 1998 as a
field office to manage DOE’s largest, most complex envi-
ronmental cleanup project—Hanford tank waste retrieval,
treatment, and disposal. Sixty percent of the nation’s

high-level radioactive waste is stored at Hanford in tanks.

The principal contractors for the DOE Office of River
Protection in 2002 and their respective responsibilities

included the following:

¢ Bechtel National, Inc. — Bechtel National, Inc.’s con-
tract mission is to design, build, and start up facilities on a
26.3-hectare (65-acre) site on the Central Plateau of
Hanford to convert liquid radioactive waste into a stable
glass form (vitrification). The 10-year contract for this
work was awarded in December 2000.



e Washington Group International — A prime sub-
contractor to Bechtel National, Inc. Washington Group
International is a participant in the mission to design,
construct, and start up the Waste Treatment (vitrification)
Plant.

e CH2M HILL Hanford Group, Inc. — The DOE Office
of River Protection’s prime contractor has the responsibil-
ity to store and retrieve for treatment ~201 million liters
(~53 million gallons) of radioactive and hazardous waste
stored in 177 underground tanks at Hanford. The company’s
role also includes storing the treated waste until perma-

nent disposal facilities are available. The contract for

CH2M HILL Hanford Group, Inc. runs through 2006.

Additional information about Hanford Site management
and contractors can be found on the Internet at http://
www.hanford.gov/top/whowho.html and http://www.gjo.
doe.gov/programs/hanf/HTFVZ html.

During 2002, DOE, the U.S. Fish and Wildlife Service,
and the Washington State Department of Fish and Wild-
life were joint stewards of the Hanford Reach National
Monument. The U.S. Fish and Wildlife Service adminis-
tered three major management units of the monument
totaling ~66,775 hectares (~165,000acres). These included
(1) the Fitzner/Eberhardt Arid Lands Ecology Reserve
Unit, a 312-square-kilometer (120-square-mile) tract of
land in the southwestern portion of the Hanford Site;
(2) the Saddle Mountain Unit, a 130-square-kilometer
(50-square-mile) tract of land located north-northwest of
the Columbia River and generally south and east of State
Highway 24; and (3) the Wahluke Unit, a 225-square-
kilometer (87-square-mile) tract of land located north and
east of both the Columbia River and the Saddle Mountain
Unit (Figure 1.0.1).

The portion of the monument administered by DOE
included the McGee Ranch/Riverlands Unit (north and
west of State Highway 24 and south of the Columbia
River), the Columbia River islands in Benton County, the
Columbia River corridor (one-quarter mile inland from
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the Hanford Reach shoreline) on the Hanford (Benton
County) side of the river, and the sand dunes area located
along the Hanford side of the Columbia River north of the

Columbia Generating Station.

Approximately 162 hectares (~400 acres) along the north
side of the Columbia River, west of the Vernita Bridge, and
south of State Highway 243 was managed by the Washing-
ton State Department of Fish and Wildlife. All of these
lands have served as a safety and security buffer zone for
Hanford Site operations since 1943, resulting in an eco-
system that has been relatively untouched for nearly

60 years.
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2.0 ENVIRONMENTAL REGULATORY
COMPLIANCE

J. P. Duncan

This section describes how the U.S. Department of
Energy (DOE) and its contractors achieve and maintain
environmental and regulatory compliance. Subsections
include (1) stakeholder and tribal involvement in the envi-
ronmental restoration and waste management missions at
the Hanford Site, (2) the current compliance status of
principal regulations and permits, (3) Hanford cleanup
operation issues and actions arising from compliance efforts,
(4) an annual summary of environmentally significant
occurrences, and (5) waste management and chemical
inventory information. It is the policy of DOE that all
activities are carried out in compliance with applicable

federal, state, and local environmental laws and

regulations, DOE Orders, Secretary of Energy Notices,
DOE Headquarters and site operations office directives,
policies, and guidance. This includes those specific
requirements, actions, plans, and schedules identified in
the Hanford Federal Facility Agreement and Consent
Order (also known as the Tri-Party Agreement; Ecology
et al. 1998) and other compliance or consent agreements.
Both the DOE Richland Operations Office and the DOE
Office of River Protection recognize the importance of
maintaining a proactive program of self-assessment and
regulatory reporting to assure that environmental com-
pliance is achieved and maintained at the Hanford Site.
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2.1 STAKEHOLDER AND TRIBAL
INVOLVEMENT

J. P. Duncan

Many stakeholders have a role in DOE’s mission of envi-
ronmental restoration, waste management, and protection
of the Columbia River at the Hanford Site. Stakeholders
include federal, state, and local regulatory agencies; envi-
ronmental groups; regional communities and govern-
ments; and the public. Indian Tribes and Nations have a
government-to-government relationship with DOE. The
following sections describe the roles of the principal
agencies, groups, organizations, and the public at the Hanford
Site.

2.1.1 REGULATORY
OVERSIGHT

K. A. Peterson

Several federal, state, and local regulatory agencies are
responsible for monitoring and enforcing compliance with
applicable environmental regulations at the Hanford Site.
The agencies include the U.S. Environmental Protection
Agency (EPA), Washington State Department of Ecology,
Washington State Department of Health, and Benton
Clean Air Authority.

EPA is the primary federal regulatory agency that develops,
promulgates, and enforces environmental regulations and
standards as directed in statutes enacted by Congress. In
some instances, EPA has delegated authority to the state
or authorized the state program to operate in lieu of the
federal program when the state’s program meets or exceeds
EPA’s requirements. For instance, EPA has delegated the
authority for enforcement of certain air pollution control
and hazardous waste management to the Washington
State Department of Ecology. In other activities, the state
program is assigned direct oversight of the DOE Richland
Operations Office as provided by federal law. For example,
the Washington State Department of Health has direct
authority under the Clean Air Act to enforce the standards

and requirements under a state-wide program to regulate
radionuclide air emissions at the Hanford Site. In accor-
dance with Title 40, Code of Federal Regulations, Part 61
(40 CFR 61), Subpart H, the Hanford Site is required to
submit an annual report on its radionuclide emissions.
Where federal regulatory authority is not delegated or only
partially authorized to the state, EPA Region 10 is respon-
sible for reviewing and enforcing compliance with EPA
regulations as they pertain to the Hanford Site. EPA per-
iodically reviews the state environmental programs and
reserves the right to directly enforce federal environ-

mental regulations.

Although Oregon does not have regulatory authority at
the Hanford Site, DOE recognizes its interest in Hanford
Site cleanup because of the state’s location along the
Columbia River. Oregon has seats on the Hanford Advi-
sory Board and participates in the State and Tribal
Government Working Group for the Hanford Site, which
reviews the site’s cleanup plans.

2.1.2 HANFORD
FEDERAL FACILITY
AGREEMENT AND
CONSENT ORDER

R. D. Morrison

The Hanford Federal Facility Agreement and Consent
Order (also known as the Tri-Party Agreement; Ecology
et al. 1998) is an agreement among the Washington State
Department of Ecology, EPA, and DOE to achieve envi-
ronmental compliance at the Hanford Site with the
Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA), including the Superfund Amend-
ments and Reauthorization Act remedial action provisions,
and with the Resource Conservation and Recovery Act
(RCRA) treatment, storage, and disposal unit regulations
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and corrective action provisions. The Tri-Party Agree-
ment (1) defines RCRA and CERCLA cleanup commit-
ments, (2) establishes responsibilities, (3) provides a basis
for budgeting, and (4) reflects a concerted goal to achieve
regulatory compliance and remediation with enforceable
milestones. A companion document to the Tri-Party Agree-
ment is the Hanford Site Tri-Party Agreement Public
Involvement Community Relations Plan (Tri-Party Agree-
ment Agencies 2002). This plan describes how public
information and involvement activities are conducted for

Tri-Party Agreement decisions.

The Tri-Party Agreement has evolved as cleanup of the
Hanford Site has progressed. Significant changes to the
agreement have been negotiated between the Washington
State Department of Ecology, EPA, and DOE to meet the
changing conditions and needs of the cleanup. All signifi-
cant changes to the agreement undergo a process of public
involvement that enhances communication and addresses
the public’s concerns prior to final approvals. Copies of
the agreement are publicly available at the DOE’s Public
Reading Room located in the Consolidated Information
Center on the campus of Washington State University at
Tri-Cities, Richland, Washington, and at information
repositories in Seattle and Spokane, Washington, and
Portland, Oregon. The Tri-Party Agreement can be
viewed on the Internet at http://www.hanford.gov/tpa/
tpahome.htm. To be placed on the mailing list to obtain
Tri-Party Agreement information, contact the EPA or
DOE directly, or call the Washington State Department of
Ecology at 1-800-321-2008. Requests can be sent to:

Hanford Mailing List
P.O. Box 1000

M/S B3-30

Richland, WA 99352

2.1.3 THE ROLE OF
INDIAN TRIBES AND
NATIONS

K. V. Clarke

The Hanford Site is located on land ceded to the United
States government by the Yakama Nation and the Con-

federated Tribes of the Umatilla Indian Reservation in
the Treaties of 1855. These tribes, as well as the Nez Perce
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Tribe, have treaty fishing rights on portions of the Colum-
bia River. These tribes reserved the right to fish at all usual
and accustomed places and the privilege to hunt, gather
roots and berries, and to pasture horses and cattle on open
and unclaimed land. The Wanapum are not a federally
recognized tribe; however, they have historic ties to the
Hanford Site as do the Confederated Tribes of the Colville
Reservation, whose members are descendants of people

who used the area known as the Hanford Site.

The Hanford Site environment supports a number of
Native American foods and medicines and contains sacred
places important to tribal cultures. The tribes hope to safely
use these resources in the future and want to assure them-

selves that the Hanford environment is clean and healthy.

American Indian Tribal Governments have a unique legal
and political relationship with the United States Govern-
ment defined by history, treaties, statutes, court decisions,
and the U.S. Constitution. In recognition of this relation-
ship, DOE and each tribe interact and consult directly.
Tribal government representatives from the Yakama
Nation, Confederated Tribes of the Umatilla Indian Reser-
vation, and Nez Perce Tribe participate in DOE supported
groups such as the State and Tribal Government Working
Group, the Hanford Natural Resources Trustee Council,
the Hanford Site Groundwater Protection Program, the
Hanford Cultural Resources Program, and provide review
and comments on draft documents. Both the Wanapum
and the Confederated Tribes of the Colville Reservation
are provided an opportunity to comment on documents

and participate in cultural resource management activities.

DOE’s American Indian and Alaska Native Tribal Gov-
ernment Policy (revised in November 2000) guides DOE’s
interaction with tribes for Hanford plans and activities.
The policy states, among other things, “The Department
will consult with any American Indian or Alaska Native
tribal government with regard to any property to which
that tribe attaches religious or cultural importance which
might be affected by a DOE action.” In addition to the
DOE’s American Indian and Alaska Native Tribal Gov-
ernment Policy, laws such as the American Indian Religious
Freedom Act, the Archaeological Resources Protection Act of
1979, the National Historic Preservation Act, and the Native
American Graves Protection and Repatriation Act require
consultation with tribal governments. The combination of

the Treaties of 1855, federal policy, executive orders, laws,



regulations and the federal trust responsibility, provide the
basis for tribal participation in Hanford Site plans and
activities. DOE provides financial assistance to affected
tribal governments through cooperative agreements with
the Yakama Nation, Confederated Tribes of the Umatilla
Indian Reservation, and Nez Perce Tribe to support their
involvement in environmental management activities at

the Hanford Site.

2.1.4 HANFORD
NATURAL RESOURCE
TRUSTEE COUNCIL

S. H. Wisness

The President of the United States, by Executive Order,
has appointed the heads of some federal departments to
act on behalf of the public as trustees for natural resources
when natural resources may be injured, destroyed, lost, or
threatened as a result of a release of hazardous substances.
For example, the President appointed the Secretary of
Energy as the primary trustee for all natural resources
located on, over, or under land administered by DOE,
including the Hanford Site. Other designated federal
trustees for Hanford natural resources include the
U.S. Department of the Interior represented by the
U.S. Fish and Wildlife Service and the Bureau of Land
Management, and the U.S. Department of Commerce
represented by the National Oceanic and Atmospheric
Administration.

CERCLA authorizes state governors to designate a state
trustee to coordinate all state trustee responsibilities.
CERCLA further states that chairmen (or heads of gov-
erning bodies) of Indian tribes have essentially the same
trusteeship over natural resources belonging to or held in
trust for the tribe as state trustees. Indian tribes and state
organizations have been designated as natural resource
trustees for certain natural resources at or near the Han-
ford Site. Indian tribes include the Yakama Nation, Con-
federated Tribes of the Umatilla Indian Reservation, and
Nez Perce Tribe. State organizations include the Wash-
ington State Department of Ecology, Washington State
Department of Fish and Wildlife, and Oregon Department
of Energy.

2.5

Stakeholder and Tribal Involvement

The trustees cooperate with project managers to coordi-
nate assessments, investigations, and planning; carry out
damage assessments; and devise and implement restora-
tion plans. The Hanford trustees signed a Memorandum
of Agreement (1996) establishing the Hanford Natural
Resource Trustee Council. The primary purpose of the
council is to facilitate the coordination and cooperation of
the trustees in their efforts to mitigate the effects to natural
resources that result from either hazardous substance
releases within the Hanford Site or the remediation of
those releases. The council also adopted bylaws to direct

the process of arriving at consensus agreements.

The trustees met as a formal council four times during 2002
to discuss cleanup issues on the Central Plateau and in the
Columbia River Corridor. In addition to cooperation and
information sharing, the council was instrumental in
acquiring funds for the restoration of naturally damaged
shrub-steppe habitat on Fitzner/Eberhardt Arid Lands
Ecology Reserve Unit as mitigation for construction of

Environmental Restoration Disposal Facility cells 1 and 2.

During 2000, the council completed a pre-assessment of
the former Hanford 1100 Area.
between DOE and one of the trustees, the Yakama Nation,

Litigation continues

regarding potential injury to natural resources.

Information about the council, including its history and
projects, can be found at http://www.hanford.gov/boards/
nrtc.

2.1.5 PuBLIC
PARTICIPATION

B. K. Wise

Individuals may influence Hanford Site cleanup decisions
through public participation activities. The public is pro-
vided opportunities to contribute their input and influ-
ence decisions through many forums, including but not
limited to Hanford Advisory Board meetings, Tri-Party
Agreement activities, National Environmental Policy Act
public meetings on various environmental impact state-
ments, and other involvement activities. The Offices of
Communications (DOE Richland Operations Office and
the DOE Office of River Protection) coordinate the plan-
ning and scheduling of public participation activities for

the Hanford Site.



The Hanford Site Tri-Party Agreement Public Involvement
Community Relations Plan (Tri-Party Agreement Agencies
2002) outlines how public information and involvement
activities are conducted for Tri-Party Agreement deci-
sions. Washington State Department of Ecology, DOE,
and EPA developed and revised the plan with input from
the public. The plan was approved in 1990. The plan is
updated on an as-needed basis; the most recent revision
occurred during January 2002. The plan can be found on

the Internet at http://www.hanford.gov/crp/toc.htm.

A mailing list of about 3,300 individuals who have indi-
cated an interest in participating in Hanford Site decisions
is maintained. The mailing list also is used to send topic-
specific information to those people who have requested it.
Information is provided on upcoming decisions to elected
officials, community leaders, special interest groups, and

the media.

To inform the public of upcoming opportunities for public
participation, The Hanford Update/Hanford Happenings, a
synopsis and calendar of all ongoing and upcoming
Tri-Party Agreement public involvement activities, is
published bimonthly and distributed to the entire mailing
list. To allow Hanford stakeholders and others to access
up-to-date information, documents from the Tri-Party
Agreement’s Administrative Record and Public Informa-
tion Repository are available at http://www2.hanford.gov/
arpir.

The public can obtain information about cleanup activities
at (800) 321-2008. The public can request information
about public participation activities and receive a response
by contacting the Office of Communications (DOE Rich-
land Operations Office) at (509) 376-7501. Also, a calen-
dar of public involvement opportunities can be found at

http://www.hanford.gov/calendar/.

2.1.6 HANFORD
ADVISORY BOARD

B. K. Wise

The Hanford Advisory Board was chartered during January
1994 under the Federal Advisory Committee Act to advise
DOE, EPA, and Washington State Department of Ecology
on major Hanford Site cleanup policy issues. The Hanford

Advisory Board was the first of many such advisory groups
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created by DOE at weapons production cleanup sites across
the nation. The board consists of 31 members who repre-
sent a broad cross section of interests, including environ-
mental, local governments, public health, business, tribal
governments, and the public. Each board member has at
Todd Martin, Citizens for a Clean
Eastern Washington, is the current chairperson. The board

least one alternate.

has five standing committees: (1) Budgets and Contracts,
(2) River and Plateau, (3) Health Safety and Environ-
mental Management, (4) Tank Waste, and (5) Public

Involvement and Communications.

The board held seven 2-day meetings during 2002. Mem-
bers are engaged in discussions with representatives from
the Tri-Party Agreement agencies on major cleanup issues,
plans to treat tank waste, and budget priorities. The board
produced 14 new pieces of consensus advice (making a
total of 134), engaged in a series of meetings, participated
in several workshops, and engaged in informational
exchanges with each other and representatives from the
Tri-Party Agreement agencies. In addition, the board
created the Exposure Scenarios Task Force to identify
values and possible future uses of the land and resources of
the Hanford Site and the exposure scenarios the Tri-Party
agencies should consider in making cleanup decisions.
The task force held five workshops in 2002. Information
about the Hanford Advisory Board, including copies of
its advice and responses can be found at http://
www.hanford.gov/boards/hab/index.htm.

2.1.7 HANFORD SITE
TECHNOLOGY
COORDINATION GROUP

J. P. Duncan

The Hanford Site Technology Coordination Group was
established in 1994 to assess science and technology
needs, enhance communications, and provide technology-
transfer functions. It consisted of a Management Council
and five subgroups aligned with the Environmental Man-
agement Focus Areas: (1) deactivation and decommis-
sioning, (2) mixed waste, (3) subsurface contaminants,
(4) tanks, and (5) nuclear materials. The primary objective
of the Hanford Site Technology Coordination Group was
the timely and cost-effective demonstration and imple-

mentation of technologies recognized for site cleanup.



During 2002, the subgroups endorsed the science and tech-
nology needs developed by the site contractors for sub-
mittal to the Environmental Management Focus Areas
and the Environmental Management Science Program.
Nine new technologies were deployed at the Hanford Site

as a result of development efforts.

2.1

Stakeholder and Tribal Involvement

As of July 1, 2002, funding for the Hanford Site Technol-
ogy Coordination Group was discontinued, resulting in
its dissolution. DOE remains committed to the deploy-
ment of new and innovative technologies that will expe-

dite cleanup efforts.



2.2 COMPLIANCE STATUS

J. P. Duncan

This section summarizes the status of Hanford Site activi-
ties with regard to federal environmental protection
statutes and associated state and local environmental
regulations. Permits required under specific environmen-

tal protection regulations are discussed.

2.2.1 HANFORD
FEDERAL FACILITY
AGREEMENT AND
CONSENT ORDER

R. D. Morrison

The Hanford Federal Facility Agreement and Consent
Order (Tri-Party Agreement; Ecology et al. 1998) commits
DOE to achieve compliance with the remedial action
provisions of CERCLA and with the treatment, storage,
and disposal unit regulations and corrective action provi-
sions of RCRA, including the state’s implementing regula-
tions. From 1989 through 2002, a total of 773 milestones
and 274 target dates have been completed. During 2002,
there were 40 specific cleanup milestones scheduled for
completion: 36 were completed on or before their
required due dates, 2 were completed beyond their estab-
lished due dates, and 2 are yet to be completed.

2.2.1.1 TRI-PARTY
AGREEMENT MILESTONES

The Tri-Party Agreement is an agreement for achieving
compliance with CERCLA remedial action provisions
and with RCRA treatment, storage, and disposal unit reg-
ulations and corrective action provisions. The Tri-Party
Agreement contains a schedule, using numerous enforce-
able major and interim milestones, which reflects a con-
certed goal of achieving full regulatory compliance and

remediation.

The following list contains the calendar year 2002 mile-
stones completed under the terms of the Tri-Party

Agreement:

e M-013-00M - Submit one 200 National Priority List
remedial investigation/feasibility study work plan for the
200-IS-1 tanks/lines/pits/diversion boxes operable unit.
Includes waste sites in the 200-ST-1 Operable Unit.

e M-015-41B — Submit 200-TW-1 and 200-TW-2 Oper-
able Units remedial investigation report to EPA and
Washington State Department of Ecology and include the
past-practice waste sites in the 200-PW-5 fission product-
rich process waste group.

e M-016-03A — Establish date for completion of 300 Area
remedial actions.

e M-016-03G - Establish an Environmental Restoration
Disposal Facility staging area that is ready to receive
drummed waste from the 618-4 burial ground in accordance
with an Environmental Restoration Disposal Facility record

of decision amendment.

e M-016-26B - Complete remediation and backfill of
51 liquid waste sites in the 100-BC-1, 100-BC-2,
100-DR-1, 100-DR-2 and 100-HR-1 Operable Units and
process effluent pipelines in the 100-DR-1, 100-DR-2, and
100-HR-1 Operable Units. Complete revegetation of
36 liquid waste sites in the 100-BC-1, 100-DR-1,
100-DR-2, and 100-HR-1 Operable Units as defined in the
remedial design report/remedial action work plan for the

100 Areas (DOE/RL-96-17).

e M-016-41B — Submit closeout verification package for
J.A. Jones 1 and 600-23 waste sites for EPA approval.

e M-019-00 — Complete treatment and/or direct disposal of
at least 1,644 cubic meters (2,150 cubic yards) of contact-
handled low-level mixed waste already in storage as of
October 1, 1995, as well as newly generated Hanford Site

low-level mixed waste.

e M-023-23 — Submit a document that defines leak detection
and monitoring functions and requirements for single-shell
tank systems to Washington State Department of Ecology
for approval.
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M-023-24 — Submit single-shell tank system integrity
assessment report and associated certification(s) and
determination(s) pursuant to 40 CFR 265, Subpart J. This
report shall document and assess the integrity of DOE’s
single-shell tank system pursuant to the requirements of

40 CFR 265, Subpart J.

M-023-25A — Complete installation of the first four liquid
observation wells and begin weekly liquid observation
monitoring at four single-shell tanks by March 31, 2002.

M-023-25B — Complete installation of the second four
liquid observation wells and begin weekly liquid observation
monitoring at four single-shell tanks by September 30, 2002.

M-024-00N - Install RCRA groundwater monitoring
wells at the rate of 29 in calendar year 1989, 30 in calendar
year 1990, and up to 50 per year thereafter as specified by
agreed interim milestones until all land disposal units
and single-shell tanks are determined to have RCRA-

compliant monitoring systems.

M-024-56 — Install two additional wells at single-shell
tank Waste Management Area TX-TY. Location 1: well
installed downgradient (perimeter) between wells
299-W14-6 and 299-W14-14. Location 2: well installed
~55 meters (~180 feet) south of well 299-W15-22. Water
quality screening as described above with standard-design
top-of-table well completion.

M-026-01L — Submit an annual Hanford Land Disposal
Restrictions Report in accordance with Tri-Party Agreement
requirements to cover the period from January 1 of the
previous year through December 31 of the reporting year.

M-034-17 — Initiate removal of spent nuclear fuel from
the K-East Basin and transport to the K-West Basin.

M-035-09C - Conduct biennial assessments of informa-
tion and data access needs with EPA and Washington
State Department of Ecology. DOE will propose imple-
mentation schedules (Tri-Party Agreement milestones) for

enhancements as a result of the biennial assessments.

M-043-15 — Start construction for upgrades in the AW Tank

Farm.

M-044-00A — Complete delivery of information require-
ments as identified in the annually submitted Waste

Information Requirements Document.

M-044-15F — Complete characterization deliverables
consistent with Waste Information Requirements Docu-
ment developed for 2000. Reporting on progress of these
deliverables will be done in quarterly reports due at the end
of the month following each fiscal year quarter. The fourth
quarter report due at the end of October will also include a

year-end summary of all deliverables due for the fiscal year.
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M-044-16F — Complete input of characterization infor-
mation for high-level waste tanks for which sampling and
analysis were completed per Waste Information Require-
ments Document into an electronic database. Offsite access
to the database containing tank waste characterization
information will be made available to EPA and Washington
State Department of Ecology.

M-045-00C — Complete re-negotiation of second phase
activities (i.e., September 30, 2006 through September 30,
2015) for the single-shell tank waste retrieval.

M-045-02K — Submit annual update of single-shell tank
retrieval sequence document.

M-046-00I — This new milestone replaces existing mile-
stone M-31-02. A tank volume projection report shall be
submitted on an annual basis to the Washington State
Department of Ecology and EPA. This report shall include
discussions covering all assumptions which form the basis
of the projection. The report shall include or shall be
accompanied by DOE’s plans for acquisition of additional

tanks based on the tank volume projection.

M-046-01H — Concurrence of additional tank acquisi-
tion. The three parties shall meet to establish new mile-
stones, if required, for acquisition of additional tanks.

M-048-02D — Submit to the Washington State Department
of Ecology a report assessing technology development by
March 31, 2002. Develop ultrasonic testing equipment, or
an equivalent technology, to assess material thickness and
defects of the predicted maximum stress region of the lower
knuckle base metal of double-shell tanks.

M-048-02E — Submit to the Washington State Department
of Ecology a report assessing technology development by
September 30, 2002. Develop ultrasonic testing equipment,
or an equivalent technology, to assess material thickness
and defects of the predicted maximum stress region of the

lower knuckle base metal of double-shell tanks.

M-048-10 — Submit a written report to the Washington
State Department of Ecology documenting results of ultra-
sonic testing of the primary tank walls in four double-shell
tanks not previously examined by ultrasonic testing.

M-062-01E — Submit semiannual project compliance
report.

M-062-06 — Start construction of Phase [ Treatment
Complex. First placement of structural concrete at one of
the treatment complex principal facilities (i.e., pretreat-
ment, low-activity waste vitrification, or high-level waste

vitrification facilities).

M-083-09 — Complete repackaging and shipment of all

Hanford ash mixed waste currently stored in the Plutonium



Finishing Plant to the Central Waste Complex for storage.
Repackaging and shipment of Hanford ash mixed waste does
not include those items identified as non-destructive assay
standards or set aside for Waste Isolation Pilot Plant

verification sampling.

® M-083-10 - Complete solidification of selected plutonium-
bearing solutions currently located in the Plutonium
Finishing Plant and shipment to the Central Waste Complex
for storage.

e M-083-21 — Submit a residual chemical hazards assess-
ment for the Plutonium Finishing Plant to the Washington
State Department of Ecology as a primary document. The
document will list the processing equipment including tanks,
piping, and waste lines that may contain residual chemicals
and an evaluation of the associated hazards. The document
will describe the evaluation, criteria, and processes to
accomplish these tasks. It will also categorize the items
based on risk to human health and the environment, include
considerations on whether response actions are required,
and provide a schedule for actions necessary to address
significant risks prior to final deactivation. The methods
for defining the categories will be described in the document.

e M-092-14 — Complete removal, transfer, and initiate stor-
age of Phase I 300 Area special case waste and materials.
Phase I inventory will consist of, at minimum, one-third
the total curie content of all 300 Area special case waste.

e M-093-06 — Complete removal action work plan/

surveillance and maintenance plan for B Reactor.

e M-093-13 —Initiate characterization and design of interim
safe storage for the DR Reactor.

e M-094-02 — Submit an amendment to the existing
324 Building Radiochemical Engineering Cells, High-
Level Vault closure plan (DOE/RL-96-73) for Washington
State Department of Ecology review and approval. The
amendment shall change the existing closure plan path from
clean closure to a path where the high-risk materials and
waste are removed from the facility followed by complete
disposition.

Milestones completed after their established due dates in
2002 under the terms of the Tri-Party Agreement include

the following items:

e M-034-18A - Complete removal of spent nuclear fuel
equivalent to 957 metric tons (1,053 tons) heavy metal from
the K-West Basin. This interim milestone will be complete
when spent nuclear fuel equivalent to 957 metric tons
(1,053 tons) heavy metal has been removed from K-West
Basin and transported to the Cold Vacuum Drying Facility.
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e M-034-29 — Complete K-East and K-West Basin facility

modifications for an alternate fuel transfer strategy.

Milestones not completed in 2002 under the terms of the

Tri-Party Agreement include the following two items:

® M-034-08 - Initiate full-scale K-East Basin sludge removal.
DOE shall complete and approve K-East sludge removal
definitive design documents, all associated construction,
and readiness assessments, and initiate removal of sludge

from the basin.

e M-091-20 — Prepare T Plant to receive the first canister of
K Basins floor and pit sludge. This interim milestone will
be complete when all T Plant readiness activities have
been completed to accept pit and floor sludge. Readiness is
defined as the issuance of the readiness to proceed letter by
the approval authority.

2.2.1.2 APPROVED
MODIFICATIONS TO THE
TRIF-PARTY AGREEMENT

During 2002, twenty-five negotiated change requests to
the Tri-Party Agreement were approved (Table 2.2.1).
These approved change requests may be viewed in their
entirety in the Tri-Party Agreement Administrative
Record at http://www2.hanford.gov/arpir/.

2.2.2 ENVIRONMENTAL
MANAGEMENT SYSTEMS

H.T. TildenII, G. D. Cummins, and D. M. Yasek

Contractors at the Hanford Site have established inte-
grated environment, safety, and health management sys-
tems. These systems, contractually mandated by DOE, are
intended to protect the worker, public, and environment
by integrating environment, safety, and health into the
way work is planned, performed, and improved. The inter-
national voluntary consensus standard 1ISO 14001, Enwi-
ronmental Management Systems — Specifications with Guid-
ance for Use, and DOE P 450.4, Safety Management System
Policy, were used during the development of the systems.
Basic elements of these systems include environmental
policy, planning, implementation, checking and corrective

action, and management review.



Change
Request
M-13-02-01

M-15-01-03
M-15-01-04

M-15-02-01

M-16-01-05
M-16-01-06
M-16-02-01
M-16-02-02

M-16-02-04
M-20-01-01
M-20-02-01

M-23-02-01
M-24-02-01
M-34-02-01

M-34-02-02
M-45-02-01
M-45-02-04
M-45-02-05
M-46-02-01

M-62-01-03

M-83-01-03

M-90-01-03

M-93-01-02

M-94-01-01

P-06-02-01

Table 2.2.1. Hanford Site Tri-Party Agreement Change Requests Approved During 2002 I

Date
Approved
06/05/02

09/11/02
07/12/02

06/05/02

04/30/02
04/30/02
06/05/02
07/11/02

11/13/02
06/03/02
06/05/02

02/26/02
09/24/02
06/11/02

07/23/02
02/11/02
10/30/02
12/17/02
11/25/02

06/03/02

10/29/02

06/03/02

04/30/02
04/30/02

05/21/02

Title

Modification of Central Plateau 200 Areas non-tank farm remedial action work
plans (M-013 series milestones)

Interim milestones for 200-LW-1

Interim milestones for 200-MW-01 miscellaneous waste group operable unit
remedial investigation/feasibility study work plan

Modify Tri-Party Agreement milestone series M-015 in accordance with the
Central Plateau Agreement in Principle

Establish date for completion of all 100 Areas remedial actions (M-016-00F)
Establish date for completion of all 300 Area remedial actions
Modification of the M-016 series milestones

Modify in situ redox manipulation phase III barrier emplacement interim

milestone M-016-27C

Additional extraction well and monitoring well for 100-KR-4 pump-and-treat
system

Modify Hanford Federal Facility Agreement and Consent Order (Tri-Party
Agreement) M-020 series milestones

Modify Tri-Party Agreement milestone series M-020 in accordance with the
Central Plateau Agreement in Principle

Modifications to the M-23-23 milestone
Define Resource Conservation and Recovery Act wells to be drilled in 2002

Measurement of spent nuclear fuel from K-West Basin changes from multi-
canister overpack to metric tons of heavy metal

M-34-17 - deletion of requirement for initiation of sludge containerization
Change in delivery dates for M-045-55-T02 and M-045-55-T03

Re-align completion date for Tri-Party Agreement Target M-045-55-T03
Modification of M-45-05D to allow time to finalize M-45-02-03

Change due date of M-046-011 “Concurrence of additional tank acquisition.
The three parties shall meet to establish new milestones, if required, for
acquisition of additional tanks.” from November 30, 2002 to February 28, 2003

Modifications to the M-062-06, M-062-07, M-062-10 M-062-11, M-4500C,
M-090-08, M-090-09-T01, and M-90-11 milestones that are necessary to provide
consistency between Tri-Party Agreement milestone language, completion
schedule for contract numbers DE-AC27-01RV14136, DE-AC27-99R114047,
and DOE Office of River Protection baseline schedule

Establish milestones and target dates for the Plutonium Finishing Plant
transition, milestone series M-83A

Modification of Tri-Party Agreement M-90 series to resolve inconsistencies
between Tri-Party Agreement requirements and the DOE Office of River
Protection baseline schedule

Modification to the Tri-Party Agreement M-93 series milestones complete final
disposition of all 100 Areas surplus production reactor buildings

Establish date for final disposition of all 300 Area surplus facilities under the
M-094 series milestones

Quality assurance sections of the Tri-Party Agreement
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DOE has verified the following Hanford contractors as
having adequately implemented an integrated environ-
mental, safety, and health system: Bechtel Hanford, Inc.
(May 2000), CH2M HILL Hanford Group, Inc. (May
2000), Fluor Hanford, Inc. (August 2000), and the Pacific
Northwest National Laboratory (1998). Efforts continued
in 2002 to implement and improve these environmental,
safety, and health programs. The Pacific Northwest
National Laboratory obtained ISO 14001 third-party
registration of its Environmental Management System in
2002. The registration certificate can be viewed online at
http://wwwi.pnl.gov/iso14001/registration.htm. Bechtel
Hanford, Inc. is pursuing ISO 14001 registration through
either self-certification to the standard or certification by
third-party registrars. During 2002, Bechtel Hanford, Inc.
implemented performance measures and indicators to
monitor the health function of their Integrated Safety
Management System (BHI-01550).

measures encompass all of the Integrated Safety Manage-

The performance

ment System core functions and guiding principles.
Bechtel Hanford, Inc. found that the ability to effectively
monitor the critical performance measures and indicators
associated with each of these core functions enabled
management to stay current with efforts to maintain and
sustain Integrated Safety Management System and estab-
lished a basis to evaluate and balance priorities.

2.2.3 CHEMICAL
MANAGEMENT SYSTEMS

M. T. Jansky

The Hanford Site, through its contractors, facilities, and
processes, uses a variety of approaches for chemical man-
agement. The contractors developed and documented
formal systems for the management of chemicals during
1997. These management systems are applicable to the
acquisition, use, storage, transportation, and final dis-
position of chemicals including hazardous chemicals as
defined in the Occupational Safety and Health Adminis-
tration’s Hazard Communication Standard (29 CFR 1910,
Subpart Z, Appendices A and B). The chemical manage-
ment systems have been reviewed periodically and
improved as needed. Details on the chemical inventories

stored at the Hanford Site may be found in Section 2.5.
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2.2.4 COMPREHENSIVE
ENVIRONMENTAL
RESPONSE, COMPENSA-
TION, AND LIABILITY ACT

L. M. Dittmer

During 1980, the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) was enacted to
address response, compensation, and liability for past
releases or potential releases of hazardous substances,
pollutants, and contaminants to the environment. During
1986, CERCLA was extensively amended by the Super-
fund Amendments and Reauthorization Act, which made
federal facilities subject to the provisions of CERCLA.
EPA is the lead regulatory agency responsible for oversight
of DOE’s implementation of CERCLA. There is signifi-
cant overlap between the state RCRA corrective action
program (Section 2.2.6) and CERCLA. Many waste man-
agement units are subject to remediation under both
programs. The CERCLA program is implemented via
40 CFR 300, “National Qil and Hazardous Substances
Pollution Contingency Plan,” which establishes proce-
dures for characterization, evaluation, and remediation.
The Tri-Party Agreement addresses CERCLA imple-
mentation at Hanford and is generally consistent with the

national contingency plan process.

There are several remediation activities under way at Han-
ford that are accomplished using the CERCLA process
(e.g., remedial investigation in the 200 Areas, cleanup in
the 100 and 300 Areas). Specific project activities and
accomplishments are described in Sections 2.3.2 and

2.3.12.

2.2.5 EMERGENCY PLAN-
NING AND COMMUNITY
RIGHT-TO-KNOW ACT

D. E. Zaloudek

The Emergency Planning and Community Right-to-Know Act
requires states to establish a state emergency response

commission and local emergency planning committees



and to develop a process to distribute information on
hazardous chemicals present in facilities. These organiza-
tions gather information and develop emergency plans for
local planning districts. Facilities that produce, use, or store
extremely hazardous substances in quantities above thresh-
old planning quantities must identify themselves to the
state emergency response commission and the local emer-
gency planning committee, and periodically provide infor-
mation to support the emergency planning process.
Facilities must also notify the state emergency response
commission and the local emergency planning committee
immediately after an accidental release of an extremely
hazardous substance (40 CFR 355, Appendices A and B)
over the reportable quantity. Two annual reports are
required by the Emergency Planning and Community Right-
To-Know Act. The 2002 Hanford Site Tier Two Emergency
and Hazardous Chemical Inventory (DOE/RL-2003-07) con-
tains information about hazardous chemicals stored at the
facility in amounts exceeding minimum threshold levels.
The 2002 Hanford Site Toxic Chemical Release Inventory
(DOE/RL-2003-18) contains information about total
annual releases of certain toxic chemicals and associated

waste management activities.

For reporting year 2002, the Hanford Site issued the
reports and notifications required by the Emergency Plan-
ning and Community Right-To-Know Act. The 2002 Han-
ford Site Tier Two Emergency and Hazardous Chemical
Inventory (DOE/RL-2003-07) was provided to the Wash-
ington State Department of Ecology’s Community Right-

To-Know Unit; local emergency planning committees for

Benton, Franklin, and Grant Counties; and to both the
Richland and Hanford Site fire departments. The 2002
Hanford Site Toxic Chemical Release Inventory report (DOE/
RL-2003-18), which included releases and waste manage-
ment activities involving lead, was provided to EPA and
the Washington State Department of Ecology.

Table 2.2.2 provides an overview of 2002 reporting under
the Emergency Planning and Community Right-To-Know Act.

2.2.6 RESOURCE
CONSERVATION AND
RECOVERY ACT

M. J. Hartman

The Resource Conservation and Recovery Act (RCRA) was
enacted during 1976 with the objective of protecting
human health and the environment. During 1984, the
Hazardous and Solid Waste Amendments re-authorized
RCRA and imposed new requirements on the management
of hazardous waste. The most important aspect of RCRA
is its establishment of “cradle-to-grave” management to
track hazardous waste from generator to treatment, stor-
age, and disposal. The Washington State Department of
Ecology has the authority to enforce RCRA requirements
in the state. At Hanford, RCRA applies to ~70 hazard-
ous waste treatment, storage, or disposal units that have

received waste since implementation of the act.

Table 2.2.2. Emergency Planning and Community Right-to-Know Act Compliance
Reporting at the Hanford Site During 2002

Sections of the Act

302-303: Planning notification

313: Toxic chemical release inventory reporting

304: Extremely hazardous substances release notification

311-312: Material safety data sheet/chemical inventory

Yes® No® Not Required™
X®)
X
X
X

(a)

(b)

“Yes” indicates that notifications were provided and/or reports were issued under the applicable provisions.
“No” indicates that notifications or reports should have been provided but were not. “Not Required”
indicates that no actions were required under the applicable provisions, either because triggering thresholds
were not exceeded or no releases occurred.

These notifications apply to the Hanford Site but were completed prior to 2002.
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2.2.6.1 HANFORD FACILITY
RCRA PERMIT

S. A. Thompson

The Hanford Facility RCRA Permit (WA7890008967),
Dangerous Waste Portion was issued by the Washington
State Department of Ecology during September 1994.
The permit is the foundation for RCRA permitting on the
Hanford Site in accordance with provisions of the Tri-Party
Agreement (Ecology et al. 1998). Revision 8 of the Han-
ford Facility RCRA Permit is scheduled to be published in
April 2003.

2.2.6.2 RCRA/DANGEROUS
WASTE PERMIT APPLICA-
TIONS AND CLOSURE PLANS

S. A. Thompson

For purposes of RCRA and Washington State dangerous
waste regulations (WAC 173-303), the Hanford Site is
considered a single facility that encompasses ~70 treat-
ment, storage, and disposal units. The Tri-Party Agree-
ment recognized that all of the units could not be issued
permits simultaneously, and a schedule was established to
submit unit-specific Part B dangerous waste permit appli-
cations and closure plans (DOE/RL-88-20) to the
Washington State Department of Ecology.

During 2002, 24 Part A, Form 3, revisions were certified
and submitted to the Washington State Department of
Ecology. One Part B permit application (DOE/RL-88-20)
(Low-Level Burial Grounds) for final status was submitted

to the Washington State Department of Ecology.

2.2.6.3 RCRA GROUND-
WATER MONITORING

M. J. Hartman and B. A. Williams

RCRA groundwater monitoring is part of the Hanford
Site Groundwater Monitoring Project (Section 6.2).
Table 2.2.3 lists the 24 facilities and units (or waste man-
agement areas) that require groundwater monitoring and
notes their monitoring status, and Figure 6.1.3 shows the
locations of these units. RCRA samples were collected
from 285 wells site-wide during 2002. A summary of
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groundwater monitoring activities for these sites during

2002 is provided in Section 6.4.

Groundwater samples were analyzed for a variety of dan-
gerous waste constituents and site-specific constituents.
The constituent lists meet the minimum RCRA regula-
tory requirements and are integrated to supplement other

groundwater monitoring project requirements (e.g., Atomic
Energy Act of 1954, CERCLA) at the Hanford Site.

DOE and Washington State Department of Ecology
negotiations resulted in an agreement to install four wells,
two RCRA and two CERCLA, during the fourth quarter of
2002. The agreement required one new CERCLA well to
be installed in support of the 200-ZP-1 Operable Unit and
one new well installed to support the 200-UP-1 Operable
Unit. Additionally, Tri-Party Agreement Milestone
M-24-00N (Ecology et al. 1998) required the installation of
two new RCRA groundwater monitoring wells by Decem-
ber 31, 2002. Fluor Hanford, Inc. successfully installed
these two wells ahead of the completion deadline
(Table 2.2.4). Both of these RCRA wells were installed at
Waste Management Area TX-TY, located in the 200-West
Area. The wells were completed as shallow (top of the
aquifer) monitoring wells, with well screens ~10.7 meters

(35 feet) long.

DOE’s Cleanup, Constraints, and Challenges Team was
formed during 2002 to assess and define the total number
of groundwater monitoring wells required to complete
and/or integrate all the monitoring networks on the
Central Plateau. The result of this work was an integrated
CERCLA/RCRA data quality objectives document that is
pending approval by the Tri-Parties. The document iden-
tifies all of the 200 Areas groundwater monitoring wells
required to fulfill RCRA and CERCLA monitoring
requirements. If approved, the Tri-Parties will prioritize
these wells and schedule them for installation from 2003
through 2006. The wells to be installed annually will
continue to be approved via the Tri-Party Agreement
(Milestone M-24-00).

No major changes to RCRA facility groundwater moni-
toring occurred during 2002 at the waste management
units. At the end of 2002, 15 RCRA waste management
areas were monitored to detect whether they are contam-
inating groundwater with hazardous constituents. Seven

waste management areas were monitored to assess the
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TSD Units,
date initiated

Table 2.2.3. RCRA Interim and Final Status Groundwater Monitoring Projects at the Hanford Site, September 2002

116-N-1 (1301-N) LWDEF,

December 1987

120-N-1, 120-N-2
(1324-N/NA) LWDF,
December 1987

116-N-3 (1325-N) LWDEF,

December 1987
116-H-6 (183-H)

evaporation basins,

June 1985

216-A-29 ditch,
November 1988

216-B-3 pond,
November 1988

216-B-63 trench,
August 1991

216-S-10 pond and
ditch, August 1991

216-U-12 crib,
September 1991

316-5 process trenches,
June 1985

LERE July 1991

LLWMA 1,
September 1988

Interim Status TSD Unit
Groundwater Monitoring

Final Status TSD Unit
Groundwater Monitoring

Indicator
Parameter
Evaluation®

WAC 173-303-400

Calendar
Groundwater Year
Quality Corrective Groundwater Scheduled
Assessment, date Detection  Compliance Action, date Monitoring for Part B®
initiated Evaluation  Evaluation initiated Regulations or Closure
X 40 CFR 265.93(b) 1999@
WAC 173-303-400
X 40 CFR 265.93(b) 1999@
WAC 173-303-400
X 40 CFR 265.93(b) 1999
WAC 173-303-400
X, 1998 40 CFR 264 1994
WAC 173-303-645(11)
40 CFR 265.93(b) 2005
WAC 173-303-400
40 CFR 265.93(b) 2003
WAC 173-303-400
40 CFR 265.93(b) 2005
WAC 173-303-400
40 CFR 265.93(b) 2005@
WAC 173-303-400
X, 1993 40 CFR 265.93(d) 2005@
WAC 173-303-400
X, 1998 40 CFR 264 19960
WAC 173-303-645(11)
40 CFR 265.93(b) 1998
WAC 173-303-400
40 CFR 265.93(b) 2002M™
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TSD Units,
date initiated

Interim Status TSD Unit
Groundwater Monitoring

Table 2.2.3. (contd) I

Final Status TSD Unit
Groundwater Monitoring

LLWMA 2,
September 1988

LLWMA 3,
October 1988

LLWMA 4,
October 1988

NRDWL, October 1986

PUREX cribs®
1988

WMA A-AX,
February 1990

WMA B-BX-BY,
February 1990

WMA C,
February 1990

WMA S-SX,
October 1991

WMA T,
February 1990

WMA TX-TY,
September - October 1991

Calendar
Groundwater Year
Indicator Quality Corrective Groundwater Scheduled
Parameter Assessment, date Detection = Compliance Action, date Monitoring for Part B®
Evaluation® initiated Evaluation  Evaluation initiated Regulations or Closure
X 40 CFR 265.93(b) 2002
WAC 173-303-400
X 40 CFR 265.93(b) 2002®
WAC 173-303-400
X 40 CFR 265.93(b) 2002
WAC 173-303-400
X 40 CFR 265.93(b) 2004
WAC 173-303-400
X, 1997 40 CFR 265.93(d) TBDW
WAC 173-303-400
X 40 CFR 265.93(b) TBD
WAC 173-303-400
X, 1996 40 CFR 265.93(d) TBD
WAC 173-303-400
X 40 CFR 265.93(b) TBD
WAC 173-303-400
X, 1996 40 CFR 265.93(d) TBD
WAC 173-303-400
X, 1993 40 CFR 265.93(d) TBD
WAC 173-303-400
X, 1993 40 CFR 265.93(d) TBD

WAC 173-303-400

snjejg souedwo)
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Table 2.2.3. (contd) I

Interim Status TSD Unit Final Status TSD Unit
Groundwater Monitoring Groundwater Monitoring
Calendar
Groundwater Year
Indicator Quality Corrective Groundwater Scheduled
TSD Units, Parameter Assessment, date Detection  Compliance Action, date Monitoring for Part B®
date initiated Evaluation® initiated Evaluatior  Evaluation initiated Regulations or Closure
WMA U, X, 2000 40 CFR 265.93(b) TBD
October 1990 WAC 173-303-400

(a) Contamination indicator parameters (pH, specific conductance, total organic carbon, and total organic halides) used to determine if a facility is affecting ground-
water quality. Exceeding the established limits means that additional evaluation and sampling are required (i.e., groundwater quality assessment). An X in the
assessment column indicates whether an evaluation was needed or an assessment was required.

) Part B of RCRA permit application.

) Monitored according to interim status plan as specified in closure plans.

) Closure/post-closure plan; TSD unit will close under WAC 173-303-610.

) Implementing alternative statistical method for a 2-year trial period as a demonstration of, and in accordance with, a Washington State Department of Ecology
directive (letter from D. Goswami to M. Furman, dated May 7, 2001).

f) Closure plan pending Washington State Department of Ecology approval.

g) Statistical evaluations suspended in January 2001 because only one downgradient well is not dry.

h) Draft facility Part B permit application and final status groundwater monitoring plan submitted in 2002.

i) 216-A-10, 216-A-36B, and 216-A-37-1 combined into one RCRA monitoring unit. RCRA monitoring will be performed according to interim status groundwater

quality assessment requirements.

CFR = Code of Federal Regulations.

LERF = Liquid effluent retention facility.

LLWMA = Low-level waste management area.

LWDF = Liquid waste disposal facility.

NRDWL = Nonradioactive Dangerous Waste Landfill.
PUREX = Plutonium-Uranium Extraction (Plant).
RCRA = Resource Conservation and Recovery Act.
TBD = To be determined.

TSD = Treatment, storage, or disposal (unit).
WAC = Washington (state) Administrative Code.

WMA = Waste management area.



extent of known contaminants and two were monitored
to determine the progress. The facilities monitored under
RCRA are scheduled for closure under the Hanford Site
Part BRCRA Permit except for the Liquid Effluent Reten-
tion Facility and the low-level burial grounds (Low-Level
Waste Management Areas 1 to 4), which are operating
facilities. DOE submitted an application to the Washing-
ton State Department of Ecology during June 2002 to
incorporate Low-Level Waste Management Areas 1 to 4
into the Hanford Site Part BRCRA Permit. The applica-

tion included new groundwater monitoring programs.

2.2.6.4 RCRA INSPECTIONS
R. C. Bowman

Hanford Site contractors and DOE are working to resolve
outstanding notices of violation and warning letters of
non-compliance that were received from the Washington
State Department of Ecology during 2002. These docu-
ments identify conditions that are alleged to be non-
compliant with RCRA requirements. The following
RCRA non-compliance issues are being addressed:

* Notice of Non-Compliance for Temporary Transfer-
Line Leak Detection — The Washington State Department
of Ecology issued a Notice of Non-Compliance letter to the
DOE Office of River Protection on August 8, 2002, that
documents their concerns regarding the leak detection
system associated with temporary transfer lines used at the
single-shell tank farms. The Washington State Depart-
ment of Ecology alleged that the leak detection system
associated with temporary transfer lines used at the single-
shell tank farms does not meet the requirements of
WAC 173-303-400. The Notice of Non-Compliance iden-
tified two alleged violations and two concerns. DOE sent a

temporary transfer-line management plan to the Washington

Compliance Status

State Department of Ecology on December 17, 2002, as
requested by the Notice of Non-Compliance.

¢ Compliance Issue at the 600 Area Purgewater Storage
and Treatment Facility — The Washington State Depart-
ment of Ecology letter, dated August 2, 2002, provides
their compliance concern associated with the 600 Area
Purgewater Storage and Treatment Facility. On March 25,
2002, DOE informed the Washington State Department
of Ecology that chromium (D007) waste had been accepted
at the 600 Area Purgewater Storage and Treatment Facility
at levels above the dangerous waste characteristic designa-
tion level (5.0 mg/L [5 ppm]). State regulation WAC 173-
303-805 (7)(a)(i) states that the owner/operator must
submit a revised Part A to include new information prior to
storage, treatment, or disposal of a new constituent. The
Washington State Department of Ecology claimed that D007
could not be added to the Part A after acceptance and
management of this waste. A Washington State Department
of Ecology letter, dated September 10, 2002, rescinded the
August 2, 2002, letter citing the violation of WAC 173-
303-805(7)(a)(I). No further action was required.

2.2.7 CLEAN AIR ACT
K. A. Peterson

Federal, state, and local agencies enforce the standards
and requirements of the Clean Air Act to regulate air emis-
sions at facilities such as the Hanford Site. DOE and EPA
signed the Federal Facility Compliance Agreement for Radio-
nuclides NESHAP (EPA 1994). The agreement provides a
compliance plan and schedule that are being followed to
bring the Hanford Site into compliance with Clean Air
Act requirements under 40 CFR 61, Subpart H, for contin-
uous measurement of emissions from applicable airborne
emission sources. Scheduled milestones of the Federal

Facility Compliance Agreement (EPA 1994) were

met during 2002, and Hanford Site air emissions

Table 2.2.4. New RCRA Well Installation Summary
for the Hanford Site, 2002

Well Number Well ID RCRA Site
299-W14-19 C3957 WMA TX-TY
299-W15-44 C5956 WMA TX-TY

(a) Tri-Party Agreement Milestone M-24-00N.
ID = ldentification number.

RCRA = Resource Conservation and Recovery Act.
WMA Waste management area.

Operational Area

200-West
200-West

remained well below the levels that approach
the state and EPA offsite emission standard of
10 mrem (100 pSv) per year. The requirements
for flow and emissions measurements, quality
assurance, and sampling documentation have been
implemented at Hanford Site emission sources
and/or are monitored for milestone progress in
accordance with a schedule approved by EPA and
monitored by the Washington State Department

of Health. Data for the sources are documented




annually in the Radioactive Air Emissions Report for the
Hanford Site (e.g., DOE/RL-2003-21).

The Washington State Department of Health’s Division
of Radiation Protection regulates radioactive air emissions
statewide through delegated authority from EPA and
Washington State legislative authority. The Washington
State Department of Health implements the federal/state
requirements under state regulation WAC 246-247. Prior
to beginning any work that would result in creating a new
or modified source of radioactive airborne emissions, a
notice of construction application must be submitted to
the Washington State Department of Health and EPA for
review and approval. Typical requirements for radioactive
air emission sources include adequate emission controls,
emission monitoring/sampling, and/or annual reporting of
air emissions. The Hanford Site operates under state
license FF-01 for such emissions. Conditions specified in
the FF-01 license were incorporated into the Hanford Site
air operating permit issued in July 2001. The Hanford Site
air operating permit was issued in accordance with Title V
of the Clean Air Act Amendments of 1990, and will be
implemented through federal and state programs under
40 CFR 70 and WAC 173-401. The permit provides a
compilation of applicable Clean Air Act requirements both
for radioactive and non-radioactive emissions at the Han-
ford Site. The permit requires the DOE Richland Opera-
tions Office to submit periodic reports (e.g., Hanford Site
Air Operating Permit Semiannual Report for the Period
January 1, 2002 through June 30, 2002 [DOE/RL-2002-38])
and an annual compliance certification to the Washington

State Department of Ecology.

The Washington State Department of Ecology’s Nuclear
Waste Program regulates air toxic and criteria pollutant
emissions from the Hanford Site. The Department enforces
state regulatory controls for air contaminants as allowed
under the Washington Clean Air Act (RCW 70.94). The
Washington State Department of Ecology’s implementing
requirements (e.g., WAC 173-400; WAC 173-460) specify
a review of new source emissions, permitting, applicable
controls, reporting, notifications, and provisions of com-
pliance with the general standards for applicable sources of
Hanford Site emissions.

EPA regulates other potential air emission sources under

the Clean Air Act at the Hanford Site.

For example,
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40 CFR 82 requires regulation of the service, maintenance,
repair, and disposal of certain systems containing Class [
and Class Il ozone-depleting substances (refrigerants)
within facility systems at the Hanford Site. Implementa-
tion of the ozone-depleting substance management
requirements on the Hanford Site is administered at the

facility/project level, as applicable.

At the local level, EPA designated the Benton Clean Air
Authority as the agency to establish a local oversight and
compliance program for asbestos renovation and/or demo-
litions. The Benton Clean Air Authority imposes addi-
tional requirements on sources within the local agency’s
jurisdiction and incorporates EPA’s regulation by refer-
ence, (i.e., the “National Emission Standards for Hazard-
ous Air Pollutants” [40 CFR 61, Subpart M]). In addition,
the Benton Clean Air Authority regulates open burning as
an extension of the Washington State Department of

Ecology’s open burning requirements (WAC 173-425).

CLEAN AIR ACT ENFORCE-
MENT INSPECTIONS

R. C. Bowman

Hanford Site contractors and DOE have worked to resolve
notices of violation and warning letters of non-compliance
that were received from the Washington State Department
of Health and Washington State Department of Ecology
during 2002. These documents identify conditions that
are alleged to be non-compliant with Clean Air Act require-

ments. The following non-compliance issue has been

addressed:

® A Notice of Violation and Compliance Order was received
from the Washington State Department of Health on
December 18, 2002. The Notice of Violation and Com-
pliance Order identified one alleged violation and two
corrective measures. The department alleges that DOE
and its contractors (Fluor Hanford, Inc. and CH2M HILL
Hanford Group, Inc.) are in violation of the notification
requirements of WAC 246-247-080(5). In their letter, the
Washington State Department of Health cites a number
of historical examples that are used to document their con-
cerns with DOE/contractor notification practices. The
Notice of Violation and Compliance Order requires DOE
to provide a response within 60 days of the date of receiving
the Washington State Department of Health letter.



2.2.8 CLEAN WATER
ACT

W. E. Toebe

The Clean Water Act applies to point source discharges to
surface waters of the United States. At the Hanford Site,
the regulations are applied through National Pollutant
Discharge Elimination System (40 CFR 122) permits that
govern effluent discharges to the Columbia River. There
is one National Pollutant Discharge Elimination System
permit, WA-002591-7, for the Hanford Site. The permit
covers three active outfalls: outfall 001 for the 300 Area
Treated Effluent Disposal Facility and outfalls 003 and
004 in the 100-K Area. Fluor Hanford, Inc. is the holder
of this permit.

The Hanford Site was covered by one stormwater permit
during 2002. EPA’s National Pollutant Discharge Elim-
ination System Storm Water Multi-Sector General Permit
WARO5AS5TF establishes the terms and conditions under
which stormwater discharges associated with industrial
activity are authorized. This permit was issued on May 30,
2001, and supersedes all other National Pollutant Dis-
charge Elimination System stormwater permits previously

in effect at the site.

Wastewater from the William R. Wiley Environmental
Molecular Sciences Laboratory located in the Richland
North Area, is discharged to the city of Richland’s waste-
water treatment facility under pretreatment permit
CR-IUO05. This permit, formerly issued by the city to
the DOE Richland Operations Office, was re-issued to
Battelle on October 1, 2001.

There are numerous sanitary waste discharges to the
ground throughout the site. Sanitary waste from the
400 Area is discharged to a treatment facility of Energy
Northwest’s Columbia Generating Station (Figure 1.0.1).
Sanitary waste from the 300 Area, the former 1100 Area,
and other facilities north of, and in, Richland discharge to
the city of Richland treatment facility. Sanitary waste-
water in the 200 Areas of the Hanford Site is primarily
treated in a series of septic tanks and drainfields. The
placement of these systems is based on population centers
and facility locations. In recent years, extensive efforts
have been made to regionalize the wastewater treatment

systems. Many of the small, single-facility sewer systems
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have been replaced with large systems capable of proc-
essing as much as 54,883 liters (14,500 gallons) per day.
These large systems (with a design capacity of 13,248 to
54,883 liters [3,500 to 14,500 gallons] per day) are per-
mitted by the Washington State Department of Health
and treat wastewater from several facilities rather than a

single facility.

State Wastewater Discharge Permit Program. The
Washington State Department of Ecology, State Waste-
water Discharge Permit Program, regulates the discharge

or disposal of wastewater to ground waters.

DCE is voluntarily complying with this program at the
Hanford Site and is currently holding several state waste-
water discharge permits. During 2002, the Hanford Site
had seven state waste discharge permits issued by the
Woashington State Department of Ecology. A brief sum-
mary of each permit is included in Appendix D, Table D.6.

2.2.9 SAFE DRINKING
WATER ACT

L. M. Kelly

There were nine public water systems on the Hanford Site
in 2002. All public water systems are required to meet the
Safe Drinking Water Act, the Safe Drinking Water Act
Amendments of 1986, and the Safe Drinking Water Act
Amendments of 1996. Specific performance requirements
are defined within the federal regulations (40 CFR 141;
EPA-570/9-76-003; EPA 822-R-96-001) and WAC
246-290. The drinking water program has been updated to
comply with the changing regulatory requirements. A
complete revision of WAC 246-290 was issued on April 9,
1999, and all site water programs have had the necessary

changes incorporated.

Eight of the nine public drinking water systems on site
were supplied from the Columbia River. The water treat-
ment plants supplied from the Columbia River must
effectively demonstrate compliance with the filtration and
disinfection requirements set forth in the Surface Water
Treatment Rule. The 283-W water treatment plant in
200-West Area provides water to customers in both
200 Areas as the primary water supply. The 200-East Area
water treatment plant remains on standby if needed. The
300 Area is supplied from the city of Richland, but the



300 Area water treatment plant also remains on standby.
The well that supplied water to the Hanford Patrol Train-
ing Academy was taken out of service for potable use
during May 1999. The training academy water is now
supplied by the city of Richland, which maintains the
system and samples the quality of the drinking water.
Drinking water at the Fast Flux Test Facility (400 Area)
was primarily drawn from a local groundwater well
(499-S1-8]). Section 4.3 provides further information for

each public water system.

The compliance monitoring program elements are
updated annually with monitoring cycles beginning in
January. Drinking water is monitored for radionuclides,
inorganics, synthetic and volatile organics, lead, copper,
asbestos, arsenic, disinfectant byproducts, and coliform
(total and fecal) bacteria. All analytical results for 2002
met the requirements of the Washington State Depart-
ment of Health. Sample results for radiological monitor-

ing of drinking water are discussed in Section 4.3.

2.2.10 Toxic
SUBSTANCES CONTROL
ACT

A. L. Prignano

Requirements in the Toxic Substances Control Act that
apply to the Hanford Site primarily involve regulation of
polychlorinated biphenyls. Federal regulations for use,
storage, and disposal of certain classes of polychlorinated
biphenyls are found in 40 CFR 761. Washington State
also regulates certain classes of polychlorinated biphenyls
(not regulated under the Toxic Substances Control Act)
through the Dangerous Waste Regulations in WAC 173-303.
Non-radioactive and certain categories of radioactive
polychlorinated biphenyl waste are stored and disposed in
accordance with 40 CFR 761. Other radioactive poly-
chlorinated biphenyl waste remains in storage on the Han-
ford Site pending the development of adequate treatment
and disposal technologies and capacities. For example,
during 2002, 593 drums of depleted uranium in oil con-
taining polychlorinated biphenyl were moved from the
300 Area to the Environmental Restoration Disposal
Facility staging area where they will remain pending

treatment and disposal. Electrical equipment that might
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contain polychlorinated biphenyls or polychlorinated
biphenyl items is maintained and serviced in accordance

with 40 CFR 761.

The “Framework Agreement for Management of Poly-
chlorinated Biphenyls in Hanford Tank Waste” signed
on August 31, 2000, resulted in the EPA, the Washington
State Department of Ecology, and DOE and its Hanford
Site contractors working together to resolve the regulatory
issues associated with managing polychlorinated biphenyl
waste at the Waste Vitrification Plant (now under construc-
tion), in tank farms, and at affected units upstream and
downstream of tank farms (http://yosemite.epa.gov/
R10/OWCM.NSF/0/ce50d3fel12e371f488256a00006ffa0f?
OpenDocument). The flexibility of the 1998 polychlorin-
ated biphenyl disposal revisions found in 40 CFR 761 is
used at the Hanford Site to allow necessary storage and to
expedite disposal of polychlorinated biphenyl waste regu-
lated by the Toxic Substances Control Act.

During June 2002, EPA approved an extension of the
risked-based disposal approval for operation of the Hanford
Site 242-A evaporator. The original risked-based disposal
The
extension allows continued operations through early 2003.
The 242-A evaporator is located in the 200-East Area and

its operation results in reduction of tank waste volume.

approval was for operation through March 2001.

Two new applications for risked-based disposal approvals
were submitted to EPA during 2002. In January 2002, an
application for risked-based disposal approval for the
double-shell tank system was submitted to EPA. It eval-
uated risk and exposure pathways associated with opera-
tions, storage, handling, and processing of waste in the
double-shell tank system. A second application for a
risked-based disposal approval was submitted to EPA
during February 2002 for operation of the Hanford Site
200 Areas liquid waste processing facilities. The risk eval-
uation indicated that liquid waste processing facilities
could accept aqueous waste streams with up to 6,000 mg/L
polychlorinated biphenyls without posing an unreasonable
risk to human health or the environment. The applica-
tions for the double-shell tank system and the liquid waste
processing facilities risked-based disposal approvals are
under review by EPA; no responses or comments have

been received to date.



2.2.11 FEDERAL
INSECTICIDE, FUNGICIDE,
AND RODENTICIDE ACT

J. M. Rodriguez

The Federal Insecticide, Fungicide, and Rodenticide Act is
administered by EPA. The standards administered by the
Washington State Department of Agriculture to regulate
the implementation of the act in Washington State
include: Washington Pesticide Control Act (RCW 15.58),
Washington Pesticide Application Act (RCW 17.21), and rules
relating to general pesticide use codified in WAC 16-228.
At the Hanford Site, pesticides are applied by commercial
pesticide operators who are listed on one of two commer-
cial pesticide applicator licenses and by a private commer-

cial applicator.

2.2.12 ENDANGERED
SPECIES ACTOF 1973

R. K. Zufelt

Several protected species of plants and animals exist on
the Hanford Site and in the Hanford Reach of the
Columbia River. The bald eagle (Haliaeetus leucocephalus)
occurs on the site and steelhead (Oncorhynchus mykiss)
and spring-run chinook salmon (Oncorhynchus tshawytscha)
are listed by the U.S. Fish and Wildlife Service as either
threatened or endangered (50 CFR 17, Subpart B) and
occur onsite. Other species are listed by the Washington
Department of Fish and Wildlife as endangered, threat-
ened, or sensitive species (Appendix G).

Bald eagles are seasonal visitors to the Hanford Site. The
Pacific Northwest National Laboratory documented
several nesting attempts along the Hanford Reach during
the 1990s. The Hanford Site bald eagle management plan
(DOE/RL-94-150) was finalized in 1994. This plan estab-
lished seasonal 800-meter (2,600-foot) zones of restricted
access around all active nest sites and five major communal
roosting sites. If nesting activities are observed during
January and early February, all Hanford-related activities
within the restricted access zone are constrained or
limited until the pair abandons nesting or successfully

rears young.
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Steelhead and spring-run chinook salmon are regulated as
evolutionary significant units by the National Oceanic
and Atmospheric Administration Fisheries based on their
historical geographic spawning areas. The evolutionary
significant units for the upper Columbia River steelhead
and the upper Columbia River spring-run chinook salmon
were listed as endangered during August 1997 and March
1999, respectively. A Hanford Site steelhead management
plan (DOE/RL-2000-27) was prepared and serves as the
formal plan for the National Oceanic and Atmospheric
Administration Fisheries as required under the Endangered
Species Act of 1973. Like the bald eagle management plan,
the steelhead management plan discusses mitigation strat-
egies and lists activities that can be conducted without
impacting steelhead or their habitats.

2.2.13 MIGRATORY BIRD
TREATY ACT

M. R. Sackschewsk:y

The Migratory Bird Treaty Act prohibits taking or disturb-
ing specified migratory birds or their feathers, eggs, or nests.
There are over 100 species of birds that regularly occur on
the Hanford Site that are protected by the Migratory Bird
Treaty Act.

All Hanford Site projects with a potential to affect
federally- or state-listed species of concern complied with
the requirements of this act by using the ecological review
process as described in the Hanford Site Biological
Resources Management Plan (DOE/RL-96-32). When
applicable, the ecological reviews produced recommen-
dations to minimize the adverse impact to migratory birds,
such as performing work outside of the nesting season and

minimizing the loss of habitat.

2.2.14 CULTURAL
RESOURCES

D. W. Harvey

Cultural resources on the Hanford Site are mainly subject
to the provisions of the following seven acts, one execu-
tive order, and one Presidential Proclamation: American

Indian Religious Freedom Act; Antiquities Act of 1906;



Archaeological and Historic Preservation Act; Archaeological
Resources Protection Act of 1979; Executive Order 11593,
Protection and Enhancement of the Cultural Environment
(36 FR 8921); Historic Sites, Buildings, and Antiquities Act;
National Historic Preservation Act; Native American Graves
Protection and Repatriation Act, and Proclamation 7319 of
June 9, 2000 (65 FR 37253).
regulations is accomplished through an active manage-

Compliance with these

ment and monitoring program. Included in the program is
the review of all proposed projects to assess their potential
impact on cultural resources and the periodic inspection of
known archaeological sites and historic buildings to
determine their condition and eligibility for listing in the
National Register of Historic Places. The effects of land
management policies on archaeological sites and buildings,
and management of a repository for federally owned
archaeological collections and Manhattan Project and
Cold War era artifacts are evaluated. Federal agencies, as a
matter of policy, are directed by Executive Order 11593
and Section 110 of the National Historic Preservation Act
to administer the cultural and historic properties under
their control in a spirit of stewardship and trusteeship for

future generations.

During 2002, 164 cultural resource reviews were con-
ducted on the Hanford Site to comply with Section 106
The American

Indian Religious Freedom Act requires federal agencies to

of the National Historic Preservation Act.

help protect and preserve the rights of Native Americans
to practice their traditional religions. DOE cooperates
with Native Americans by providing site access for organ-
ized religious activities. The regulations of the Native
American Graves Protection and Repatriation Act provides a
process to determine the rights of Indian Tribes “to certain
Native American human remains, funerary objects, sacred

objects, or objects of cultural patrimony with which they

are affiliated” (43 CFR 10).

Proclamation 7319 of June 9, 2000 (65 FR 37253), estab-
lished the Hanford Reach National Monument that
incorporated selected areas of the Hanford Site. Admin-
istered by DOE Richland Operations Office and the
U.S. Fish and Wildlife Service, “the monument is one of
the few remaining archaeological rich areas in the western
Columbia Plateau, containing well-preserved remnants of
human history spanning more than 10,000 years”
(65 FR 37253). President Clinton issued a memorandum
to the Secretary of Energy the same day the proclamation
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was signed directing DOE to manage and protect “...objects
of scientific and historic interest...where practical” in the

site’s central area as if they were in monument lands.

See Section 8.3 for more details regarding the cultural

resources program on the Hanford Site.

2.2.15 NATIONAL ENVI-
RONMENTAL PoLIcY ACT

M. T. Jansky

The National Environmental Policy Act requires considera-
tion of the effects of major federal actions before those
actions are taken. The preparation of an environmental
impact statement is required for major federal actions with
the potential to impact the quality of the human envi-
ronment. Other National Environmental Policy Act docu-
ments include the environmental assessment which is
prepared when it is uncertain if a proposed action has the
potential to significantly impact the environment and,
therefore, would require the preparation of an environ-
mental impact statement. A supplemental analysis is
prepared to consider new information developed since issu-
ance of a National Environmental Policy Act environmental
impact statement and record of decision. The purpose is
to consider if the federal action is still bounded by the
original environmental impact statement and record of
decision or if a supplemental environmental impact state-

ment is required.

Additionally, certain types of actions may fall into typical
classes that have already been analyzed by DOE and have
been determined not to result in a significant environ-
mental impact. These actions are called categorical exclu-
sions, and, if eligibility criteria are met, they are exempt
from National Environmental Policy Act environmental
assessment or environmental impact statement require-
ments. Typically, the DOE Richland Operations Office
documents more than 20 specific categorical exclusions
annually, involving a variety of actions by multiple Han-
ford Site contractors. In addition, site-wide categorical
exclusions are applied to routine, typical actions con-
ducted daily on the Hanford Site. In 2002, there were
20 site-wide categorical exclusions.

National Environmental Policy Act documents for the Han-

ford Site are prepared and approved in accordance with



Council on Environmental Quality National Environmental
Policy Regulations for Implementing the Procedural Provisions
of the National Environmental Policy Act (40 CFR 1500-
1508), DOE National Environmental Policy Act implemen-
tation procedures (10 CFR 1021), and DOE Order 451.1B.
In accordance with the Order, DOE documents prepared
for CERCLA projects incorporate National Environmental
Policy Act values such as analysis of cumulative, offsite,
ecological, and socioeconomic impacts to the extent prac-
ticable in lieu of preparing separate National Environmental

Policy Act documentation.

2.2.15.1 RECENT
ENVIRONMENTAL IMPACT
STATEMENTS

The potential environmental impact associated with
ongoing, major operations at the Hanford Site has been
documented in environmental impact statements and in
Additional National
Environmental Policy Act reviews and supplemental analyses

the ensuing records of decision.

as appropriate are conducted during the course of the

actions, as described in the records of decision.

A final environmental impact statement for the stabiliza-
tion of plutonium-bearing materials at the Plutonium
Finishing Plant was issued in May 1996 (DOE/EIS-0244F).
The proposed action is to stabilize selected plutonium-
bearing materials for interim storage and immobilize some
materials for transport to a Hanford Site solid waste
management facility. The record of decision was issued in
July 1996 (61 FR 36352).
analyses were prepared to provide the basis for determining

In 2002, two supplemental

if a supplemental environmental impact statement would
be required. Seven previously prepared supplemental
analyses (DOE/EIS-0244-FS/SA1 through DOE/EIS-0244-
FS/SAT) resulted in determinations that the National
Environmental Policy Act required no additional analyses.

A supplemental analysis (DOE/EIS-0244-FS/SA8) was
issued on April 15, 2002, and provided the basis for deter-
mining if a supplemental environmental impact statement
was required before thermal stabilization of polycubes and
combustibles at the Plutonium Finishing Plant. It was
determined that additional National Environmental Policy

Act analysis was not required.
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A supplemental analysis (DOE/EIS-0244-FS/SA9) was
issued on December 10, 2002, and provided the basis for
determining if a supplemental environmental impact
statement was required before disposition of hold-up
plutonium-bearing material, mixed oxide materials, and
alloy/oxide and metal materials at the Plutonium Finishing
Plant. It was determined that additional National Envi-

ronmental Policy Act analysis was not required.

2.2.15.2 PROGRAMMATIC
AND OFFSITE ENVIRON-
MENTAL IMPACT
STATEMENTS

The final environmental impact statement was issued in
May 1997 (DOE/EIS-0200F) to evaluate management and
national siting alternatives for the treatment, storage, and
disposal of five types of radioactive and hazardous waste.
The Hanford Site was considered in all alternatives. A
record of decision was issued in January 1998 (63 FR 3623)
on treatment and storage of transuranic waste. A subse-
quent record of decision on hazardous waste treatment
was issued in August 1998 (63 FR 41810). A record of
decision for storage of immobilized high-level waste was
issued in August 1999 (64 FR 46661). A record of deci-
sion for the treatment and disposal of low-level waste and
mixed low-level waste was issued in February 2000
(65 FR 10061). A revised record of decision for treatment
and storage of transuranic waste was issued in September

2002 (67 FR 56989).

The Idaho High-Level Waste & Facilities Disposition Final
Environmental Impact Statement (DOE/EIS-0287) was
issued by the Idaho National Engineering and Environ-
mental Laboratory in August 2002 for the disposition of
Idaho high-level waste and facilities in which Hanford
was listed as an alternative disposal site. A record of deci-

sion is expected to be issued in 2003.

The final environmental impact statement affecting the
Fast Flux Test Facility (DOE/EIS-0310) was issued in
December 2000. The final statement evaluated the
expanded civilian nuclear energy research and develop-
ment and isotope production missions in the United
States including the role of the Fast Flux Test Facility at
the Hanford Site. A record of decision was issued in

January 2001 (66 FR 7877) indicating the Fast Flux Test



Facility would be permanently deactivated, but the ruling
was later postponed pending review.

2.2.15.3 SITE-SPECIFIC
ENVIRONMENTAL IMPACT
STATEMENTS IN PROGRESS

Work on a draft environmental impact statement for the
Hanford Site Solid (Radioactive and Hazardous) Waste
Program continued during 2002.® The draft environmen-

tal impact statement will be issued for public comment.

US Ecology operates a commercial low-level radioactive
waste disposal site near the 200 Areas on land leased from
the federal government by the state of Washington. The
Washington State Department of Health and Washington
State Department of Ecology distributed a draft environ-
mental impact statement for the facility for comment in
August 2000. This Washington State Environmental Policy
Act (RCW 43.21C) impact statement considers the
renewal of US Ecology’s license to operate the waste site,
an increase to the upper limit for disposal of naturally
occurring radioactive materials, and an approval of the site
stabilization and closure plan. A final decision is pending

review.

A draft comprehensive conservation plan and environmen-
tal impact statement for the Hanford Reach National
Monument/Saddle Mountain National Wildlife Refuge is
being prepared by the U.S. Fish and Wildlife Service to
evaluate management alternatives for the monument and
national wildlife refuge. As co-manager of the monument,
DOE Richland Operations Office is a cooperating agency.
The draft environmental impact statement will be issued

for public comment.

A draft environmental impact statement is being prepared
on retrieval, treatment, and disposal of tank waste and
closure of single-shell tanks. The environmental impact
statement will consider the impact of the proposed
retrieval, treatment, and disposal of the waste being man-
aged in the high-level waste tank farms, and closure of
the 149 single-shell tanks and associated facilities in the
tank farms. The Washington State Department of Ecology

is a cooperating agency in the preparation of this environ-
mental impact statement. The draft environmental impact

statement will be issued for public comment.

2.2.15.4 RECENT ENVIRON-
MENTAL ASSESSMENTS

An environmental assessment was prepared to determine
whether an environmental impact statement would be
required for the retrieval of drummed, post-1970 transu-
ranic waste from storage trenches for storage and eventual
disposal (DOE/EA-1405). The analysis of the anticipated
impact led to a conclusion that no significant effects were
expected. A finding of no significant impact was issued on
March 22, 2002, determining that no further review was
required under the National Environmental Policy Act.

An environmental assessment was prepared to determine
whether an environmental impact statement would be
required for expansion of the Volpentest Hazardous Mate-
rials Management and Emergency Response Training and
Education Center, including additional training modules
and an emergency vehicle-training course (DOE/EA-1412).
The assessment led to a conclusion that no significant
impact was expected. A finding of no significant impact
was issued on November 6, 2002, determining that no
further review was required under the National Environ-

mental Policy Act.

2.2.16 THE HANFORD
SITE INSTITUTIONAL
CONTROLS PLAN

A. E. Teimouri

Institutional control requirements are included within
most of the Hanford Site CERCLA records of decision.
These requirements vary somewhat between records of
decision, but typically include procedural restrictions for
access, warning notices, and land-use controls. The initial
records of decision for the Hanford Site established
requirements only for the specific waste sites addressed

by the cleanup action. More recent records of decision

(a) A draft report (DOE/EIS-0286), Hanford Site Solid (Radioactive and Hazardous) Waste Program Environmental Impact Statement, is
being prepared by the U.S. Department of Energy, Richland Operations Office, Richland, Washington.
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include both site-specific and site-wide requirements. The
100 Area burial ground interim action record of decision
(issued during September 2000) (EPA 2000a) required that
DOE develop and submit a site-wide institutional control
plan for EPA and Washington State Department of
Ecology approval. The plan, the Sitewide Institutional
Controls Plan for Hanford CERCLA Response Actions
(DOE/RL-2001-41), was approved by the regulatory agen-
cies in July 2002. The plan requires DOE to submit an
annual assessment of the performance of the institutional
controls for the Hanford Site with the first submittal due
July 2003.

Several site-specific institutional controls established in
CERCLA records of decision are applicable to waste sites
under each project. These institutional controls can be

characterized into five general categories, as follows:

e Procedural access controls — Access controls are
achieved through the DOE badging program and via escort-

ing of visitors entering any of the controlled waste sites.

¢ Land-use management controls — Controls that specif-
ically identify prohibitions against unauthorized disturbance
(e.g., well drilling or intrusive work) of waste sites are

addressed by various records of decision.

e Warning notices/signs — Signs required by records of
decision along the Columbia River shoreline as well as
along access roads; some records of decision simply state
that existing signs must be maintained. Warning signs at
the Hanford Site are typically “layered” from the general to
the more specific and may include general signs prohibit-
ing trespass, waste-site-specific postings warning of hazards,
and/or radioactive area postings. This layered approach
reflects a graded approach based on site hazards. For waste
sites behind security checkpoints (i.e., badge houses), all
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entrants must have appropriate access training prior to

” «

entrance. Warnings such as “restricted access,” “no trespass-
ing,” or similar signs are typically present at access roads
leading to waste sites, whether the sites are within or outside
of security checkpoints. Waste sites outside of security
checkpoints are often fenced, with warning signs present
on the fencing. Sites undergoing active remediation include
notification signs warning of the cleanup activities, and the
sites themselves are generally fenced. Finally, sites with
radioactive contamination are posted with radioactive

control signs or markers at the actual waste site.

Notification of trespass events — Trespass incidents
must be reported under the terms of the various records of
decision. DOE is required to notify EPA and the Washington
State Department of Ecology in the event of trespass inci-
dents. For example, the 100 Areas burial grounds (EPA
2000a), the 100-NR-1 Operable Unit (EPA 2000b), the
100 Areas remaining sites (EPA 1999), and the 300-FF-2
Operable Unit (EPA 2001). In addition, the latter three
records of decision also stipulate that trespass events be
reported to the Benton County Sheriff’s Office.

Recordkeeping on remedial action information — A
tracking system that identifies all land under restriction or
control is required in some records of decision such as the
100 Area burial grounds record of decision (EPA 2000a).
The 300-FF-1 and 300-FF-5 record of decision (EPA 1996)
contains a requirement for placing written notification of
remedial action in the facility land-use master plan.
Institutional controls for individual remediated waste sites
are identified in the cleanup verification packages
approved by the lead regulatory agency. Institutional con-
trols identified in the cleanup verification packages are
typically entered into the Waste Information Data System.
The Waste Information Data System serves as the primary
mechanism used by site contractors to record institutional
controls associated with remediated waste sites.



2.3 HANFORD CLEANUP OPERATIONS

J. P. Duncan

This section describes continuing Hanford Site environ-
mental and regulatory activities. Included are project com-
pliance activities, solid waste management, liquid effluent
treatment, revegetation and mitigation, environmental
restoration, groundwater protection, and waste tank
research. Activities, accomplishments, and relevant issues
are presented and discussed openly with the regulators
and with the public to assure resolution.

2.3.1 POLLUTION
PREVENTION PROGRAM

J. G. Coenenberg

Pollution prevention is DOE’s preferred approach to envi-
ronmental management. The Hanford Site Pollution
Prevention Program is an organized and continuing effort
to reduce the quantity and toxicity of hazardous, radioac-
tive, mixed, and sanitary waste. The program fosters the
conservation of resources and energy, the reduction of
hazardous substance use, and the prevention or minimiza-
tion of pollutant releases to all environmental media from
all operations and site cleanup activities.

The program is designed to satisfy DOE requirements,
executive orders, and federal and state regulations and
requirements. In accordance with sound environmental
management, the first priority is to prevent pollution
through source reduction. When source reduction is not
possible or practical, waste treatment to reduce quantity,
toxicity, or mobility is considered. The second priority is
environmentally safe recycling; and the third priority is

approved disposal to the environment at permitted sites.

DOE Richland Operations Office is responsible for the
Hanford Site Pollution Prevention Program. The office
defines program requirements that each Hanford Site

contractor must meet.

Hanford Site pollution prevention efforts during 2002
helped to reduce disposal quantities through source reduc-
tion and recycling of an estimated 142,908 cubic meters
(5 million cubic feet) of radioactive and mixed waste,
737 metric tons (812 tons) of RCRA hazardous/dangerous
waste, and 3,936 metric tons (4,339 tons) of sanitary
waste. Waste disposal cost savings during 2002 exceeded
$37 million for these activities. During 2002, the Hanford
Site recycled 547 metric tons (603 tons) of paper products
and 559 metric tons (616 tons) of various metals.

2.3.2 SPENT NUCLEAR
FUEL PROJECT

D. J. Watson

The Spent Nuclear Fuel Project was established in Febru-
ary 1994 to provide safe, economical, and environmentally
sound management of Hanford Site spent (irradiated)
nuclear fuel and to prepare the fuel for long-term storage
or final disposal. During 2002, the project continued to
make progress on an accelerated strategy to move spent
fuel stored in the K-West and K-East Basins (K Basins) in
the 100-K Area, away from the Columbia River into the
Canister Storage Building in the 200-East Area. The
40-year-old K Basins were used to temporarily store
2,100 metric tons (2,300 tons) of N Reactor spent fuel and
a small quantity of slightly irradiated single-pass reactor
fuel. The spent fuel is being removed from underwater
storage in the K Basins and placed in dry interim storage in
the 200-East Area. Prior to interim storage, the fuel is
cleaned and packaged in containers called multi-canister
overpacks. The overpacks are vacuum processed to remove
any water and then mechanically sealed at the Cold
Vacuum Drying Facility located in the 100-K Area. The
dried overpacks are transported to the Canister Storage
Building, a welded cap is attached over the mechanical
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seal, and the overpack is put in dry storage. The multi-
canister overpacks will be maintained in dry storage
pending a decision by the Secretary of Energy on final dis-
position. If necessary, the re-packaged spent fuel could
remain in dry storage for up to 40 years. This strategy
supports completion of fuel removal from the K Basins by
the Tri-Party Agreement (Ecology et al. 1998) date of July
2004.

The corrosion of the fuel in the K Basins, as well as fuel
handling operations, have led to the accumulation of
sludge and debris in old fuel storage canisters and on the
floors of the basins. The majority of the sludge is in the
K-East Basin. The sludge, debris, and empty storage canis-
ters will be removed at the same time the spent nuclear
fuel is removed. Water remaining in the basins will also be
removed, treated at the Effluent Treatment Facility and
disposed of onsite. Debris and old fuel canisters will be
transported to the Environmental Restoration Disposal
Facility for disposal to the extent possible. Debris that
does not meet acceptance criteria for the Environmental
Restoration Disposal Facility will be transferred to the
The

K Basins will then be prepared for interim stabilization

appropriate onsite waste management facility.

pending final remediation.

The Spent Nuclear Fuel Project also includes in its
mission, the gathering of other spent nuclear fuel stored
elsewhere on the Hanford Site and the relocation of that
spent nuclear fuel to the 200-East Area Interim Storage
Area or to the Canister Storage Building. Other spent

nuclear fuel and its storage locations include the following:
e Fuel from the Fast Flux Test Facility in the 400 Area.

e Fuel from the Training, Research, and Isotope Production
General Atomics in the 400 Area.

e Fuel originally from the Shippingport reactor in Penn-
sylvania and now stored at T Plant in the 200-West Area.

e Fuel from research reactors and miscellaneous special case

fuel in the 324, 325, and 327 Buildings in the 300 Area.

Major accomplishments of the Spent Nuclear Fuel Proj-

ect in 2002 included the following items:
e A total of 730.5 metric tons (805 tons) of spent nuclear
fuel were removed from the K-West Basin and transported

to the Cold Vacuum Drying Facility for processing and then
taken to the Canister Storage Building for storage.
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e A total of 260 fuel canisters (or ~82 metric tons [90 tons])
of spent nuclear fuel were transferred from the K-East Basin
to the K-West Basin for cleaning and re-packaging before
transport to the Cold Vacuum Drying Facility for processing.

e A total of 1,133 fuel storage canisters and 917 fuel storage
canister lids were cleaned for disposal at the Environmental
Restoration Disposal Facility. A total of 1,172 canisters
were shipped to Environmental Restoration Disposal Facil-
ity for disposal.

e Construction of the sludge removal system for the K-East
Basin progressed to 95% completion.

e Three cask shipments containing non-defense spent nuclear
fuel were received for storage at the 200 Areas Interim
Storage Area near the Canister Storage Building facility.

2.3.3 CENTRAL PLATEAU
REMEDIATION PROJECT

J. K. Perry

The Central Plateau Remediation Project’s mission is to
transition the Central Plateau from its current post-
operational state to a state where excess facilities and
waste sites are cleaned up, and waste characterization,
retrieval, treatment, storage, and disposal operations are
performed in an environmentally sound, safe, secure, and

efficient manner.

On July 1, 2002, the Central Plateau Remediation Project
began working on activities transferred from the envi-
ronmental restoration contractor. The activities include
the Groundwater Protection Program, the 200 Area Facil-
ity Surveillance Maintenance Program, and the Pluto-
nium Concentration Facilities Demolition Project. The
Central Plateau Remediation Project will continue to
manage the 300 Area activities until the work is trans-
ferred to the new river corridor contractor. The activities

discussed in the following sections were performed during

2002.

2.3.3.1 ACCELERATED
DEACTIVATION PROJECT
C. R. Haas

The mission of the Accelerated Deactivation Project is to

complete facility deactivation and closure activities while



maintaining the facilities in a safe and compliant status
until they are turned over to the site contractor respon-

sible for final disposition of the facilities.

300 Area Accelerated Deactivation Project. Accel-
erated deactivation in the 300 Area focuses on several
300 Area buildings and structures that date back to 1943.
It includes fuel supply facilities that were used to support
the manufacturing of nuclear fuel for the Hanford Site
reactors. Significant accomplishments during 2002

included the following activities:

e Received certification of partial RCRA closure for the
300 Area Waste Acid Treatment System from the
Washington State Department of Ecology.

e DPerformed surveillance and maintenance of 300 Area

Accelerated Deactivation Project facilities.

2.3.3.2 327 AND
324 FACILITIES
DEACTIVATION PROJECT

C. R. Haas

Construction of the 327 and 324 Buildings was com-
pleted and operations began in 1953 and 1966, respec-
tively. These buildings contain hot cells that were used
for radiological research and development work. Both
facilities were transferred to Fluor Hanford, Inc. during
1996 for deactivation. Facility disposition is to be com-
pleted by the new river corridor contractor, pending

award of the contract.

Significant accomplishments achieved at the 327 Build-
ing during 2002 included the following:

e Continued collecting and packaging special case waste
comprised of metallurgical specimens removed from the
dry storage carousel and legacy waste buckets from hot
cells in support of special case waste disposition activities
relating to Tri-Party Agreement Milestone M-92-16.

e Shipped three of five remaining legacy waste containers to
the Central Waste Complex from the 327 Building.

Significant accomplishments achieved at the 324 Build-
ing during 2002 include the following:
e Completed radiochemical engineering cells airlock pipe

trench waste collection activities and subsequent shipment
of waste to the Central Waste Complex.
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e Completed transfer of five pressurized water reactor spent

nuclear fuel assemblies to the 200 Areas for storage.

e Completed consolidation and removal of the remaining
324 Building spent nuclear fuel, including the boiling water
reactor fuel assemblies stored in B-Cell and loose boiling
water reactor and pressurized water reactor pins stored in B

and D cells.

e Completed packaging and shipment of spent nuclear fuel
segments and fragments in support of the Special Case
Waste Project per Tri-Party Agreement Milestone M-92-16.
Spent nuclear fuel removal and shipment activities were
completed on budget and 4 months ahead of baseline

schedule.

2.3.3.3 EQUIPMENT
DISPOSITION PROJECT

D. L. Klages

When the Hanford Site was dedicated to the defense pro-
duction mission, rail and other heavy equipment was used
to handle and transport radioactive or hazardous materials
and/or enter facilities where radioactive and hazardous
materials were present. Through use, the equipment
became radiologically and/or chemically contaminated to
the point where it was either removed from service and

buried onsite or managed for future use or disposition.

During 1995, the need to manage radiologically contam-
inated rail equipment became apparent and the Equip-
ment Disposition Project was established. The technical
objective of the project is the disposition of 37 contam-
inated railcars, 5 pieces of heavy equipment, 1 condenser,
1 skid-mounted concrete burial box filled with K-Basin
materials, and 2 skid-mounted concrete burial boxes filled
with ion exchange columns left over from past Hanford

programs.

During 2002, a radiologically contaminated crane meas-
uring 162 cubic meters (5,721 cubic feet) was transferred
to an offsite U.S. Nuclear Regulatory Commission-
licensed company for equipment reuse. Four railroad flat-
cars (235.5 cubic meters [8,317 cubic feet]) and 0.52 cubic
meter (18.4 cubic feet) of lead bearings from railcars were
radiologically surveyed and released for unrestricted re-use
offsite. The condenser (32.2 cubic meters [1,137 cubic
feet]) was shipped to Duratek in Tennessee for recycling of
the contaminated steel into shield blocks for DOE. One



of the skid-mounted concrete burial boxes (67.28 cubic
meters [2,376 cubic feet]) was placed in onsite reuse as a
burial grout form within the low-level burial grounds.
Three tall fuel-cask railroad cars (480 cubic meters
[16,951 cubic feet]) were shipped to Duratek in Tennessee.
The steel was recycled into shield blocks for DOE, and
the lead was used for lining containers. Also during 2002,
3 flatcars (176.6 cubic meters [6,237 cubic feet]), 12 railcar
wheel assemblies (36 cubic meters [1,271 cubic feet]), and
the 2 skid-mounted concrete burial boxes of grouted ion
exchange columns (134.6 cubic meters [4,753 cubic feet])

were placed in the low-level burial grounds for disposal.

2.3.3.4 233-S PLUTONIUM
CONCENTRATION FACILITY
DECOMMISSIONING PROJECT

D. L. Klages

Decontamination and decommissioning activities con-
tinued in 2002 at the 233-S Plutonium Concentration
Facility located in the 200-West Area adjacent to the
Reduction-Oxidation Plant. This work is being performed
as a non-time-critical removal action under CERCLA.
The 233-S facility and associated process equipment were
used to concentrate plutonium produced at the Reduction-
Oxidation Plant from 1955 to 1967.

Equipment cleaning and waste disposal activities con-
tinued throughout 2002, along with decontamination
efforts on the facility’s interior surfaces. Contamination
levels within the facility were significantly reduced and
the majority of fissile material was removed. The facility

is scheduled for demolition.

2.3.3.5 200 AREA FACIL-
ITIES DISPOSITION PROJECT

G. J. LeBaron

Disposition of 200 Areas facilities includes the surveil-
lance, maintenance, and deactivation of buildings and
waste sites in the 200-East Area, 200-West Area, and
Fitzner/Eberhardt Arid Lands Ecology Reserve. A plan,
including a cost estimate and schedule, was prepared for

removing facilities and making other necessary changes
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to transfer the Fitzner/Eberhardt Arid Lands Ecology
Reserve to the U.S. Fish and Wildlife Service.

Included in the facilities managed by the project are interim
status RCRA treatment, storage, and disposal units awaiting
closure. In July 2002, responsibility for additional facili-
ties, including the “canyon” facilities (Plutonium-Uranium
Extraction Plant, B Plant, Reduction-Oxidation Plant,
and U Plant), was transferred from Bechtel Hanford, Inc.
to the 200 Area Facilities Disposition Project. Three major
air emission units and three minor emission stacks as
defined by 40 CFR 61 are now maintained by the project.

Facility work conducted under this program during 2002
included work in the 224-T facility in the 200-West Area.
The cells at the 224-T facility were deactivated and closed
during the 1960s. However, no documentation could be
found concerning the flushing and final state of the cells
and few entries had been made since its closure. During
2002, each cell was entered to perform detailed radiolog-
ical surveys and to clean the cells to reduce the potential
of personnel contamination or release to the environ-
ment. Preparations were made to remove the water that
had accumulated in the deep portion of C-Cell. Plans
are ongoing to inspect the cells and more fully charac-

terize their contents.

During 2002, non-destructive analyses were conducted
to characterize the radionuclides in the duct work at the
former Plutonium Finishing Plant in the 200-West Area.
Metal roofs were installed on the B Plant and Plutonium-
Uranium Extraction Plant “canyon” facilities. The metal

roofs are designed to last 50 years.

Outdoor tasks within the 200 Area Facilities Disposition
Project include the Radiation Area Remedial Action
Program, which is responsible for the surveillance, main-
tenance, and decontamination or stabilization of over
500 waste sites including former cribs, ponds, ditches,
trenches, unplanned release sites, and burial grounds.
These sites are maintained by performing periodic surveil-
lances, radiation surveys, and herbicide applications and
by initiating timely responses to identified problems. The
overall program objective is to maintain these sites in a
safe and stable configuration and to prevent contami-
nants at these sites from spreading in the environment
while final remediation strategies are identified and

implemented.



2.3.3.6 CANYON
DISPOSITION INITIATIVE

G. J. LeBaron

The purpose of the Canyon Disposition Initiative is to
investigate the potential for using the five canyon build-
ings at the Hanford Site as disposal facilities for Hanford
Site remediation waste, rather than demolishing the struc-
turesl. (Note: “canyon” is a vernacular term used at the
Hanford Site for the chemical separations plants, inspired
by their long, high, narrow structure.) While planning and
sampling activities of the Canyon Disposition Initiative
actually began in the mid-1990s, the bulk of the work to
prepare the feasibility study (DOE/RL-2001-11) was
completed in 2001 as the final phase in the CERCLA
remedial investigation/feasibility study for disposition of
the 221-U Chemical Processing Facility (U Plant). The
U Plant was used as the pilot project for the Canyon
Disposition Initiative. During 2002, work was done to
finalize the draft feasibility study and preparations were
made to prepare the other CERCLA documentation for
final disposition of the U Plant.

The Tri-Parties considered whether the pilot activities at
U Plant could also apply to the remaining four canyon
buildings. There were four options selected for final
evaluation and screening: (1) full removal and disposal,
(2) entombment with internal waste disposal, (3) entomb-
ment with internal/external waste disposal, and (4) close
in place — collapsed structure. The feasibility study (DOE/
RL-2001-11) determined that options 2 and 3 met the
requirements to protect human health and the environ-
ment, as well as being consistent with the 2012 cleanup
plan for the Central Plateau. The final option will be
selected during the record of decision process. Selecting
the final option for the five canyon buildings figures prom-
inently in DOE’s plan to use the Central Plateau as an area
for long-term treatment, storage, and disposal of waste to

support Hanford cleanup operations.
2.3.4 FAST FLUX TEST
FACILITY

N. R. Dahl

The Fast Flux Test Facility is a 400-megawatt thermal,
liquid-metal-cooled reactor located in the 400 Area. It

Hanford Cleanup Operations

was built in the late 1970s to test plant equipment and
fuel for the Liquid Metal Fast Breeder Reactor Program.
The Fast Flux Test Facility operated from April 1982 to
April 1992, during which time it successfully tested
advanced nuclear fuels, materials, and safety designs and
also produced a variety of isotopes for medical research.
The reactor has been in a standby mode since December
1993. Fuel has been removed from the reactor vessel and
stored in two sodium-filled vessels and in aboveground
dry-storage casks. Twenty-three of the facility’s 100 plant
systems were deactivated during the previous deactivation
period from 1993 to 1997.

During September 2002, deactivation and decommission-
ing activities were transferred from the DOE Office of
Nuclear Energy to the DOE Office of Environmental
Management, an indication of DOE’s intention to per-
manently shut down the reactor. In November 2002,
Benton County filed a motion in the U.S. District Court
for the Eastern District of Washington to halt decom-
missioning work on the Fast Flux Test Facility. Subse-
quently, Benton County and federal attorneys agreed to
a 120-day stoppage of the deactivation activities.

In an effort to reduce shutdown costs and accelerate the
decommissioning schedule, upgrades aimed at increasing
the efficiency and reliability of the refueling system were
the primary focus of 2002 activities. The acceptance test
procedure for the closed-loop ex-vessel machine was com-
pleted on August 1, 2002, following 10 months of testing.
The closed-loop ex-vessel machine was used to install the
immersion heaters and is ready to support the commence-
ment of fuel wash activities. Acceptance testing for the
sodium removal system was completed in September 2002.
Major repairs and modifications to the solid waste cask
are nearing completion. Upon completion of the cask

assembly, acceptance testing will begin.

During 2002, one argon and three nitrogen storage tanks
were removed during the facility closure process. In addi-
tion, parts of the Mobiltherm and Containment Margins
systems were removed before closure activities were put
on hold. The Mobiltherm System was a heat transfer
system used in the sodium purification process. The
Containment Margins System was designed to vent the
containment dome after a gas buildup caused by an

accident.



2.3.5 ADVANCED
REACTORS TRANSITION
PROJECT

M. W. Benecke and W. F. Brehm

The mission of the Advanced Reactors Transition Project
is to convert the Plutonium Recycle Test Reactor facility
and the nuclear energy legacy facilities into structures that
are suitable for re-use or low-cost surveillance and main-
tenance. Legacy facilities are those used for nuclear
research projects conducted in the past at the Hanford
Site. Although these legacy facilities existed in many
areas of the Hanford Site, the only facilities remaining to
be cleaned up are in the southeastern part of the 300 Area,
the 337 Building high bay area, and the adjacent storage
tank building, 3718-M. Deactivation of legacy facilities
includes the disposition of non-radioactive sodium and
sodium-potassium alloy originally used in the development
and testing of components for use in liquid-metal-cooled

reactors.

During 2001, roof repairs were completed on the support
buildings attached to the dome at the Plutonium Recycle
Test Reactor/309 Building, located in the 300 Area.
Despite further deterioration of the weather coating on the
dome, this facility is in a condition for low-cost surveil-
lance and maintenance until deactivation, decontamina-

tion, and decommissioning are performed in accordance
with the 300 Area Accelerated Closure Project Plan
(HNF-6465).

In 2002, all remaining sodium-wetted piping was removed
from the 337 Building, placed in shipping drums, and sent
to an offsite treatment center. The remaining large cold
trap (a device used in sodium systems to remove chemical
impurities in the sodium) was stripped of insulation and
heaters and moved to the main floor of the 337 Building
high bay. Asbestos abatement techniques were required to
remove all the insulation and heaters. The cold trap and
associated heat exchanger piping were prepared for ship-
ment to Argonne National Laboratory-West in Idaho,
where the sodium will be drained and recycled and the

trap cleaned. The total sodium volume is ~2,650 liters

(~700 gallons).

A request for proposal to remove sodium residuals from
the 3718-M and Composite Reactor Component Test
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Activity tanks was sent to 11 prospective bidders who
attended an information meeting held at Hanford in

October 2002.

2.3.6 PLUTONIUM
FINISHING PLANT

M. S. Gerber

During 1949, the Plutonium Finishing Plant began proc-
essing plutonium nitrate solutions into metallic form for
shipment to nuclear weapons production facilities. Oper-
ation of this plant continued into the late 1980s. During
1996, DOE issued a shutdown order for the plant, author-
izing deactivation and transition of the plutonium proc-
essing portions of the facility in preparation for

decommissioning.

Today’s mission is to stabilize, immobilize, re-package
and/or properly dispose of plutonium-bearing materials in
the plant; to deactivate and dismantle the processing
facilities; and to provide for the safe and secure storage of
nuclear materials until final disposition. Workers at the
Plutonium Finishing Plant are making progress to stabilize

plutonium and deactivate the facilities.

Significant accomplishments achieved at the Plutonium
Finishing Plant during 2002 included the following:

e Completed re-packaging of ~547 items of plutonium-bearing
ash from a historical Hanford incinerator (February 2002).

e Completed stabilization of 4,500 liters (1,189 gallons) of
plutonium-bearing solutions ahead of a revised Tri-Party

Agreement milestone and nearly $3 million under budget

(July 2002).

® Began stabilizing over 860 plutonium-bearing polycubes
using a unique thermal stabilization method devised specif-
ically for this project. About 75% of polycubes, i.e., small
cubes of polystyrene containing plutonium oxide, were

stabilized by the end of 2002.

e Attained 1 million safe work hours and achieved safety
Merit Status in DOE’s Voluntary Protection Plan
(November 2002).

e Continued welding stabilized plutonium forms into sturdy,
triple-layered cans meeting strict specifications of DOE’s
“3013” safety standard (November 2002).

e Completed re-packaging the entire “sand, slag, and crucible”

group of plutonium-bearing residues for permanent



disposal; began re-packaging another large group of resi-

dues known as “mixed oxides” (December 2002).

e Stabilized more than 55% of the total plutonium inventory
by the end of 2002, and advanced the stabilization com-

pletion date for the Plutonium Finishing Plant Project to
February 2004.

e Deployed four field teams to clean chemical residues and
legacy plutonium held up in process equipment, as part of
deactivation work; completed key environmental documen-
tation in preparation for additional deactivation work and
established an accelerated comprehensive deactivation

schedule.

2.3.7 WASTE ENCAPSU-
LATION AND STORAGE
FACILITY PROJECT

F. M. Simmons

The mission of the Waste Encapsulation and Storage
Facility Project is to provide safe interim storage of encap-
sulated radioactive cesium and strontium. The facility was
initially constructed as a portion of the B Plant complex
and began service in 1974. There are currently 601 stron-
tium fluoride capsules and 1,335 cesium chloride capsules
stored at the facility. The capsules will be stored at the
Waste Encapsulation and Storage Facility until 2018.
The Waste Treatment Plant pretreatment facility will be
designed to connect to a potential new facility to receive

and treat the capsules. The final capsule shipment is

scheduled for 2022.

The renewal of the U.S. Nuclear Regulatory Commis-
sion Certificate of Compliance number 9511, Revision 3
for the Beneficial Uses Shipping System (BUSS R-1)
was issued on July 26, 2002, for a 5-year term that expires
on July 31, 2007. A Beneficial Uses Shipping System cask
is used at the Waste Encapsulation and Storage Facility
for the onsite transportation of cesium and strontium
capsules. The Beneficial Uses Shipping System cask is the
only DOE licensed and certified Type B container for
shipment of cesium chloride and strontium fluoride

capsules.
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2.3.8 OFFICE OF RIVER
PROTECTION

Congress established the Office of River Protection during
1998 as a DOE field office reporting directly to the DOE
Assistant Secretary for Environmental Management. The
Office of River Protection is responsible for managing
DOE’s River Protection Project to store, retrieve, treat,
and dispose of high-level tank waste and close the tank
farm facilities at the Hanford Site. The main tasks of the
Office of River Protection are discussed in the following

sections.

2.3.8.1 WASTE TANK
STATUS

P. A. Powell

A monthly summary report documents the status of
waste tanks. The December 2002 report, HNF-EP-0182,
Waste Tank Summary Report for Month Ending Decem-
ber 31, 2002, provides the following information:

e The Hanford tank farms contain 177 high-level radioac-

tive waste tanks, of which 149 are single-shell tanks and

28 are double-shell tanks.

e  Of the 177 tanks, 67 are assumed to have leaked at some
time in the past; all 67 are single-shell tanks.

e The volume of liquid waste that may have leaked from these
tanks is estimated to be between 2.84 and 3.97 million liters
(750,000 and 1,000,000 gallons).

To date, 132 of the 149 (89%) single-shell tanks have been
stabilized, and the stabilization program is on schedule to
be completed by the end of September 2004. During
2002, three tanks (241-SX-105,241-U-102,and 241-U-109)
were declared stabilized. Waste was pumped from 17
single-shell tanks into the double-shell tank system. The
following single-shell tanks were pumped during 2002:
241-A-101, 241-AX-101, 241-BY-105, 241-BY-106,
241-C-103, 241-C-106, 241-5-101, 241-S-102, 241-S-107,
241-S-111, 241-S-112, 241-SX-101, 241-SX-102,
241-SX-103, 241-U-107, 241-U-108, and 241-U-111.
The pumping removed 5.3 million liters (1.4 million
gallons) of waste. For the safe and timely removal of this
waste, temporary transfer piping (above ground pipe in
pipe which is shielded) was installed.



To assure safe storage and retrieval, 154 of the 177 (87%)
tanks have been characterized. All of the double-shell
tanks and most of the single-shell tanks have been sam-
pled; however, a number of these tanks were analyzed for a

limited number of analytes.

During 2002, CH2M HILL Hanford Group, Inc. began
proof-of-concept testing on techniques to dissolve saltcake
in waste tanks. Simply put, water was sprayed onto the
saltcake to dissolve and mobilize the waste for retrieval
through a centrally-located pump. Variations in the vol-
ume, pressure, and method of application were evaluated.
Saltcake dissolution technology, intended for initial use in
tank 241-S-112, was demonstrated in tank 241-U-107. A
separate retrieval technology, involving use of a remote-
controlled mobile retrieval system (tank crawler) was also
evaluated during 2002. The tank crawler was designed to
facilitate retrieval of insoluble waste, typically sludge; it
was intended to function much like a small bulldozer,
pushing solids to a central location in the tank for extrac-
tion. The system, planned for initial application in tank
241-C-104, was demonstrated at Hanford’s Cold Test
Facility.

2.3.8.2 WASTE TANK
CLOSURE ACCELERATION

P. A. Powell

During 2002, DOE initiated plans to accelerate Hanford
tank cleanup and closure. Early in 2002, DOE, the Wash-
ington State Department of Ecology, Hanford stake-
holders, and CH2M HILL Hanford Group, Inc. began
planning how to accelerate the cleanup and closure of
the single-shell tanks. At the end of the year, an integrated
plan for the cleanup was released in draft form. In addi-
tion, a closure plan for the single-shell tank system was
submitted to Washington State Department of Ecology
for review; the document (RPP-13774) defines the process
and integration necessary to achieve accelerated closure of
single-shell tanks and tank farms as well as defines the

first closure activities to be performed on tank 241-C-106.

A key concept in the accelerated cleanup approach is
the use of supplemental technologies to provide treatment
capacity beyond that of the Waste Treatment Plant.

During 2002, CH2M HILL Hanford Group, Inc. evalu-
ated three supplemental waste treatment technologies
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(containerized grout, steam reforming, and bulk vitrifi-
cation), all intended for use on retrieved tank waste. Con-
tainerized grout technology involves mixing waste with a
very thick grout formula and allowing the mixture to solid-
ify in a container. Both steam reforming and bulk vitrifi-
cation would immobilize the waste in an aluminosilicate
waste form. CH2M HILL Hanford Group, Inc. also began
evaluating a separate disposal path for mixed transuranic
tank waste that would include onsite treatment and
packaging for shipment to the DOE Waste Isolation Pilot
Plant in New Mexico.

2.3.8.3 GEOPHYSICAL
LOGGING FOR VADOSE ZONE
CHARACTERIZATION AND
MONITORING

R. G. McCain, P. D. Henwood, S. M. Sobczyk,
A. W. Pearson, and S. E. Kos

Geophysical logging at the Hanford Site is performed under
the direction of the DOE Grand Junction Office, using
capabilities and experience established for National Ura-
nium Resource Evaluation program. Until 2002, this work
was performed by MACTEC-ERS. On July 21, 2002,
vadose zone logging and monitoring activities were trans-
ferred from MACTEC-ERS to the S. M. Stoller Corpo-
ration. Most MACTEC-ERS personnel were retained by
the new contractor, and the work continued without
interruption. Under the new contract, S. M. Stoller
Corporation is responsible for all geophysical logging at
the Hanford Site. Logging activities are now integrated
across multiple organizations and projects, and consistent
procedures and data quality objectives are in use. Logging
equipment previously used by other organizations on the
site is being transferred to S. M. Stoller Corporation.
Plans and procedures are being updated to reflect the
transition to the new contractor. In addition, responsibility
for day-to-day program management was transferred from
the DOE Grand Junction Office to the DOE Richland

Operations Office.

S. M. Stoller Corporation performs geophysical logging
for both the DOE Richland Operations Office and DOE
Office of River Protection. The primary goal of logging
activities performed for the DOE Richland Operations

Office is characterization of waste sites on the Central



For the DOE Office of River Protection, the

logging effort involves vadose zone monitoring around

Plateau.

the single-shell tanks.

2.3.8.4 MONITORING
ACTIVITIES IN THE SINGLE-
SHELL TANK FARMS

R. G. McCain, P. D. Henwood, S. M. Sobczyk,
A. W. Pearson, and S. E. Kos

The tank farm baseline characterization effort identi-
fied subsurface contaminant plumes in the vicinity of
Cobalt-60, cesium-137,

europium-152, europium-154, uranium-235, and

the single-shell tank farms.

uranium-238 were the predominant gamma-emitting con-
taminants. Minor amounts of tin-126 and antimony-125
were also detected. Since specific contaminants have
been identified and quantified by the baseline characteri-
zation, the primary focus of the monitoring program is to
identify changes in contaminant levels between succes-

sive log runs.

Specific borehole and depth intervals for monitoring are
selected on the basis of intersection with known contam-
inant plumes, proximity to tanks known to have leaked or
to subsurface contaminant plumes, or proximity to tanks
containing relatively large volumes of drainable liquid.
The logging frequency is determined by the overall prior-
ity. Most boreholes of interest will be logged on at least a
yearly basis. The goal of the monitoring program is to
collect data from all boreholes at least once in a 5-year

period.

During 2002, monitoring activities were performed in a
total of 385 boreholes, representing ~6,706 meters
(~22,000 feet) of logging. The high-priority boreholes in
each tank farm were monitored at least once. In addition
to routine activities, monitoring was also performed to
support tank farm operations or to investigate potential
anomalies. Monitoring of boreholes in the vicinity of tank
U-107 was performed to support the planned tests for
saltcake dissolution.

During 2002, the neutron moisture logging system was
used to measure volumetric moisture content in the
vadose zone around tank U-107. Experience with the

neutron moisture log at Hanford has indicated that it is
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useful for identifying changes in soil moisture that may be
related to ongoing contaminant migration and for deline-

ating fine-grained beds for stratigraphic correlation.

2.3.8.5 WASTE
IMMOBILIZATION

B. Curn

The Waste Treatment Plant is being built on 26 hectares
(65 acres) located on the Central Plateau outside of the
Hanford 200-East Area to treat radioactive and hazardous
waste currently stored in 177 underground tanks. Cur-
rently, three major facilities are being constructed: a pre-
treatment facility, a high-level waste vitrification facility,
and a low-activity waste vitrification facility. Supporting
facilities are being constructed also. The River Protection
Project is currently upgrading tank farm facilities to deliver

waste to the Waste Treatment Plant.

During 2002, the contractor began pouring concrete for
the Pretreatment Plant, High-Level Waste Vitrification
Plant, and the Low-Activity Waste Vitrification Plant.
The potable water services and the sewage system for the
plant began operating.

2.3.9 SOoLID WASTE
MANAGEMENT

Solid waste management includes the treatment, storage,
and/or disposal of solid waste produced as a result of Han-
ford Site operations or from offsite sources that are auth-
orized by DOE to ship waste to the site. The following
sections contain information regarding specific site

locations.

2.3.9.1 CENTRAL WASTE
COMPLEX

D. G. Saueressig

Waste is received at the Central Waste Complex in the
200-West Area from sources at the Hanford Site and any
offsite sources that are authorized by DOE to ship waste to
the Hanford Site for treatment, storage, and disposal.
Ongoing cleanup, research, and development activities on

the Hanford Site, as well as remediation activities, generate



most of the waste received at the Central Waste Com-
plex. Offsite waste has been primarily from other DOE
sites and U.S. Department of Defense facilities. The char-
acteristics of the waste received vary greatly, including
low-level, transuranic, or mixed waste, and radioactively

contaminated polychlorinated biphenyls.

The Central Waste Complex can store as much as
22,710 cubic meters (801,996 cubic feet) of low-level
mixed waste and transuranic waste. This capacity is ade-
quate to store the projected volumes of low-level, transu-
ranic, mixed waste, and radioactively contaminated
polychlorinated biphenyls to be generated from the sites
identified above, assuming on-schedule treatment of the
stored waste. Treatment will reduce the amount of waste
in storage and make room for newly generated mixed
waste. The dangerous waste designation of each container
of waste is established at the point of origin based on proc-

ess knowledge or sample analysis.

2.3.9.2 WASTE RECEIVING
AND PROCESSING FACILITY

H. C. Boynton

Waste destined for the Waste Receiving and Processing
Facility includes legacy waste as well as newly generated
waste from current site cleanup activities. The waste con-
sists primarily of contaminated cloth, paper, rubber, metal
and plastic. Processed waste that qualifies as low-level
waste and meets disposal requirements is direct buried
onsite. Low-level waste not meeting direct burial require-
ments is processed in the facility for onsite burial or pre-
pared for future treatment at other onsite or offsite
treatment, storage, and disposal facilities. Waste desig-
nated at the facility to be transuranic is certified and
packaged for shipment to the Waste Isolation Pilot Plant
in Carlsbad, New Mexico, for permanent disposal. Other
materials requiring further processing to meet disposal cri-

teria are retained, pending treatment.

The Waste Receiving and Processing Facility began oper-
ations in 1997 and analyzes, characterizes, and prepares
drums and boxes of waste for disposal. The 4,800-square
meter (52,000-square foot) facility is located near the
Central Waste Complex in the 200-West Area. The facil-
ity generated 967 drums and 144 boxes during 2002.
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2.3.9.3 RADIOACTIVE MIXED
WASTE DISPOSAL FACILITY

L. T. Blackford

The Radioactive Mixed Waste Disposal Facility is located
in the 218-W-5 low-level waste burial ground in the
200-West Area and is designated as trenches 31 and 34.
Trench 34 began to be used for disposal during September
1999. Currently, there are ~1,450 cubic meters
(~51,200 cubic feet) of waste contained in about 883
waste packages in trench 34. No waste is currently stored
in trench 31. However, trench 31 will be used for storage,
when needed, to accommodate large items awaiting dis-
posal into trench 34. The trenches are rectangular land-
fills, with approximate base dimensions of 76 by 30 meters
(250 by 100 feet). The bottom of the excavations slopes
slightly, giving a variable depth of 9 to 12 meters (30 to
40 feet). These trenches comply with RCRA requirements
because they have double liners and systems to collect and
remove leachate. The bottom and sides of the facilities are
covered with a layer of soil 1 meter (3.3 feet) deep to pro-
tect the liner system during fill operations. There is a
recessed section at the end of each excavation that houses
a sump for leachate collection. Access to the bottom of

each trench is provided by ramps along the perimeter walls.

2.3.9.4 T PLANT COMPLEX
B. M. Barnes

The T Plant Complex in the 200-West Area provides
waste treatment and storage and decontamination services
for the Hanford Site. The T Plant Complex currently
operates under RCRA interim status. In 2002, the follow-

ing activities occurred at the T Plant complex:

e Head-space gas sampling was performed on ~70 containers
of transuranic waste in support of the Waste Isolation Pilot

Plant Project.

® Numerous containers and boxes of waste were re-packaged,
treated, sampled, and characterized to meet waste accep-

tance criteria and land disposal restriction requirements.

e Eight process cells in the 221-T Building were cleaned to
support the K Basin sludge storage mission. Four of the
cleaned process cells were re-fitted with K Basin sludge
storage equipment.

e The EC-1 condenser was shipped to Duratek’s facility in

Tennessee for recycling.



e Four pressurized Shippingport reactor fuel elements were
shipped to the Canister Storage Building. The remaining
44 pressurized Shippingport reactor fuel elements are
tentatively scheduled to be shipped to the Canister Storage
Building during 2003.

e Approximately 30 containers of material were shipped to
the 400 Area Consolidation Center for recycling.

® Equipment was decontaminated for re-use or disposal as

waste.

The T Plant Complex Part B Permit was submitted to
Washington State Department of Ecology in September
2002 for inclusion in the Hanford Site RCRA Permit. It

is presently under review.

The date for T Plant’s Tri-Party Agreement Milestone
M-91-20 (T Plant readiness to receive canisters of
K Basin sludge) was December 31, 2003. The milestone
was revised and now has a readiness date of May 28, 2003.
Crane upgrades, purge system installation, and the receipt
of a second transporter will occur as a result of this mile-

stone change.

2.3.9.5 RADIOACTIVE MIXED
WASTE TREATMENT AND
DISPOSAL

L. T. Blackford

During 2002, 656 cubic meters (23,163 cubic feet) of
mixed low-level waste were treated, recycled, and/or

direct disposed:

e 356 cubic meters (12,570 cubic feet) of waste, or ~1,395
drum equivalents (based on a standard 55-gallon drum),
were non-thermally treated to RCRA land disposal restric-
tion standards at the Allied Technology Group Corporation
Richland, Washington, facility and returned for disposal at
the Hanford Radioactive Mixed Waste Disposal Facility.

e 101 cubic meters (3,566 cubic feet), or about 395 drum
equivalents of waste, were removed from inventory at the
Central Waste Complex after it was determined that it met
disposal standards. This waste was direct disposed in the

Hanford Site low-level burial grounds.

e 167 cubic meters (5,896 cubic feet) of mixed low-level
waste were disposed directly into the Radioactive Mixed
Low-Level Waste Facility. This waste came from various
Hanford Site operations and either met land disposal
restriction standards in the “as generated” state, or were
treated according to Treatment-By-Generator provisions
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in WAC 173-303-170(3)(b) to treat the waste to meet
RCRA and state land disposal restrictions.

e 32 cubic meters (1,130 cubic feet) of waste, specifically a
legacy evaporator condenser, was recycled through

Duratek’s facility in Tennessee. The condenser was

shipped to the facility, cut up, and melted; the metal was
used to construct shield blocks for other DOE facilities.

2.3.9.6 RADIOACTIVE MIXED
WASTE TREATMENT
CONTRACTS

L. T. Blackford

In December 2001, Allied Technology Group Corpora-
tion, Fluor Hanford, Inc.’s primary contractor for treating
mixed low-level waste, filed for Chapter 11 bankruptcy
protection. During 2002, Fluor Hanford, Inc. worked with
Allied Technology Group Corporation during bankruptcy
proceedings to maintain a viable treatment capacity to
support Hanford Site needs and assure that this capacity

was used to the maximum extent possible.

Fluor Hanford, Inc. was able to work with Allied Tech-
nology Group Corporation to complete processing of
waste removed from the Central Waste Complex and
stored at Allied Technology Group Corporation for non-
thermal waste treatment. Additional negotiations were
concluded with the trustee, for management of the Allied
Technology Group Corporation bankruptcy, and non-
thermal waste treatment processing was continued. During
2002, 356 cubic meters (12,570 cubic feet) of waste were
treated at the Allied Technology Group Corporation
facility and returned for disposal at the Hanford Radioac-
tive Mixed Waste Disposal Facility. Due to bankruptcy
proceedings and financial viability, the thermal treatment
processing line at the Allied Technology Group Corpora-
tion facility did not operate during 2002. Approximately
115 cubic meters (~4,060 cubic feet) of thermally treatable
waste removed from the Central Waste Complex during
2001 remain in compliant storage at the Allied Technol-

ogy Group Corporation facility waiting processing.

Additional thermal treatment options were explored dur-
ing 2002 using other commercial capabilities. A potential
for treating a minor portion of the Hanford waste streams

was identified by the PERMA-FIX company and their
Thermal Desorption process. A proposal was prepared,



and funding was secured through the DOE Technology
Development Program. Contract negotiations with
PERMA-FIX were begun during December 2002, with a
target date to commence shipment of ~15 cubic meters

(~530 cubic feet) of waste during March 2003.

2.3.9.7 NAVY REACTOR
COMPARTMENTS

S. G. Amold

Eight disposal packages containing defueled United States
Navy reactor compartments were received and placed in
trench 94 in the 200-East Area during 2002. Six were
submarine reactor compartments, and two were cruiser
reactor compartments. This brings the total number of
reactor compartments received to 110. All Navy reactor
compartments shipped to the Hanford Site for disposal have
originated from decommissioned nuclear-powered
submarines or cruisers. Decommissioned submarine reactor
compartments are ~10 meters (33 feet) in diameter and
14.3 meters (47 feet) long. They weigh between 908 and
1,362 metric tons (1,000and 1,500 tons) and are transported
on theirside. Decommissioned cruiser reactor compartments
are ~10 meters (33 feet) in diameter and 12.8 meters (42
feet) high. They weigh ~1,362 metric tons (1,500 tons) and

are transported on their end.

2.3.10 LIQUID EFFLUENT
TREATMENT

S. S. Lowe

Facilities are operated on the Hanford Site to store, treat,
and dispose of various types of liquid effluent generated by
site cleanup activities. These facilities are operated and
maintained in accordance with state and federal regula-

tions and facility permits.

2.3.10.1 242-A EVAPORATOR
S. S. Lowe

The 242-A evaporator in the 200-East Area concentrates
dilute liquid tank waste by evaporation. This reduces the
volume of tank waste and eliminates the need to construct

additional double-shell tanks.

The concentrated tank
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waste is returned to the double-shell tanks for storage.
The 242-A evaporator completed one campaign during
2002. The volume of waste treated was ~3.9 million liters
(~1 million gallons) and the waste volume reduction was

~1.6 million liters (~413,500 gallons) or 41%.

One cold run was completed at the 242-A evaporator dur-
ing 2002. Cold runs are performed for training purposes
to maintain operator proficiency. Water rather than
actual tank waste was added to the process vessels and

processed.

Effluent treatment and disposal capabilities are available
to support the continued operation of the 242-A evapo-
rator. The Effluent Treatment Facility in the 200-East
Area (Section 2.3.10.3) was constructed to treat the proc-
ess condensate from the evaporator and other radioactive
liquid waste. The process condensate is sent to the Liquid
Effluent Retention Facility for interim storage while
awaiting treatment in the Effluent Treatment Facility.
Cooling water and non-radioactive steam condensate from
the 242-A evaporator are discharged to the 200 Area
Treated Effluent Disposal Facility.

2.3.10.2 LiIQUID EFFLUENT
RETENTION FACILITY

S. S. Lowe

The Liquid Effluent Retention Facility in the 200-East
Area consists of three RCRA-compliant surface basins
to temporarily store process condensate from the 242-A
evaporator and other aqueous waste. The Liquid Effluent
Retention Facility provides equalization of the flow and
pH of the feed to the Effluent Treatment Facility. Each
basin has a maximum capacity of 29.5 million liters
(7.8 million gallons). Generally, spare capacity is main-
tained in the event a leak should develop in an opera-
tional basin. Each basin is constructed of two, flexible,
high-density polyethylene membrane liners. A system is
provided to detect, collect, and remove leachate from
between the primary and secondary liners. Beneath the
secondary liner is a soil/bentonite clay barrier should the
primary and secondary liners fail. Each basin has a float-
ing membrane cover constructed of very low-density
polyethylene to keep out unwanted material and to mini-
mize evaporation of the basin contents. The facility began

operating in April 1994 and receives liquid waste from



both RCRA- and CERCLA -regulated cleanup activities.
The volume of wastewater received for interim storage
during 2002 was 100 million liters (26.4 million gallons).

The wastewater received for interim storage during 2002
included 2.9 million liters (766,000 gallons) of RCRA-
regulated wastewater (primarily 242-A evaporator process
condensate), and 97 million liters (25.7 million gallons) of
CERCLA -regulated wastewater (primarily Environmental
Restoration Disposal Facility leachate and contaminated
groundwater from the 200-UP-1 Operable Unit in the
200-West Area).

The volume of wastewater transferred to the Effluent
Treatment Facility for treatment and disposal during 2002
was 83 million liters (22 million gallons).

The volume of wastewater being stored in the Liquid
Effluent Retention Facility at the end of 2002 was
44 million liters (11.6 million gallons). This included
2.9 million liters (762,000 gallons) of RCRA-regulated
wastewater and 41 million liters (10.9 million gallons) of
CERCLA -regulated wastewater.

2.3.10.3 EFFLUENT
TREATMENT FACILITY

S. S. Lowe

Liquid effluent is treated in the Effluent Treatment Facil-
ity (200-East Area) to remove toxic metals, radionuclides,

The

treated effluent is stored in verification tanks, sampled and

and ammonia and destroy organic compounds.

analyzed, and discharged to the State-Approved Land
Disposal Site (also known as the 616-A crib). The treat-
ment process constitutes best available technology and
includes pH adjustment, filtration, ultraviolet light/
peroxide destruction of organic compounds, reverse
osmosis to remove dissolved solids, and ion exchange to
remove the last traces of contaminants. The facility began
operating in December 1995. Treatment capacity of the
facility is a maximum of 570 liters (150 gallons) per min-
ute. The volume of wastewater treated and disposed of in
2002 was 83.5 million liters (22 million gallons), which
included 5.6 million liters (1.5 million gallons) of RCRA-
regulated wastewater (primarily 242-A evaporator process

condensate), and 78 million liters (20.6 million gallons) of
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CERCLA-regulated wastewater (primarily groundwater
from the 200-UP-1 Operable Unit in the 200-West Area).

2.3.10.4 200 AREA
TREATED EFFLUENT
DisPOSAL FACILITY

S. S. Lowe

The 200 Area Treated Effluent Disposal Facility is a collec-
tion and disposal system for non-RCRA -permitted waste
streams. The individual waste streams must be treated or
otherwise comply with best available technology/all
known available and reasonable treatment in accordance
with WAC 173-240, which is the responsibility of the
generating facilities. The 200 Area Treated Effluent Dis-
posal Facility consists of ~18 kilometers (~11 miles) of
buried pipeline connecting three pumping stations, one
disposal sample station (6653 Building) and two 2-hectare
(5-acre) disposal ponds located east of the 200-East Area.
The facility began operating in April 1995 and has a
capacity of 12,900 liters (3,400 gallons) per minute. The
volume of unregulated effluent disposed of in 2002 was
863 million liters (227.9 million gallons).

source of this effluent is uncontaminated cooling water

The major

and steam condensate from the 242-A evaporator, with a
variety of other uncontaminated waste streams received

from other Hanford facilities.

2.3.10.5 300 AREA
TREATED EFFLUENT
DISPOSAL FACILITY

S. S. Lowe

Industrial wastewater generated throughout the Hanford
Site is collected and treated in the 300 Area Treated
Effluent Disposal Facility. Laboratories, research facilities,
office buildings, and former fuel fabrication facilities in the
The

wastewater consists of once-through cooling water, steam

300 Area are the primary sources of wastewater.

condensate, and other industrial wastewater. The facility
began operation in December 1994. Wastewater that is
potentially contaminated is collected in the nearby
307 Retention Basins where it is monitored and released

to the 300 Area process sewer for treatment by the
300 Area Treated Effluent Disposal Facility.



This facility is designed for continuous receipt of waste-
water, with a storage capacity of up to 5 days at the design
flow rate of 1,100 liters (300 gallons) per minute. The
treatment process includes iron co-precipitation to remove
heavy metals, ion exchange to remove mercury, and ultravi-
olet light/hydrogen peroxide oxidation to destroy
organics and cyanide. Sludge from the iron co-precipitation
process is dewatered and used for backfill in the low-level
waste burial grounds. The treated liquid effluent is moni-
tored and discharged through an outfall to the Columbia
River under a National Pollutant Discharge Elimination
System permit No. WA 002591-7 (Section 2.2.8). The
volume of industrial wastewater treated and disposed of
during 2002 was 163.7 million liters (43.2 million gallons).
The volume of wastewater monitored and released to
the 300 Area Treated Effluent Disposal Facility for treat-
ment and disposal from the 307 Retention Basins in 2002

was 5.5 million liters (1.5 million gallons).

2.3.10.6 MISCELLANEOUS
STREAMS

J. C. Sonnichsen

In February 1995, the Washington State Department of
Ecology approved a Plan and Schedule for Disposition
and Regulatory Compliance for Miscellaneous Streams
(DOE/RL-93-94). This plan and schedule required that

all miscellaneous streams be permitted under WAC
173-216. Categorical permits were used to permit miscel-
The per-
mitting process was completed in 1999. All milestones
identified in the plan and schedule (DOE/RL-93-94) have
been fulfilled, and the annual submittal of the Hanford

laneous streams with similar characteristics.

Site miscellaneous streams inventory report is no longer

required.

In January 2000, DOE issued the Pollution Prevention and
Best Management Practices Plan for State Waste Discharge
Permits ST 4508, ST 4509, and ST 4510 (DOE/RL-97-67).
Preparation of this plan was a requirement of the three
waste discharge permits. This plan summarized the compli-
ance requirements in all the categorical permits and set
conditions for the individual streams. The plan provides
details of remediation activities to prevent further con-
tamination of groundwater. Table 2.3.1 provides a sum-
mary of the waste streams addressed in the categorical
permits.

In addition to WAC 173-216, the Plan and Schedule for
Disposition and Regulatory Compliance for Miscellaneous
Streams (DOE/RL-93-94) required registration of the
underground injection control wells operated on the Han-
ford Site (WAC 173-218). To comply, a significant and
ongoing effort to verify the location and status of all
Class V underground injection control wells on the

Table 2.3.1. Permits for Miscellaneous Waste Streams on the Hanford Site

Permit Date
Number Issued What it Covers

Permit ST 4508 May 1997 Hydrotesting, maintenance,
and construction discharges.

Permit ST 4509 May 1998 Cooling water discharges
and uncontaminated streams
condensate.

Permit ST 4510 April 1999 Industrial stormwater

discharge

2002 Activities

Permit renewal application
submitted to Washington
State Department of Ecology
in 2002 and approved on
April 29, 2002.

Permit renewal application
submitted to Washington
State Department of Ecology
in 2002 and approved on
April 29, 2002.

Permit renewal application
submitted to Washington
State Department of Ecology
in 2002 and approved on
April 29, 2002.

Status

Existing permit remains in effect
until a replacement permit is issued.

Existing permit remains in effect
until a replacement permit is issued.

Existing permit remains in effect
until a replacement permit is issued.
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Hanford Site began in February 2000. On the Hanford
Site, Class V injection wells include the injection of
stormwater and other small quantities of uncontaminated
wastewater (i.e., condenser condensate). Investigators
determined a large number of underground injection con-
trol wells were inactive, and they were removed from the
list of active wells. In most cases, these injection wells
amount to locations where small quantities of non-
contaminated wastewater percolate into the soil (i.e., small

percolation drains).

Registration of Hanford Site Class V Underground Injection
Wells (DOE/RL-88-11) was submitted to the Washington
State Department of Ecology in March 2001. During 2002,
a request was received from the Washington State Depart-
ment of Ecology to incorporate this information into their
underground injection control database. This request was
completed on September 23, 2002. Two additional under-
ground injection control wells were added to this database
on October 23, 2002.

2.3.11 REVEGETATION
AND MITIGATION
PLANNING

A. L. Johnson, J. Meisel, H. Newsome, and M. R.
Sackschewsk:y

The DOE Richland Operations Office and U.S. Fish and
Wildlife Service cooperatively worked on a plan to
re-vegetate land on the Fitzner/Eberhardt Arid Lands
Ecology Reserve to compensate for damage to the environ-
ment caused by the original construction of cells 1 and 2

at the Environmental Restoration Disposal Facility.

The Environmental Restoration Disposal Facility mitiga-
tion project includes three separate planting elements: a
native grass seeding, shrub seedling planting, and native
grass plug planting. The native grass seed used in the seed-
ing project was purchased from a local seed producer and
derived from local sources. In preparation for planting
~65 hectares (~160 acres) with native grass seed, an appli-
cation of Roundup™ was aerial applied to the project area
in mid-November 2002. Following the herbicide applica-
tion, in mid-December, 9 kilograms (20 pounds) per acre
of a native grass seed mix including Sandberg’s bluegrass
(Poa sandbergii), thickspike wheatgrass (Agropyron
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dasystachyum), bottlebrush squirreltail (Sitanion hystrix),
Indian ricegrass (Oryzopsis hymenoides), and needle-and-
thread grass (Stipa comata) were planted. The grass seed
was aerial broadcast then harrowed with a tractor drawn
implement to increase seed to soil contact. An additional
Roundup™ application was applied in mid-February to
reduce cheatgrass (Bromus tectorum) competition to seeded

species.

Approximately 139,000 shrubs were planted across
~125 hectares (~310 acres) during early December 2002.
The shrubs planted included 10,300 ~164-cubic-
centimeter (~10-cubic-inch) plants, 28,100 65.5-cubic-
centimeter (4-cubic-inch) plants, and 93,000 bare root
sagebrush (Artemisia tridentata) plants; 6,000 green
rabbitbrush (Chrysothamnus viscidiflorus) plants; and 2,000
gray rabbitbrush (Chrysothamnus nauseosus) plants. The
bare root plants were dipped in mycorrhizal root gel just
prior to planting to provide the plant nutrients required
for plant establishment. The shrubs were planted in three

separate areas and will be monitored for survival.

Additional Environmental Restoration Disposal Facility
mitigation planting is planned for 2003 and 2004. In 2002,
grass and shrub seeds were collected from Indian rice grass,
needle-and-thread grass, thickspike wheatgrass, antelope
bitterbrush (Purshia tridentata), and gray and green
rabbitbrush and sent to a native plant nursery for propaga-
tion into 65.5-cubic-centimeter (4-cubic-inch) plugs that

will be planted over an area of ~8.1 hectares (~20 acres)

during fall and winter 2003 and 2004.

All of the Environmental Restoration Disposal Facility
mitigation planting efforts will be monitored by the river
corridor contractor to document the planting success,
plant establishment, and shrub survival with the data

collections provided in an annual revegetation monitoring

report such as BHI-01659.

Monitoring of the new transmission line that was
installed to provide electrical power to the vitrification
plant revealed that sagebrush and Sandberg’s bluegrass
were becoming established on nearly all of the tower pads.
Both of these species were broadcast seeded in February
2001. Monitoring will continue through 2004.

Monitoring of survival and growth continued for

~90,000 sagebrush seedlings that were planted on about



90 hectares (222 acres) at nine locations on the Fitzner/
Eberhardt Arid Lands Ecology Reserve during December
2000. Survival averaged about 55%, with values along
individual transects ranging from a low of 3% to a high of
91%. This effort was the last phase of sagebrush trans-
planting as compensatory mitigation for the disturbance
of sagebrush habitat resulting from the development of the
site and infrastructure for the planned waste vitrification

facility. Monitoring of these plants will continue through

2004.

2.3.12 ENVIRONMENTAL
RESTORATION PROJECT

DOE selected an environmental restoration contractor in
1994 to perform environmental restoration projects at the
Hanford Site. The Environmental Restoration Project
includes characterization and remediation of contami-
nated soil, decontamination and decommissioning of
facilities, surveillance and maintenance of inactive waste
sites, and the transition of facilities into the surveillance

and maintenance program.

2.3.12.1 ENVIRONMENTAL
RESTORATION DISPOSAL
FACILITY

M. A. Casbon

The Environmental Restoration Disposal Facility is located
near the 200-West Area. The facility began operations
during July 1996 and serves as the central disposal site for
contaminated waste removed during cleanup operations
conducted under CERCLA on the Hanford Site. To pro-
vide a barrier to contaminant migration from the facility,
the Environmental Restoration Disposal Facility was
constructed to RCRA Subtitle C Minimum Technology
Requirements including a double liner and leachate col-
lection system. Remediation waste disposed in the facility
include soil, rubble, or other solid waste materials contam-
inated with hazardous, low-level radioactive or mixed

(combined hazardous and radioactive) waste.

During 2000, waste was first placed into the first of two
new cells (cells 3 and 4) that were constructed in 1999.
Later in 2000, an interim cover was placed over portions of
cells I and 2 that had been filled to their final configuration.

2002 Annual Environmental Report

Waste placement in lower levels of cells 3 and 4 was
completed during 2002. Waste disposal operations then
moved to the partially completed upper level of cell 2.
As of the end of 2002, the facility had received over
3.62 million metric tons (3.98 million tons) of contami-

nated soil and other waste.

2.3.12.2 WASTE SITE
REMEDIATION

J. G. April, J. W. Donnelly, A. K. Smet, R. D.
Belden, J. A. Lerch, and D. F. Obenauer

Full-scale remediation of waste sites began in the 100 Areas
in 1996. Remediation and backfill activities continued
through 2002 at several liquid waste disposal sites in the
100-B/C and 100-F Areas. Remediation of the treatment,
storage, and disposal units at 100-N Area continued
through 2002, and remediation activities were initiated in
the 100-K Area. Figure 1.0.1 shows the former reactor
areas along the Columbia River.

There were no soil excavation activities at the 100-H Area
in 2002. However, from 1996 through 2001, 413,000 met-
ric tons (455,000 tons) of contaminated soil were removed
and shipped to the Environmental Restoration Disposal

Facility.

Remediation activities were initiated in the 100-K Area
during 2002. A total of 4,842 metric tons (5,321 tons) of
contaminated soil was removed and disposed of at the

Environmental Restoration Disposal Facility.

In 2002, over 137,000 metric tons (151,000 tons) of con-
taminated soil and 3,100 linear meters (11,800 linear
feet) of pipeline in the 100-B/C Area were removed and
shipped to the Environmental Restoration Disposal
Facility. The cumulative amount of contaminated soil
removed and shipped to the facility through December
2002 was 870,000 metric tons (957,000 tons) and
5,200 linear meters (17,100 linear feet) of pipeline.

Remediation in the 100-F Area continued with the
removal of 279,000 metric tons (307,000 tons) of con-
taminated soil in 2002. A total of 749,000 metric tons
(824,000 tons) of contaminated soil has been removed
from the 100-F Area and disposed of at the Environmental
Restoration Disposal Facility.



Remediation continued at the 116-N-3 and the 116-N-1
treatment, storage, and disposal facilities, which are both
located within the 100-NR-1 Operable Unit in the
100-N Area. Remediation of these facilities is being com-
pleted as required by the Hanford Sitewide RCRA Permit.
In 2002, 6,338 metric tons (6,965 tons) of contaminated
soil were removed from 116-N-3 and 116,267 metric tons
(127,766 tons) of contaminated soil were removed from
116-N-1. The total amount of contaminated soil
removed through 2002 from the 100-NR-1 Operable Unit
is 259,855 metric tons (285,853 tons), all of which was
disposed of at the Environmental Restoration Disposal

Facility.

The interim record of decision for the 100 Areas burial
grounds, issued September 16, 2000, specified a cleanup
remedy to remove/treat/dispose contaminated soil, struc-
tures, and debris from the 100 Areas burial ground sites. A
90% design package for the 100-B/C Area burial grounds
was completed in 2002 and issued for review.

Remediation work at the 300-FF-1 Operable Unit began
in the 300 Area in 1997 (Figure 1.0.1). Historically, both
chemical and radiological materials were disposed of at
the 300-FF-1 waste sites. During 2002, excavation opera-
tions were completed at the 618-4 burial ground. Between
excavation operations performed at the site in 1998 and
2002, 510,000 metric tons (560,000 tons) of contaminated
material and debris have been transported to Environ-
mental Restoration Disposal Facility. Closure of the 618-4
burial ground is scheduled to be complete in 2003.

An interim action record of decision for the 300-FF-2
Operable Unit (EPA 2001) was issued in 2001. Imple-
mentation of the remedy prescribed by the record of deci-
sion consists of removal of contaminated soil and debris,
treatment as necessary, and disposal at the Environmental
Restoration Disposal Facility or other approved facility.
Excavation of the 618-5 burial ground began in 2002, with
10,349 metric tons (11,373 tons) of contaminated soil
removed and disposed of at the Environmental Restora-
tion Disposal Facility. Excavation operations and site
closeout of the 618-5 burial ground are scheduled to be
completed in 2003.
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2.3.12.3 FAcCILITY DECOM-
MISSIONING PROJECT

R. R. Nielson

Decontamination and decommissioning activities con-
tinued during 2002 in the 100-D/DR, 100-H, and
100-F Areas. These activities are conducted to support
the interim safe storage of the four reactor buildings
(D, DR, F, and H) for up to 75 years. Interim safe storage
minimizes potential risks to the environment, workers,
and the public and reduces surveillance and maintenance

costs. These activities are conducted as non-time-critical

removal actions under CERCLA.

During 2002, interim safe storage of the DR Reactor was
completed. Characterization sampling of the associated
117-DR Exhaust Filter Building was completed in prepara-
tion for demolition. This facility is part of the large sodium
fire facility, a permitted treatment, storage, and disposal
facility undergoing RCRA closure. Demolition activities
at the F and D Reactors were completed, and activities to

backfill the fuel storage basin areas are in progress.

Demolition work at the H Reactor was initiated during
2002 and progressed through two areas (control room/
lunchroom and fuel storage basin areas). A system was
installed in the fuel storage basin to remove the remaining
water. Wastewater is being shipped to the Effluent Treat-
ment Facility for treatment and disposal. A remote-
controlled excavator is being deployed in the fuel storage
basin to assist in sample collection and removal of high
contamination areas within the remaining 1 meter
(3.3 feet) of fill. A small number of spent nuclear fuel
elements are expected to be located and will be removed

and shipped to the 100-K Area fuel storage basins.

Preparations are also being made to initiate demolition
activities at the 118-C-4 horizontal control rod storage
cave in the 100-B/C Area and at the 100-N Area ancillary
facilities. Engineering documents (e.g., work plan, air
monitoring plan, sampling plans, etc.) are being developed

in preparation for this work.



2.3.12.4 SURVEILLANCE/
MAINTENANCE AND
TRANSITION PROJECT

J. W. Golden

The activities of the Surveillance/Maintenance and Tran-
sition Project maintain and watch over inactive facilities
and waste sites prior to and following final disposition.
Currently, the project performs surveillance and mainte-
nance of the N, B, C, KE, and KW Reactors (excluding
the fuel storage basins) and the 308 Building.

2.3.13 GROUNDWATER
PROTECTION PROGRAM

R. T. Wilde

DOE established the Groundwater/Vadose Zone Integra-
tion Project (Integration Project) in 1997 as its center-
piece for water resources protection for the Hanford Site.
On July 1, 2002, the project was transferred from the envi-
ronmental restoration contractor to Fluor Hanford, Inc.
and re-designated the Groundwater Protection Program.
Specifically, the Groundwater Protection Program coordi-
nates all projects at Hanford involved in characterizing,
monitoring, and remediating groundwater and the vadose

zone, with the objective of protecting the Columbia River.

The Groundwater Protection Program team includes staff
from Fluor Hanford Inc., CH2M HILL Hanford Group,
Inc., and Pacific Northwest National Laboratory, as well as
support from other national laboratories and universities.
The Hanford Groundwater Monitoring Project is under

the umbrella of the Groundwater Protection Program.

During 2002, the Groundwater Protection Program team
compiled an array of accomplishments that span its key
focus areas — groundwater remediation, soil zone remedi-
ation, waste site investigations, assessment of Hanford
impact, science and technology, and integration manage-
ment. The efforts within these focus areas directly sup-
ports DOE’s plan for the Hanford Site.
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2.3.13.1 GROUNDWATER
REMEDIATION

L. C. Swanson

The overall objectives of groundwater remediation at sites
adjacent to the Hanford Reach are to protect aquatic
receptors in the river bottom substrate from contaminants
in the groundwater entering the Columbia River, reduce
levels of contamination in the areas of highest concentra-
tion, prevent further movement of contamination, and
protect human health and the environment. Summary
descriptions of the groundwater remediation activities are

discussed in the following paragraphs.

Chromium. Groundwater contaminated with chromium
underlies portions of the 100-D, 100-H, and 100-K Areas
(the 100-HR-3 and 100-KR-4 Operable Units). Chromium
is of concern because of its potential to affect the Columbia
River ecosystem. Low levels of chromium are toxic to
aquatic organisms, particularly those that use the riverbed
sediment as habitat (DOE/RL-94-102; DOE/RL-94-113).
The relevant standard for protection of freshwater aquatic
life is 10 pg/L (0.01 ppm) of chromium (WAC 173-201A).
Chromium concentrations exceeding 600 pg/L (0.6 ppm)
have been measured in the porewater of riverbed sediment
adjacent to the 100-D Area (BHI-00778). Background
chromium concentrations are usually <1 pg/L (0.001 ppm)

in the river.

During 1994, a groundwater extraction system was
installed in the 100-D Area to test chromium removal
from groundwater using ion exchange technology. Follow-
ing the record of decision during 1996 (EPA 1996), full-
scale pump-and-treat systems were constructed in the
100-D, 100-H, and 100-K Areas. The objective of these
systems is to remove hexavalent chromium contamination
from the groundwater and, thus, prevent or reduce the
movement of chromium to the Columbia River.

During 2002, the total amount of groundwater treated by
pump-and-treat systems in the 100-D and 100-H Areas
was 350.5 million liters (92.6 million gallons), with the
removal of ~32 kilograms (~70.6 pounds) of hexavalent
chromium. Since 1997, more than 1.53 billion liters
(404.1 million gallons) of groundwater have been treated,
with 161 kilograms (354.9 pounds) of chromium removed
(DOE/RL-2003-09). Treated groundwater is re-injected



into the aquifer upgradient from the 100-H Area extrac-
tion wells. Groundwater from both the 100-D and
100-H Areas is treated in the 100-H Area using separate

treatment systems.

During 2002, the 100-KR pump-and-treat system treated
445.7 million liters (117.7 million gallons) of groundwater
and removed 35.3 kilograms (77.8 pounds) of chromium.
Total chromium removed since operations began in 1997
is 184.1 kilograms (405.9 pounds) through treatment of
1.69 billion liters (446.4 million gallons) of water (DOE/
RL-2003-09). Treated groundwater is re-injected into the
aquifer upgradient from the 100-KR-4 extraction wells.

In addition to pump-and-treat remediation, in situ redox
manipulation technology continues to be demonstrated in
the southwestern 100-D Area to address hexavalent chro-
mium contamination in groundwater. This technology
immobilizes hexavalent chromium by reducing the soluble,
more toxic, chromate ion to highly-insoluble, less toxic,
chromic hydroxide or a chromic-ferric hydroxide complex.
This is accomplished by injecting a chemical-reducing
agent into closely spaced wells to form a permeable
reactive barrier. Following reduction, the reagent and
reaction products are pumped out of the wells. Chromium
is immobilized as groundwater naturally flows through the
barrier. This groundwater cleanup technique was tested
during 1997 through 1999 in five injection wells and then
expanded to include additional injection wells in 2000,
2001, and 2002. During 2002, the treatment zone was
expanded by injecting the chemical reducing agent into

17 new wells.

The loss of reducing conditions in the aquifer at six wells
was identified in early 2001. Five of the six wells were
originally treated during 1997 or 1998, while the sixth
well was originally treated during 2000. The wells were all

re-treated in late 2002 to re-establish the reactive barrier.

Chromium concentrations in wells along the barrier axis
and west of the northern and southern ends of the barrier
are generally low (<20 pg/L [0.02 ppm]), except in three
barrier wells where concentrations are as high as 230 pg/L
(0.23 ppm). A few wells to the west of the central part of
the barrier still have high concentrations ranging from 99
to 542 pg/L (0.099 to 0.542 ppm).

Barrier construction continued during 2002 and is
expected be completed during 2003. By the end of 2002,
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17 additional wells had been constructed and treated,
increasing the barrier length to 630 meters (2,067 feet)
(DOE/RL-2003-05). The barrier is ~15 meters (~48 feet)
wide. The final barrier should be over 680 meters
(2,230 feet) long. The barrier will intercept and neutralize
chromium-contaminated groundwater moving from the
aquifer to the Columbia River. The current pump-and-

treat systems will also continue to operate.

Strontium-90. The 100-NR-2 (N Springs) pump-and-
treat system began operating during September 1995
north of N Reactor and was designed to reduce the flux
of strontium-90 to the Columbia River. The pump-and-
treat system operates extraction wells to maintain hydrau-
lic capture. Groundwater is pumped into a treatment
system to remove the strontium-90 contamination, and
treated water is re-injected upgradient into the aquifer. The
system was upgraded during 1996 and has continued to
operate through 2002. About 121.7 million liters (32.2 mil-
lion gallons) were processed during 2002. During that
period, 0.20 curies (7.4 gigabecquerels) of strontium were
removed from the groundwater. Over 788.2 million liters
(208.2 million gallons) of groundwater have been processed

since the system began operation, removing 1.3 curies

(48 gigabecquerels) of strontium (DOE/RL-2003-09).

Carbon Tetrachloride. The carbon tetrachloride plume
in the 200-West Area (originating in the 200-ZP-1 Oper-
able Unit) covers over 11 square kilometers (4.2 square
miles). The 200-ZP-1 pump-and-treat system operated as
a pilot-scale treatability test from 1994 to 1996, with full
operation beginning in 1996. During 2002, 281 million
liters (74.3 million gallons) of groundwater were treated,
removing over 965.8 kilograms (2,125 pounds) of carbon
tetrachloride. A total of 1.95 billion liters (516 million
gallons) have been processed since startup, removing

7,049 kilograms (15,540 pounds) of carbon tetrachloride.

Uranium, Technetium-99, Carbon Tetrachloride,
and Nitrates. Treatment of the groundwater plume under-
lying the 200-UP-1 Operable Unit in the 200-West Area
continued throughout 2002. The contaminant plume
contains uranium, technetium-99, carbon tetrachloride,
and nitrate. A pump-and-treat system has operated since
1994 to contain the high concentration area of the ura-
nium and technetium-99 plume. During early operations,
groundwater was treated using ion-exchange resin to

remove the uranium and technetium-99, and granular



activated carbon to remove carbon tetrachloride. Since
1997, contaminated groundwater has been transferred by
pipeline to basin 43 at the 200 Area Effluent Treatment
Facility. Sophisticated treatment technology at the Efflu-
ent Treatment Facility removes all four contaminants.

Treated groundwater is then discharged north of the
200-West Area at the State-Approved Land Disposal Site.

The pump-and-treat system operated continually during
2002, with the two extraction wells pumping 79.1 million
liters (20.9 million gallons) of groundwater. Treatment of
groundwater removed 14.9 grams (0.0329 pound) of
technetium-99, 27.6 kilograms (60.8 pounds) of uranium,
2.7 kilograms (6.0 pounds) of carbon tetrachloride, and
3,665 kilograms (8,080 pounds) of nitrate. The pump-and-
treat operation made significant progress toward reducing
technetium-99 concentrations to below required cleanup

concentration levels, but less progress was made with ura-

nium (DOE/RL-2002-67).

During 2002, technetium-99 concentrations as high as
99,700 pCi/L (3,687 Bg/L) were observed at S-SX Tank
Farm well 299-W23-19. In response to this situation and
after completing a field evaluation, a technical approach of
extensively purging this well (~11,300 liters [3,000 gal-
lons]) during quarterly sampling events was implemented
(RPP-10757). Purgewater from sampling is disposed of at
the Effluent Treatment Facility in the 200-East Area.
Further actions will depend on how concentrations

change in the future.

2.3.13.2 SOIL ZONE
REMEDIATION

V. ]. Rohay

Soil-vapor extraction systems designed to remove carbon
tetrachloride vapor from the vadose zone beneath the
200-West Area began operating during 1992 and con-
tinued through 2002.
conducted in the vicinity of three historical carbon
tetrachloride disposal sites: the 216-Z-1A tile field, the
216-Z-9 trench, and the 216-Z-18 crib. Extracted soil

vapor is pumped through granular activated carbon,

Soil-vapor extraction has been

which absorbs carbon tetrachloride. The granular acti-
vated carbon is then shipped offsite for treatment.
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Three soil-vapor extraction systems have operated at
three different flow rates: 14.2 cubic meters (500 cubic feet)
per minute, 28.3 cubic meters (1,000 cubic feet) per min-
ute, and 42.5 cubic meters (1,500 cubic feet) per min-
ute. However, only the 14.2 cubic meters (500 cubic feet)
per minute system operated during 2002; the other two
systems were maintained in standby mode. Passive soil-
vapor extraction systems, which use atmospheric pressure
fluctuations to pump carbon tetrachloride vapor from the
vadose zone, were installed at wells near the 216-Z-1A tile
field and 216-Z-18 crib during 1999. These passive sys-
tems operated throughout 2002. Since operations began,
soil-vapor extraction has removed 77,798 kilograms
(171,515 pounds) of carbon tetrachloride from the vadose

zone.

2.3.13.3 WASTE SITE
INVESTIGATIONS —
OPERABLE UNITS

L. C. Hulstrom

Remedial investigation/feasibility study activities con-
tinued during 2002 at soil waste sites in the 200 Areas.
Work was performed within the characterization and reg-
ulatory framework defined in the 200 Areas Remedial
Investigation/Feasibility Study Implementation Plan (DOE/
RL-98-28). Work was performed at several operable units,
which were at various stages of the CERCLA remedial
During 2002, a

series of negotiations were completed with DOE and state

investigation/feasibility study process.

and federal regulators that resulted in the consolidation of
a number of operable units and generation of a number of

The revised
investigation approach allows for evaluation of one or

new milestones for these operable units.

more operable units in a single remedial investigation/
feasibility study. This consolidation is reflected in the
following summary descriptions of activities that were
performed during 2002.

200-CW-1 Operable Unit. The 200-CW-1 Operable
Unit consists of former ponds and ditches located within
the 200-East Area and north and east of the 200-East
Area.

facilities such as the Plutonium-Uranium Extraction and

These sites received mostly cooling water from

B Plants. Preparation of a feasibility study for the operable
unit continued. The feasibility study refines remedial



action objectives and remedial technologies originally
identified in DOE/RL-98-28 and develops and evaluates
remedial alternatives for the representative sites in the
200-CW-1 Operable Unit. The results of the evaluation of
the representative sites are applied to the analogous sites
in the operable unit as defined in DOE/RL-98-28. The
feasibility study includes ecological screening level and
baseline risk assessments. In addition to the 200-CW-1
Operable Unit waste sites, the 200-CW-3 Operable Unit
and several other 200-North Area waste sites are included
in the feasibility study based on negotiations with state
and federal regulators on the Central Plateau Tri-Party
Agreement milestones. Tri-Party Agreement Milestone
M-015-38A requires the feasibility study to be submitted
to the state and federal regulators by March 31, 2003. The
results of the feasibility study have been summarized in a
proposed plan that identifies the preferred remedial alter-
natives for the waste sites in these operable units. The
proposed plan has the same milestone as the feasibility

study. The proposed plan will undergo public review.

200-CS-1 Operable Unit. The 200-CS-1 Operable Unit
consists of waste sites that received chemical sewer waste-
water from major plant facilities in both the 200-West and
200-East Areas. A remedial investigation/feasibility study
work plan was approved during 2000 that defines planned
remedial investigation activities at four representative
waste sites: 216-S-10pond, 216-S-10ditch, 216-B-63 trench,
and 216-A-29 ditch (DOE/RL-99-44).
ducted in 2002 included test pit characterization activities
at the 216-B-63 trench and the 216-S-10 pond/ditch. The
test pit characterization at the 216-A-29 ditch was completed
during 2001.

The work con-

200-CW-2, 200-CW-4, 200-CW-5, and 200-SC-1
Operable Units. This consolidated operable unit group-
ing consists of waste sites that received cooling water,
steam condensate, and chemical sewer waste from facilities
in the 200-West Area, including U Plant, powerhouse and
laundry facilities, 242-S evaporator, the Plutonium Finishing
Plant and associated facilities, the Reduction-Oxidation
Plant, T Plant, the Plutonium-Uranium Extraction Plant,
and the Waste Encapsulation and Storage Facility. The
200-CW-5 remedial investigation/feasibility study work
plan (DOE/RL-99-66) was approved in 2000 and defined
planned remedial investigation activities at one represen-
tative waste site (216-Z-11 ditch). This work plan directed
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field characterization using driven soil probes and geophys-
ical logging to locate the area with the highest levels of
transuranic contamination for subsequent borehole sam-
pling (http://www2.hanford.gov/ARPIR/common/
findpage.cfm?AKey=D8434463). During 2002, a review
was conducted to determine if any additional characteri-
zation was required to account for the consolidated opera-
ble unit waste sites being added to the work plan. It was
concluded that the additional operable unit waste sites
aligned with the 200-CW-5 Operable Unit conceptual
models, or with conceptual models from other 200 Areas
work plans, and that no additional characterization was
needed to support the remedial investigation/feasibility
study process.

200-LW-1 and 200-LW-2 Operable Units. The waste
sites in these operable units received two types of waste:
liquid waste resulting from 300 Area process laboratory
operations that supported radiochemistry metallurgical
experiments and liquid waste resulting mainly from labo-
ratory operations in the 200 Areas that supported the
major chemical processing facilities and equipment decon-
tamination from T Plant. A work plan (DOE/RL-2001-66)
was approved in 2002. The work plan requires remedial
investigation activities at four representative waste sites
(216-T-28 crib, 216-B-58 trench, 216-S-20 crib, and
216-Z-7 crib) and includes borehole drilling, soil sampling,
and geophysical logging.

200-MW-1 Operable Unit. The waste sites in this
operable unit consist mainly of cribs, French drains, and
trenches that received moderate- to low-volume equip-
ment decontamination waste and ventilation system
waste, plus small-volume waste streams commonly dis-
posed to French drains. A work plan (DOE/RL-2001-65)
was approved during 2002. The work plan requires reme-
dial investigation activities at five representative waste
sites (216-A-4 crib, 216-T-33 crib, 216-T-13 trench,
216-U-3 French drain, and 200-E-4 French drain). The
work includes installing vadose zone boreholes and test
pits to collect soil samples and conducting geophysical
logging at the boreholes.

200-PW-2 and 200-PW-4 Operable Units. Waste sites
in the 200-PW-2 Operable Unit received uranium-rich
condensate/process waste, primarily from waste streams
generated at U Plant, Reduction-Oxidation Plant, and

Plutonium-Uranium Extraction Plant, as well as B Plant



Waste sites in the 200-PW-4
Operable Unit received mostly process drainage, process

and semi-works facilities.

distillate discharge, and miscellaneous condensates from
the same facilities, including condensates from S and
A Tank Farms and the 242-A evaporator. The original
draft work plan (DOE/RL-2000-60) for 200-PW-2 was
prepared and submitted for regulator review in December
2000. The revised work plan now proposes remedial
investigation activities at six representative waste sites
(216-A-19 trench, 216-B-12 crib, 216-A-10 crib,
216-A-36B crib, 216-A-37-1 crib, and 207-A South
Retention Basin). The work includes installing vadose
zone boreholes to collect soil samples and conduct geo-
physical logging. In addition, up to six drive casings will
be installed and geophysically logged at the 216-A-10 crib.
The geophysical log data will be used to determine the
optimum location for the characterization borehole at the
216-A-10 crib.

200-TW-1 and 200-TW-2 Operable Units. The
200-TW-1 Operable Unit consists of waste sites, mostly
cribs and trenches, which received waste associated with
uranium recovery activities at U Plant. The 200-TW-2
Operable Unit consists of waste sites, mostly cribs and
trenches, which received waste from the decontamination
processes at B Plant and T Plant. The work plan (DOE/
RL-2000-38) was prepared and approved. The work plan
proposes remedial investigation at three representative
waste sites (216-T-26 crib in the 200-TW-1 Operable Unit,
and the 216-B-7A crib and 216-B-38 trench in the
200-TW-2 Operable Unit). The field efforts for these two
operable units were completed in 2001 and consisted of
installing, soil sampling, and geophysical logging of three
vadose zone boreholes (one each at the 216-T-26 crib,
the 216-B-38 trench, and the 216-B-7A crib). In addition,
five drive casings were installed for geophysically logging
at the 216-B-38 trench. The drive casing data were used
to determine the optimum location for the borehole at
that waste site. Data from the laboratory analyses were
compiled into a draft remedial investigation report during
2002, which was provided to reviewers in October. The
remedial investigation report (DOE/RL-2002-42) includes
a human health risk assessment and screening of ecolog-
ical impacts. The document will be revised during 2003,

following receipt of review comments.
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200-PW-1,200-PW-3,and 200-PW-6 Operable Units.
The 200-PW-1 Operable Unit contains waste sites that
received significant quantities of carbon tetrachloride and
plutonium, as well as other contaminants associated with
process waste from the Plutonium Finishing Plant. This
operable unit also includes the carbon tetrachloride plume
in the vadose zone that has migrated beyond the bound-
aries of the waste sites. A remedial investigation/feasibility
study for this operable unit was submitted for review dur-
ing 2001 (DOE/RL-2001-01). The study includes a strat-
egy to reach final decisions for remediation of carbon
tetrachloride in the 200-West Area. The study is being
revised to include the 200-PW-3 and 200-PW-6 Operable
Units. The 200-PW-3 Operable Unit waste sites received
organic-rich process waste from separation facilities such
as the Reduction-Oxidation Plant, the Plutonium-Uranium
Extraction Plant, U Plant, and the C Plant. The 200-PW-6
Operable Unit waste sites received plutonium-rich proc-
ess waste from the Plutonium Finishing Plant. The

revised study is expected to be approved during 2003.

The remedial investigation at the 200-PW-1 Operable
Unit is expected to focus on two representative waste
sites, the 216-Z-1A tile field and the 216-Z-9 trench, and
on other potential sources of carbon tetrachloride contam-
ination. The first step in the carbon tetrachloride vadose
zone investigation began during 2002. Soil-vapor sam-
pling and analysis were used to explore the shallow vadose
zone in the vicinity of the Plutonium Finishing Plant. The
sampling was conducted at engineered structures that had
the potential to release carbon tetrachloride to the vadose
zone. The engineered structures included liquid waste
discharge sites, the pipelines that conveyed liquid waste
to those discharge sites, and solid waste burial ground

trenches.

200-BP-1 Prototype Barrier. The 200-BP-1 prototype
barrier is a surface barrier to reduce the infiltration of water
that drives contaminants through the soil to groundwater.
Monitoring the performance of the 200-BP-1 prototype
barrier continued during 2002. Activities included water
balance monitoring, stability surveys, and biotic surveys. A

draft report to document the monitoring results was pre-
pared during 2002.



2.3.13.4 WASTE SITE
INVESTIGATIONS — VADOSE
ZONE CHARACTERIZATION

R. G. McCain, P. D. Henwood, S. M. Sobczyk,
A. W. Pearson, and S. E. Kos

Beginning in 2001, the method developed for the vadose
zone baseline characterization around the single-shell
tanks was extended to liquid waste disposal sites and burial
grounds in the 200 Areas. The logging systems previously
developed for detection and identification of manmade
gamma-emitting radionuclides in the vadose zone are being
used to support the work. The Spectral Gamma Logging
System uses a detector that is capable of quantifying
gamma-emitting radionuclides from background levels
to several thousand picocuries per gram. A second system,
the high-rate logging system, was specifically developed to
measure radionuclide levels up to several hundred million
picocuries per gram (cesium-137). These logging systems
are collecting data in existing boreholes within and adja-

cent to waste disposal sites in the 200 Areas.

Approximately 860 existing boreholes have been identified
in the Hanford 200 Areas Vadose Zone Characterization
Plan (MAC-HGLP 1.7.1). In 2002, the characterization
program completed the following:

e Spectral Gamma Logging System logs for 70 existing
boreholes.

e Spectral Gamma Logging System logs for nine new bore-
holes drilled for ongoing remedial investigation projects.

e Spectral Gamma Logging System logs for five RCRA
groundwater monitoring wells.

e Spectral Gamma Logging System logs for three boreholes
at an intermediate and low-activity waste site.

e High-rate logging system logs for 23 boreholes.

During 2002, Microsoft® Excel workbooks were used for
log analysis. The primary advantage of Excel is that the
calculations are easily traceable and greater flexibility is
provided for dealing with variable borehole conditions.
Also, Excel files represent a universal format by which log
data can be transmitted to others. The log plots and the
log data report are converted to Adobe® Acrobat® (*.PDF)
files to facilitate electronic transmittal, allowing log data

to be widely distributed via electronic media.
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When all available boreholes in a specific area have been
logged and evaluated, a waste site summary report is pre-
pared. These reports consolidate information from indi-
vidual baseline spectral gamma logs, other available
borehole logs and drillers’ reports, geologic data, sample
data, and operational history to summarize vadose zone
contamination conditions. Where appropriate, data from
the tank farms baseline studies are incorporated, and
subsurface visualizations are prepared. During 2002, waste
site summary reports were issued for the 216-B-35 to
216-B-42 trenches (GJO-2002-322-TAR) and the 216-B-8
crib and adjacent areas (GJO-2002-343-TAR), and a
waste site summary report for the 216-B-5 reverse well and
adjacent sites was in progress. Waste site summary reports
are issued in paper copy and on CD-ROM. All supporting
data are included as appendices on the CD-ROM. All log
data, log plots, and reports are accessible at http://
www.gjo.doe.gov/programs/hanf/HTFVZ.html.

2.3.13.5 ASSESSMENT OF
HANFORD IMPACT

R. W. Bryce and C. T. Kincaid

During 1999, DOE initiated the development of an
assessment tool that will enable the users to model the
movement of contaminants from all waste sites at Hanford
through the vadose zone, groundwater, and the Columbia
River and estimate the impact of contaminants on human
health, ecology, and the local cultures and economy. This
tool was named the System Assessment Capability. An
assessment was completed during 2002 with the System
Assessment Capability that demonstrates that it is a func-
tional assessment capability.

The results of that assessment are presented in An Initial
Assessment of Hanford Impact Performed with the System
Assessment Capability (PNNL-14027).

provided the following information:

The assessment

® Modeled the movement of contaminants from more than
500 locations throughout the Hanford Site representing
890 waste sites through the vadose zone, groundwater, and
the Columbia River.

e Incorporated data on 10 radioactive and chemical contami-
nants (carbon tetrachloride, cesium-137, chromium,
iodine-129, plutonium-239/240, strontium-90, technetium-99,

tritium, total uranium, and uranium-238).



e Focused on subsurface transport, the Columbia River, and
risks to human and ecological health, the economy, and

culture.

e Included the geographic region from Rattlesnake Mountain
to the Columbia River and from the Vernita Bridge to
McNary Dam on the Columbia River.

e Included the cleanup actions in Hanford’s cleanup plans
and agreements as of October 2000.

e Consisted of a stochastic simulation for the period 1944 to

3050 using 25 realizations, thus providing an initial look at
uncertainty.

The findings of the initial assessment for the Central
Plateau sites and associated contaminant plumes parallel
those of the composite analysis published during 1998
(PNNL-11800). The results also are consistent with con-
centrations in environmental media measured by the
Environmental Surveillance Program (PNNL-13910) and
the Hanford Groundwater Monitoring Project (PNNL-
13788). Both the monitoring results and the assessment
indicate that Hanford’s effect on the Columbia River has
peaked and is now declining if the cleanup actions cur-
rently planned are carried out. The initial assessment also
identified some areas where an improvement to our under-
standing of the Hanford Site and how it is represented in
this capability could improve the quality of our decisions.
While the capabilities of System Assessment Capability
are confirmed by its ability to simulate the tritium plume,
further improvements are needed to better match ground-
water plumes for other mobile contaminants including
technetium-99, iodine-129, and total uranium. Comple-
tion of the initial assessment has provided information
needed to design improvements to System Assessment
Capability, a revision that will be designed to meet the

requirements for the composite analysis, an assessment

required by DOE Order 435.1.

While much of the emphasis on waste management at
Hanford has been on isolating plutonium, strontium-90,
and cesium-137 from the environment, this assessment
identifies technetium-99 and uranium as the contami-
nants from the Central Plateau that will contribute the
most to potential impact in the next 1,000 years through
the groundwater pathway. The results of the assessment
were considered in the development of a groundwater initi-
ative within the Performance Management Plan for the

Accelerated Cleanup of the Hanford Site (DOE/RL-2002-47).
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Locations containing large inventories of these mobile
long-lived contaminants are being considered for acceler-
ated action. The remediation of the BC cribs located just
south of 200-East Area was identified as an important
action for acceleration due to the large inventory of tech-
netium in those facilities and its potential to adversely

affect groundwater predicted by the assessment.

The System Assessment Capability represents a holistic
examination of the Hanford Site’s radioactive and chem-
ical waste legacy. For this reason, it can be used to exam-

To
illustrate this, the assessment was re-run during 2002 with-

ine the risk consequences of cleanup alternatives.

out infiltration-reducing covers on waste sites. This action
is not being considered for waste sites and was chosen only

A four-fold

increase in the amount of technetium-99 released to

as a simple illustration of the capability.

groundwater was predicted for the no cover case. It also
showed that covers have the greatest impact on mobile
long-lived radionuclides that did not get released with
large volume discharges. This clearly points out the impor-
tance of surface barriers and covers that protect ground-
water from enhanced infiltration, and provides useful

information for cost-effective barrier design.

2.3.13.6 SCIENCE AND
TECHNOLOGY

M. D. Freshley

The Groundwater Protection Program’s science and tech-
nology focus area provides data, tools, and scientific
understanding to fill information gaps to make remedia-
tion and site closure decisions. The science and tech-
nology focus area also provides data to set the stage for
long-term monitoring and site stewardship. The following

is a description of 2002 accomplishments.

During 2002, the science and technology “roadmap” was
updated to include activities for soil and groundwater
remediation (PNNL-14092). The roadmap, which is a tool
used to manage work, was revised during several workshops
involving DOE, Hanford contractors, regulators, stake-
holders, and Tribal Nations. This revision of the roadmap
aligns work with the Groundwater Protection Program’s
initiatives to accelerate groundwater remediation and

protection.



Soil Inventory. During 2002, the soil inventory model
(BHI-01496) was modified and applied. The model was
revised to estimate inventories of waste disposed to sites
that operated over multiple years. The soil inventory
model was used to estimate waste site inventories used in
the site-wide assessment, i.e., the System Assessment

Capability computer model.

B-BX-BY Tank Farm Investigation. Laboratory and
modeling studies were completed for the B-BX-BY Tank
Farm. These studies addressed a number of scientific issues
associated with the composition of tank waste that has
leaked to the vadose zone. The investigations resulted in
new information about how strontium-90 and uranium
move through the vadose zone and provided geochemical
models to predict future behavior of contaminants. Infor-
mation about the investigations is summarized in an appen-
dix of the B-BX-BY Tank Farm field investigation report
(RPP-10098).

Vadose Zone Transport Field Study. The Science and
Technology Project completed a field experiment at a
clastic dike (a common sedimentary structure in the vadose
zone at Hanford) located along Army Loop Road. The
clastic dike was used in an infiltration test to evaluate the
effects of varying soil properties on water flow and con-
taminant transport in the vadose zone (PNNL-14109;
PNNL-14150).

Biological Fate and Transport. During 2002, the
Science and Technology team completed laboratory
experiments to determine the uptake of technetium-99 by
periphyton, the brown slime on rocks in the Columbia
River. Experiments were initiated for strontium-90. The
results demonstrate that uptake and elimination of the
contaminants are concentration-dependent. The expo-
sure concentrations did not cause a toxicological effect for

either trout (completed in 2001) or periphyton.

2.3.13.7 INTEGRATION
MANAGEMENT: STRATEGIC
PLANNING, PUBLIC INVOLVE-
MENT, AND DATABASES

T. W. Fogwell and K. L. Nickola

The Groundwater Protection Program team members have
worked closely with DOE and Hanford regulators to

Hanford Cleanup Operations

characterize, protect, remediate, and monitor Hanford
Site groundwater. Program staff also coordinate and per-
form scientific research and development to support
decision-making activities at Hanford and manage Han-
ford’s modeling and assessment capabilities aimed at

cleaning up groundwater.

Strategic Planning. The Groundwater Protection Pro-
gram developed a master plan of action during 2002. In
short, Hanford’s Groundwater Plan: Accelerated Cleanup
and Protection (DOE/RL-2002-68) describes how and

when accelerated cleanup work will be accomplished.

Public Involvement. During 2002, open meetings, held
the first Monday of every month, gave the public, Tribal
Nations, regulators, DOE, and other stakeholders an oppor-
tunity to discuss and resolve issues and identify upcoming
events. Program staff also provided regular information to
the Hanford Advisory Board and its subcommittees and
held several information sessions and workshops concern-
ing specific program events and activities. A new website
with information about the program’s missions, a calen-
dar of upcoming events, and links to a variety of valua-
ble resources was developed during 2002. The website
is scheduled to be launched in 2003 at http://
www.hanford.gov/cp/gpp/.

Databases. The Groundwater Protection Program man-
ages several Hanford environmental databases. The
Virtual Library is a database that provides a web-based
resource of Hanford environmental data to Hanford staff.
Through the use of stand-alone modules, users can retrieve,
graph, and generate reports with data contained in the
electronic library. During 2002, several additions were
made to the Virtual Library, including the addition of two
new modules and two “orphaned” modules. One of the
new modules contains data for groundwater, soil, soil gas,
air, surface water, and miscellaneous material samples
captured in the Hanford Environmental Information Sys-
tem (HEIS 1994) database. The other new module con-
tains data from the System Assessment Capability Rev. O
modeling run, which helps capability developers identify
issues that must be addressed in future revisions.
“Orphaned” modules housed in the Virtual Library are
databases that are no longer maintained by Hanford Site
contractors. They contain useful information that would be
lost unless given a home. Of the “orphaned” databases

added during 2002, one contains data on the volume of



effluent discharged to the soil at disposal sites in the
200-East and 200-West Areas, while the other contains
particle size and distribution data for soil on the Hanford
Site.

In addition to the Virtual Library, the Groundwater Pro-
tection Program manages the Hanford Environmental
Information System, the Hanford Well Information Sys-
tem, the Hanford Geographic Information System, and
the Waste Information Data System. During 2002, the
Hanford Environmental Information System was modi-
fied so users could more easily perform statistical analyses,
the Hanford Well Information System was re-engineered
to provide better quality traceable data, and the Hanford
Geographic Information System was expanded to include
data associated with more than 100 land survey jobs. Dur-
ing 2002, the Waste Information Data System documented
closure of 23 waste sites, and a group of 71 individual
releases in the tank farms were merged into 8 consolidated
soil sites based on tank farm boundaries. Other databases
supporting specific activities within the Groundwater
Protection Program were also maintained during 2002,
including pump-and-treat project-specific databases and

the in situ redox manipulation project-specific database.

2.3.14 HANFORD WASTE
TANKS RESEARCH AND
TECHNOLOGY
DEVELOPMENT

M. A. Showalter

Since 1994, the Tanks Focus Area, created by DOE’s
Office of Environmental Management, served to integrate
radioactive tank waste remediation efforts across the DOE
complex, including the development of technology. In
September 2002, due to restructuring efforts at DOE,
responsibility for the Tanks Focus Area was transferred
to the Office of Environmental Management. However,
before this transition, the Tanks Focus Area supported the
DOE Office of River Protection during 2002 by addressing
a number of high priority issues discussed in the following

sections.
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2.3.14.1 SAFE WASTE
STORAGE

Remotely Operated Non-Destructive Examination
System. The lower knuckle region of Hanford double-shell
tanks (the 0.3-meter [1-foot] radius area where the vertical
wall of the tank meets the tank bottom) is considered the
area of greatest stress and carries the greatest potential for
This area of concern cannot be
To

address the need for an inspection technology with the

damage and leakage.

reached by conventional inspection techniques.

ability to provide structural integrity data from this criti-
cal region, the Remotely Operated Non-Destructive
Examination System was developed in 2002. This system
uses a slightly adapted off-the-shelf magnetic crawler to
transport sound-emitting scanning equipment into the
lower knuckle region. The scan data are then analyzed for

indications of pitting, wall thinning, and corrosion.

During acceptance testing, the system was evaluated for
(1) general system operability, (2) calibration and deploy-
ment, (3) flaw detection and sizing, (4) system failure
modes and retrievability, and (5) system teardown and
setup. The system also performed inspection of a variety
of knuckle regions in a large carbon-steel simulated
tank. Testing proved the system to be fully operational
and paved the way for deployment of the system in tank
AW-102 during January 2003.

2.3.14.2 TANK WASTE
RETRIEVAL

During its 8 years of operation, the Tanks Focus Area
assisted in developing methods to retrieve waste from the
Hanford Site’s single-shell tanks. During 2002, an inde-
pendent panel of experts assessed the planning and devel-
opment activities for retrieval technologies related to
three single-shell tanks (tanks S-102, S-112, and C-104).
The panel was also asked to review and discuss the ration-
ale of the waste mobilization and transfer, and leak detec-
tion, monitoring, and mitigation aspects related to each
tank and associated technology. The panel found that the
technical and management approaches for each tank and
associated technology were sound and likely to lead to
successful completion. The panel recommended several
technical and management enhancements that, if adopted,

may further increase the probability of success regarding the



three tanks and associated technologies commissioned to

retrieve waste from single-shell tanks.

Other retrieval technologies investigated by the Tanks
Focus Area for the Hanford Site during 2002 are discussed
in the following paragraphs.

Sonication. Large, underground storage tanks at the Han-
ford Site and across the DOE complex contain radioactive
waste consisting of liquid and solidified materials (salt-
cake) that is difficult to mobilize. Conventional retrieval
methods involve the use of large volumes of liquids to
soften the saltcake; however, these methods may result in
waste leaking into the soil. The Tanks Focus Area provided
funding to Robotics Crosscutting Program staff from
Pacific Northwest National Laboratory and Oak Ridge
National Laboratory to identify methods for low-liquid-
volume retrieval of waste from potentially leaking single-
shell tanks. Sonication, a method using ultrasound, was

selected for subsequent testing.

During 2002, Pacific Northwest National Laboratory staff
conducted bench-scale testing on various saltcake simu-
lants to evaluate the ability of sonication to fracture and
dislodge waste simulants stored in potentially leaking
single-shell tanks. Oak Ridge National Laboratory staff
investigated the deployment of an array of sonicators using

a small mechanical crawler.

Mobile Retrieval System. During 2002, the Tanks Focus
Area, the Robotics Crosscutting Program,and CHZM HILL
Hanford Group, Inc. began collaborations with industry to
develop a mobile retrieval system (a technology that mixes
and mobilizes sludge waste) for installation and deploy-
ment in tank C-104 (a tank that contains large quantities
of high-level radioactive waste sludge). The Tanks Focus
Area and Robotics Crosscutting Program organized an
independent review of the planned cold testing of the
retrieval system. During the review, participants discussed
project status, system concept, risk analysis and mitigation,
planned factory acceptance tests, future functional and
operational cold testing, as well as lessons learned from
The

independent review helped to determine the system’s

Oak Ridge National Laboratory experiences.

viability and provided recommendations to help reduce
the risk of encountering significant field operational

problems following deployment. Once the mobile retrieval
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system is deployed in tank C-104, it will be the first time
that the proposed components will operate in a nuclear

waste environment.

Fluidic Retrieval System. The Tanks Focus Area and
CH2M HILL Hanford Group, Inc. collaborated with two
international partners, AEA Technologies of the United
Kingdom and the Mining Chemical Combine of Russia,
to design, fabricate, and test somewhat similar fluidic
retrieval systems for potential removal of sludge and salt
waste from Hanford Site tanks. Following full-scale proof-
of-concept testing of the two fluidic retrieval technologies
during 2002, both systems are currently awaiting consid-

eration for future use.

Tank S-112 Saltcake Retrieval. An alternative tech-
nology for sluicing and retrieving saltcake waste from
tank S-112 was investigated in 2002. The system consists
of three manual water distribution devices and a central
water distribution device located on a riser near the center
of the tank. From these devices, water is distributed to
the surface of the saltcake. A previously installed pump is
used to remove the liquid brine. Each water distribution
device contains a solid stream nozzle and a spray nozzle.
The solid stream nozzle can deliver a forceful, focused
stream at a range of 9 meters (30 feet), and the spray nozzle
can project a broader spray pattern at a similar range. The
central water distribution device turns at an angle in the
tank and also oscillates at a 360-degree rotation using its
own water pressure to drive movement. The system was
tested in 2002 at the newly constructed Hanford Cold
Test Facility. The testing verified that the manual water
distribution device and central water distribution device
and nozzles performed as specified and in some instances
exceeded expectations. However, the vertical plane range
of motion of the central water distribution device is being

re-evaluated.

2.3.14.3 TANK WASTE
PROCESSING

Alternative Treatment for Low-Activity Waste. Plans
were developed to demonstrate several alternative treat-
ment options for low-activity liquid waste stored in tanks
at Hanford. During a workshop held to identify criteria
and quantitative measures to support decision(s) on
supplemental treatment technologies to accelerate Han-

ford tank waste treatment, participants identified six



major goals: (1) provide environmental protection com-
parable to the current vitrified waste disposal plan,
(2) maximize schedule acceleration, (3) maximize cost-
effectiveness, (4) assure worker and public safety, (5) maxi-
mize operability, and (6) minimize impacts to the overall
system. From these goals, the participants determined
action items such as developing trial data for each meas-
ure and performing test scoring with the identified criteria
and measures; using smaller group meetings to discuss the
best approach for the operability measure; and determin-
ing what information feeds a performance assessment and
how that information is used. To achieve the ultimate
acceleration goal of immobilizing waste by 2028, imme-
diate identification of criteria and measures was required
to help define requirements for industrial procurements
and the corresponding scope for technology testing during
2003. Ultimately, this effort was incorporated into the
Hanford Performance Management Plan for accelerated

cleanup.

Glass Property Models. The tank waste at Hanford will
be separated into high-level waste and low-activity waste
fractions, which will be separately vitrified in the Waste
Treatment Plant. Technical issues related to vitrification
of Hanford waste were evaluated in 2002, including the
solubility of troublesome components, the influence of
secondary phases on glass processing and acceptability of
the waste form, and expansion of glass property models for
glass volume projections. Hanford Site glass property
models were evaluated and updated to reflect recent
changes to information about sludge composition and
blending strategies. These updates encompassed the
revised composition for high-level waste glasses resulting
from properties that may limit waste loading, including
primarily troublesome component solubilities and liquid
temperature. These models generated data that will allow
staff to predict the production rate of generated glass based
on various processing options. The updated glass property
models replace previous glass property predictions for the
Hanford Site, which were incomplete and led to large
differences in the prediction of high-level waste glass vol-
umes, waste feed delivery requirements, and melter sizing.
As aresult of this research, a new frit (the fused, or partially
fused materials used in making glass) was developed during
2002 that will provide a melt rate 20% faster than prev-
This frit also has

features that allow more waste to be incorporated into the

ious frits in small-scale melter tests.
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glass and is expected to yield significantly higher melter
throughput, which will help to significantly reduce vitrifi-

cation costs.

Glass Formulations with Higher Waste Loading.
Waste streams at the Hanford Site contain a variety of
chemical compounds, many of which can affect waste
loading during vitrification or cause operating difficulties
with melt rate, offgas, or equipment corrosion. Previous
research has shown that higher melt temperatures may
permit higher waste loadings (more than 60%) in the glass
for facilitating handling of waste containing high refrac-
tory oxides or waste solubility limiting components, such
How-

ever, before advanced melters can be implemented in

as aluminum, zirconium, chromium, and sulfate.

DOE radioactive waste treatment facilities, some technical
issues need to be addressed, including life of melter mate-
rials; the ability to accommodate electrically conductive
noble metal fission products; power requirements and
control stability; the ability to meet production rate goals
with liquid feed; the ability to increase waste loading;
offgas emissions treatment; and the ability of the vitrified
product to meet disposal requirements.

During 2002, research on advanced melter technologies
focused primarily on French and Russian melters using
induction cold crucible melter technology (a smaller, less
expensive melter that generates much less waste for ulti-
mate disposal). This research was supplemented by evalu-
ating increased waste loading for the standard Joule-heated
melter (suitable for a wide range of low-temperature-
melting glasses). A specific Hanford waste stream from
tanks C-106 and AY-102 was used, representing a blend of
tanks to be processed during high-level waste vitrification
efforts. As a result, researchers developed glass containing
up to 70% waste loading, which meets specific criteria for
induction cold crucible melter processing which requires
temperatures of ~1250°C to 1350°C (2282°F to 2462°F).
In addition, researchers developed glass formulations at
higher (50% to 60%) waste loading that can be potentially
processed through the Joule-heated melter at 1150°C
(2102°F). Based on these results, sites like Hanford and
the Savannah River Site may benefit from immobilization
using higher temperature glass formulations in advanced
melters, enabling DOE to evaluate options for future high-
level waste processing that may reduce waste volumes and

costs.



2.4 ENVIRONMENTAL OCCURRENCES

B. G. Frity

Releases of radioactive and regulated materials to the
environment are reported to DOE and other federal and
state agencies as required by law. The specific agencies
notified depend on the type, amount, and location of each
event. All emergency, unusual, and off-normal occur-
rences at the Hanford Site are reported to the Hanford
Site Occurrence Notification Center. This center is
responsible for maintaining both a computer database and
a hardcopy file of past event descriptions and corrective
actions. Copies of occurrence reports are made available
for public review in DOE’s Public Reading Room located
in Richland, Washington. The following sections sum-
marize some of the off-normal environmental occurrences
that happened during 2002. For each occurrence, the title
and report number from the Hanford Site Occurrence

Notification Center is given.

2.4.1 EMERGENCY
OCCURRENCES

Emergency occurrences are defined in DOE Order 232.1A
as “the most serious occurrences and require an increased
alert status for onsite personnel and, in specific cases, for
offsite authorities.” There were no environmentally
significant emergency occurrence reports filed during

2002.

2.4.2 UNUSUAL
OCCURRENCES

An unusual occurrence is defined by DOE Order 232.1A
as “anon-emergency occurrence that exceeds the off-normal
occurrence threshold criteria and is related to safety,
environment, health, security or operations.” There were

no environmentally significant unusual occurrence reports
filed during 2002.

2.4.3 OFFFNORMAL
OCCURRENCES

The DOE order describes off-normal occurrences as
“abnormal or unplanned events or conditions that
adversely affect, potentially affect, or are indicative of
depredation in the safety, safeguards and security, environ-
mental or health protection, performance or operation of
a facility.” Two off-normal occurrences with environ-
mental impacts not discussed in other sections are dis-

cussed here.

e Spread of contamination discovered after high winds

(RL-BHI-DND-2002-0002).

On Monday, January 21, 2002, a yellow radioactive-material
trash bag was observed near a fence of the F Reactor in the
100-F Area. A radiation control technician removed the
bag, and a cursory contamination survey revealed speck
contamination and a contaminated tumbleweed near the
bag. As aresult, a comprehensive survey was performed of
the entire F Reactor protected area. This survey revealed
36 spots of contamination that ranged from 20,000 to
380,000 disintegrations per minute per probe area. The
spots were all beta-gamma radiation. At the time, exca-
vation of the 105-F Fuel Storage Basin was occurring, and
the specks were suspected to have originated from this
excavation site. The excavation site was posted as a High
Contamination Area. Despite the application of soil fixa-
tives to the excavation area on Saturday, January 19, winds
in excess of 15.6 meters per second (35 miles per hour) on
Sunday, January 20, are suspected to have resulted in the
transport of the contaminated material. The contaminated
specks were removed via tape presses. After this occurrence,
several measures were taken to minimize future spread of
contaminated material. A radiological buffer area around
the excavation site was expanded to include the entire area
within the site’s perimeter fence. Contamination moni-
toring is now required upon exiting the buffer area. Since
the commercial soil fixative failed to adequately stop the
spread of contaminated material, additional types of soil
fixatives are now being applied to excavation sites.
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Removal of a contaminated water lance at the TX Tank

Farm resulted in personnel and soil contamination

(RL-CHG-TANKFARM-2002-0053).
On May 5, 2002, ~2 liters (0.5 gallon) of radioactive liquid

spilled from the end of a water lance assembly in the
TX Tank Farm, located in the 200-West Area. A water
lance is a tool that uses a jet of water to remove saltcake
and other deposits from waste storage tank walls. The
liquid made contact with a worker’s left arm, knee, and shoe.
The remaining liquid was deposited onto the ground at the
worker’s feet. The spill area was marked with paint, roped
off, and posted 35 minutes after the spill occurred. The
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worker was undressed and decontaminated as quickly as
possible. The application of a soil fixative helped to
immobilize the contamination on the ground. A whole-
body count of the worker identified cesium-137 as the main
radionuclide in the liquid. The cause of this occurrence
was determined to be a leaky O-ring in a joint on the water
lance. Liquid seeped through the joint and into the end of
the lance while the lance was in the tank. The liquid spilled
from the lance when it was removed from the tank. To
prevent similar occurrences in the future, the O-ring mate-
rial will be changed, and the joint will be welded.



2.9 WASTE MANAGEMENT AND
CHEMICAL INVENTORIES

L. P. Diediker and D. L. Dyekman

2.5.1 WASTE
MANAGEMENT

Waste produced from Hanford Site cleanup operations is
classified as either radioactive, non-radioactive, mixed,
hazardous, or non-dangerous. Radioactive waste is cate-
gorized as transuranic, high-level, and low-level. Mixed
waste has both radioactive and hazardous non-radioactive
substances. Hazardous waste contains either dangerous
waste or extremely hazardous waste or both, as defined in
WAC 173-303. Hanford’s hazardous waste is managed in
accordance with WAC 173-303.

Radioactive and mixed waste are currently handled in
several ways. High-level waste is stored in underground
single- and double-shell tanks. The method used to manage
low-level waste depends on the source, composition, and
concentration of the waste. Low-level waste is stored in
either a tank system, on storage pads, or is buried. Transu-
ranic waste is stored in vaults or on underground and

aboveground storage pads from which it can be retrieved.

Approximately 33 Hanford Site operations (WAC 173-
303-040) have the capacity to produce dangerous waste
during site cleanup activities. An annual report lists the
dangerous waste generated, treated, stored, and disposed
of onsite and offsite (DOE/RL-2003-10). Dangerous
waste is treated, stored, and prepared for disposal at several
Hanford Site facilities. Dangerous waste generated at the
site also is shipped offsite for disposal, destruction, or

recycling.

Non-dangerous waste generated at the Hanford Site
historically has been buried near the 200 Areas Solid
Waste Landfill. Beginning in 1999, non-dangerous waste
has been disposed of at the Roosevelt Regional landfill
near Goldendale, Washington, through a contract with

Basin Disposal, Inc. Since 1996, medical waste has been

shipped to Waste Management, of Kennewick, Washing-
ton. Asbestos has been shipped to Basin Disposal, Inc.
in Pasco, Washington, and the onsite Environmental
Restoration Disposal Facility. Since 1996, non-regulated
drummed waste has been shipped to Waste Management,
of Kennewick, Washington.

Non-dangerous waste originates at a number of areas
across the site. Examples include construction debris,
office trash, cafeteria waste, and packaging materials.
Other materials and items classified as non-dangerous
waste are solidified filter backwash and sludge from the
treatment of river water, failed and broken equipment
and tools, air filters, uncontaminated used gloves and
other clothing, and certain chemical precipitates such
as oxalates. Non-hazardous demolition waste from
100 Areas decommissioning projects is buried in situ or
in designated sites in the 100 Areas.

Annual reports document the quantities and types of
radioactive solid waste generated onsite, received, shipped
offsite, and disposed of at the Hanford Site (HNF-EP-
0125-15). Solid waste program activities are regulated by
the Resource Conservation and Recovery Act and Toxic
Substances Control Act, discussed in Section 2.2. Solid
waste generated onsite or received from offsite sources
and disposed at the Hanford Site from 1997 through 2002
are shown in Tables 2.5.1 and 2.5.2. Quantities of haz-
ardous waste shipped offsite from 1997 through 2002 are
shown in Table 2.5.3. Table 2.5.4 provides a detailed
summary by radionuclide of the radioactive solid waste
stored or disposed during 2002.

The quantities of radioactive and/or mixed liquid waste
generated during 2002 and stored in underground storage
tanks are included in the annual dangerous waste report
(DOE/RL-2003-10). Table 2.5.5 is a summary of the liquid
waste generated from 1997 through 2002, which is stored
in underground storage tanks.
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Table 2.5.1. Quantities of Solid Waste!® Generated on the Hanford Site, 1997 through 2002, kg (Ib) I

compartments.

Waste Category 1997 1998 1999 2000 2001 2002
Mixed 442,000 509,000 421,000 441,000 328,500 1,025,199
(975,000) (1,120,000) (928,000) (973,000) (724,300) (2,260,564)
Radioactive 6,590,000 1,470,000 957,000 700,000 1,675,200 1,587,719
(14,500,000) (3,240,000) (2,110,000) (1,544,000) (3,693,800) (3,500,920)
(a) Solid waste includes containerized liquid waste.
Table 2.5.2. Quantities of Solid Waste!® Received on the Hanford Site from Offsite Sources,
1997 through 2002, kg (Ib)
Waste Category 1997 1998 1999 2000 2001 2002
Mixed 3,560 267 1,306 1,381 127,000 111,655
(7,850) (589) (2,880) (3,045) (280,000) (246,199)
Radioactive 1,430,000 2,870,000 2,325,700 6,958,000 4,736,500 1,517,351
(3,150,000) (6,330,000) (5,128,000) (15,343,000) (10,444,000) (3,345,759)

(a) Solid waste includes containerized liquid waste. Solid waste quantities do not include United States Navy reactor

1997 through 2002, kg (Ib)

Table 2.5.3. Quantities of Hazardous Waste!® Shipped Off the Hanford Site,

Waste Category 1997
Containerized 110,000
(243,000)
Bulk Solids 335,000
(739,000)
Bulk Liquids 5,025,000
(11,100,000)
Total 5,470,000

(12,100,000)

(b) Hazardous waste only.

1998

65,700
(145,000)

47,500
(105,000)

41,800
(92,200)

155,000
(342,000)

(c) Mixed waste (radioactive and hazardous).
(d) Includes 399,875 kg (882,000 Ib) of material associated with the extraction of carbon tetrachloride from soil.

1999

1,732,700®
(3,820,600)

70,000«
(154,000)

402,300
(887,000)

0

2,205,000
(4,862,000)

(a) Does not include Toxic Substances Control Act waste.

2000

33,200®
(73,220)

315,500
(695,700)

0

348,700
(768,883)

2001

56,000
(124,000)

2,600©
(5,800)

0

59,000
(130,000)

2002

78,413®
(172,901)

3,521©
(7,764)

0

50,649
(111,681)

132,583
(292,346)
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Waste Management and Chemical Inventories

Table 2.5.4. Radioactive Solid Waste Stored or Disposed of on
the Hanford Site, 2002
Quantity, Ci®
Low-Level
Constituent® Low-Level Mixed Waste Transuranic
Tritium 971 120 0.00137
Carbon-14 0.095 0.004 S
Manganese-54 17.9 2.24 0.00529
[ron-55 29,300 197 ©
Cobalt-60 299 0.0364 0.237
Nickel-63 116,000 0.0102 ©
Strontium-90 719 10.6 2,930
Yttrium-90 719 10.6 2,930
Technetium-99 0.378 0.0163 0.897
Rhodium-106 0.142 @ @
Ruthenium-106 0.142 @ @
lodine-129 0.0000269 0.00184 0.00216
Cesium-137 624 11.8 9,050
Barium-137m 590 11.1 8,560
Uranium-233 0.00216 0.000125 0.00000000288
Uranium-234 1.33 0.000324 0.0706
Uranium-235 0.0652 0.000232 0.00101
Uranium-236 0.0446 0.00000505 0.0158
Neptunium-237 0.000283 0.0027 0.0378
Uranium-238 2.56 0.0136 0.024
Plutonium-238 0.806 0.00985 644
Plutonium-239 1.63 0.0554 7,790
Plutonium-240 0.827 0.015 1,850
Plutonium-241 44.1 0.488 44,200
Plutonium-242 0.000565 0.0000305 0.332
Americium-241 3.02 0.135 1,220
Cerium-235 @ @ 0.0792
Cerium-244 0.176 0.000682 384
Total 149,000 364 79,600
(2) 1Ci=37GBq.
(b) See Appendix A, Table A.7 for radionuclide half-lives.
(c) Isotope is not typically found in waste type.
(d) Value is quantitatively insignificant relative to other waste types.

2.5.2 CHEMICAL
INVENTORIES

Types, quantities, and locations of hazardous chemicals
are tracked through prime contractor-specific chemical
management system requirements (Section 2.2.3), which

include compliance activities associated with the
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Emergency Planning and Community Right-To-Know Act
(Section 2.2.5). The 2002 Hanford Site Tier Two Emer-
gency and Hazardous Chemical Inventory (DOE/RL-2003-07)
was issued during March 2003 in compliance with Sec-
tion 312 of the act. Table 2.5.6 summarizes the informa-
tion reported, listing the 10 hazardous chemicals stored in
greatest quantity on the Hanford Site during 2002.



Table 2.5.5. Quantities of Liquid Waste” Generated and Stored Within the Tank Farm System on
the Hanford Site During 2002 and During Each of the Previous 5 Years, L (gal)

Type of Waste

to double-shell tanks

shell tanks (year end)

Volume evaporated at
242-A evaporator

Volume pumped from
single-shell tanks®

Volume of waste added

Total volume in double-

1997 1998 1999®) 2000®
796,000 1,715,000 5,420,000 8,920,000
(210,000) (453,000) (1,432,000) (2,357,000)
69,245,000 70,969,000 73,290,000 79,630,000
(18,295,000)  (18,750,000) (19,363,000) (21,038,000)
3,800,000 0 3,097,000 2,580,000
(1,004,000) (818,000) (682,000)
244,000 859,000 2,930,000 2,250,000
(64,000) (227,000) (774,100) (595,000)

2001®

2,980,000
(788,000)

79,980,000
(21,131,000)

2,580,000
(682,000)

590,000
(155,000)

2002

9,280,000
(2,452,000)

87,683,000
(23,166,000)

1,565,000
(417,000)

5,288,000
(1,397,000)

(a) Quantity of liquid waste is defined as liquid waste sent to double-shell underground storage tanks during these years. This
does not include containerized waste (e.g., barreled) included in the solid waste category.

(b) Quantity of liquid waste is defined as shown by different categories on left-hand side of table during these years. This does
not include containerized waste (e.g., barreled) included in the solid waste category.
Quantity of liquid waste shown is a corrected figure for these years.

d)  Volume does not include dilution or flush water.

2002 Annual Environmental Report

Table 2.5.6. Average Quantity of Ten
Hazardous Chemicals Stored on
the Hanford Site, 2002

Hazardous Chemical

Mineral oil

Sodium

Diesel fuel (Grades 1 and 2)
Ethylene glycol

Nitrogen

Propane

Argon

Sulfuric acid
Polychlorinated biphenyls
Silicon dioxide

Average
Quantity, kg (Ib)

1,700,000 (3,800,000)
1,000,000 (2,300,000)
430,000 (960,000)
260,000 (580,000)
57,000 (130,000)
50,000 (110,000)
45,000 (99,000)
37,000 (82,000)
32,000 (71,000)
26,000 (58,000)
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3.0 FACILITY-RELATED MONITORING

R. W. Hanf

The monitoring of effluent and contaminants at and near
Hanford Site facilities is conducted to help determine the
effects these materials may have on the public, workers at
the site, and the environment. At the Hanford Site, facility
effluent monitoring includes collecting and analyzing
samples of liquid and airborne effluent to characterize and

quantify contaminants released to the environment.

Near-facility environmental monitoring includes routine
monitoring of environmental media near facilities that
have the potential to discharge or have discharged, stored,
or disposed of radioactive or hazardous contaminants.
Monitoring locations are generally associated with
nuclear-related installations, waste storage and disposal

units, and remediation efforts.

Additional program sampling and effluent information is
contained in Hanford Site Near-Facility Environmental
Monitoring Data Report for Calendar Year 2001 (PNNL-
14295, APP. 2) and in Environmental Releases for Calendar
Year 2002 (HNF-EP-0527-12).

The following sections provide information about facility-
related environmental monitoring programs at the Hanford
Site, including facility effluent monitoring (Section 3.1)
and near-facility environmental monitoring (Section 3.2).
Hanford Site environmental surveillance activities are
discussed in Chapter 4.
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3.1 FACILITY EFFLUENT MONITORING

L. P. Diediker and D. J. Rokkan

Liquid and airborne effluent that may contain radioactive
or hazardous constituents is continually monitored when
released to the environment at the Hanford Site. Major
facilities have their own individual effluent monitoring
plans, which are part of the comprehensive Hanford Site
environmental monitoring plan (DOE/RL-91-50). Facility
personnel perform the monitoring mainly through collect-
ing samples near points of release into the environment
and having those samples analyzed for specified constit-
uents. The resulting effluent monitoring data are evalu-
ated to determine the degree of regulatory compliance for

each facility and/or the entire site.

Compliance with all applicable effluent-related regula-
tions and standards was achieved in 2002. The evalua-
tions also demonstrated that the effects of all effluent to
members of the public and to the environment were
essentially negligible in comparison to effects caused, for
example, by naturally occurring radioactive substances

universally present in the environment.

Measuring devices quantify most facility effluent flows,
but some flows are calculated using process information.
For most radioactive air emission units, which are primarily
ventilated stacks, effluent sampling methods include
continuous sampling or periodic measurements. For most
liquid effluent streams, proportional sampling or grab
sampling is used. Liquid and airborne effluent with a
potential to contain radioactive materials at prescribed
threshold levels is measured for gross alpha and gross beta
concentrations, and, as warranted, specific radionuclides.
Non-radioactive constituents and parameters are either

monitored directly or sampled and analyzed.

Tritium, cobalt-60, strontium-90, iodine-129, cesium-137,
plutonium-238, plutonium-239/240, plutonium-241,
americium-241, and several other isotopes were released to
the environment through state and federally permitted
release points. Most of the radionuclides in effluent at the
Hanford Site are nearing levels indistinguishable from

the low concentrations of radionuclides in the environ-
ment that occur naturally or originated from historical
atmospheric nuclear-weapons testing. The site mission of
environmental cleanup is largely responsible for the
downward trend in radioactive effluent, which results in
lower radiological doses to the maximally exposed member
of the public. Figures 3.1.1 and 3.1.2 depict quantities of
several longer-lived radionuclides released from the site

over the past 11 years.

Effluent release data are documented in several reports
besides this one, and all are available to the public. For
instance, the U.S. Department of Energy (DOE) annually
submits to the U.S. Environmental Protection Agency
(EPA) and the Washington State Department of Health a
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report of radioactive airborne emissions from the site
(DOE/RL-2003-21), in compliance with Title 40, Code
of Federal Regulations, Part 61 (40 CFR 61) and Washington
Administrative Code (WAC) 246-247. Data quantifying
radioactive liquid and airborne effluent are reported to
DOE annually in an environmental releases report
(HNF-EP-0527-12). That report includes summaries of
monitoring results about liquid effluent discharged to the
Columbia River, which is regulated by the National Pollu-
tant Discharge Elimination System permit and reported
quarterly to the EPA; liquid effluent discharged to the
soil, which is regulated by WAC 173-216 and reported
quarterly to the Washington State Department of Ecology;
and non-radioactive air emissions, which are also reported

annually to the Washington State Department of Ecology.

3.1.1 RADIOACTIVE
AIRBORNE EMISSIONS

Radioactive airborne emissions from Hanford Site activi-

ties contain particulate and volatile forms of radionuclides.
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Emissions having the potential to exceed 1% of the 10 mrem
(100 mSv) per year standard for public dose are monitored

continuously.

The continuous monitoring of radioactive emissions
involves analyzing samples collected at points of discharge
to the environment, usually from a stack or vent. Samples
are analyzed for gross alpha and gross beta, as well as
selected radionuclides. The selection of the specific radio-
nuclides sampled, analyzed, and reported is based on (1) an
evaluation of maximum potential of unmitigated emissions
hypothetically expected from known radionuclide inven-
tories in a facility or outside activity area, (2) the sampling
criteria given in contractor environmental compliance
manuals, and (3) the potential each radionuclide has to
contribute to the public dose. Continuous air monitoring
systems with alarms are also used at selected emission points
when the potential exists for radioactive emissions to
exceed normal operating ranges by levels requiring imme-

diate personnel alert.

Radioactive emission discharge points, which generally are
actively ventilated stacks, are located in the 100, 200, 300,
400, and 600 Areas. The principal sources for those emis-

sions are summarized in the following list:

e In the 100 Areas, emissions originated from normal
evaporation at two water-filled storage basins (100-K East
and 100-K West Fuel Storage Basins [K Basins], which
contain irradiated nuclear fuel), the Cold Vacuum Drying
Facility, the 105-KW Integrated Water Treatment filter
backwash system, and a low-level radiological laboratory
in the 1706-KE Building. During 2002, there were five

radioactive emission points in the 100 Areas.

e In the 200 Areas, the primary sources of radionuclide
emissions were the Plutonium Finishing Plant, T Plant,
Waste Encapsulation and Storage Facility, underground
tanks storing high-level radioactive waste, waste evapo-
rators, and the inactive Plutonium-Uranium Extraction
Plant. During 2002, there were 60 radioactive emission
points in the 200 Areas.

e The 300 Area primarily has laboratories and research
facilities. Primary sources of airborne radionuclide emissions
were the 324 Waste Technology Engineering Laboratory, the
325 Applied Chemistry Laboratory, the 327 Post-Irradiation
Laboratory, and the 340 Complex Vault and Tanks. During
2002, there were 24 radioactive emission discharge points
in the 300 Area.



The 400 Area has the shutdown Fast Flux Test Facility, the
Maintenance and Storage Facility, and the Fuels and
Materials Examination Facility. Operations and support
activities at the Fast Flux Test Facility and Maintenance
and Storage Facility released small quantities of radioactive
material to the environment. During 2002, there were five
radioactive emission points in the 400 Area.

The 600 Area has the Waste Sampling and Characteri-
zation Facility, at which low-level radiological and chemical
analyses are performed on various types of samples (e.g.,
particulate air filters, liquids, soil, and vegetation). This
facility had two radioactive emission points during 2002.
For dose-modeling purposes, emissions from the Waste
Sampling and Characterization Facility, which is very close

Facility Effluent Monitoring

to the eastern entrance to the 200-West Area, were grouped
with emissions reported for the 200-West Area.

A summary of the Hanford Site radioactive airborne

emissions in 2002 is provided in Table 3.1.1.

3.1.2 NON-RADIOACTIVE
AIRBORNE EMISSIONS

Non-radioactive air pollutants emitted from power-
generating and chemical processing facilities are monitored
when activities at a facility are known to generate potential

pollutants of concern.

Table 3.1.1. Radionuclides Discharged to the Atmosphere at the Hanford Site, 2002 I

Radionuclide Half-Life 100 Areas 200-East Area
Tritium (as HT)«© 123 yr NM@ NM
Tritium (as HTO)«© 12.3 yr NM NM
Cobalt-60 53yr ND© ND
Krypton-85 10.8 yr NM NM
Strontium-90 29.1 yr 1.2 x 10°0 0.00016
Technetium-99 213,000 yr NM NM
Ruthenium-106 373d ND ND
Antimony-125 277 yr ND 9.1x101°
Todine-129 16,000,000 yr NM 0.0012
Cesium-137 30 yr 2.2x10° 6.2x10°
Europium-152 13.5yr ND ND
Europium-155 4.8 yr ND 1.7x 107
Radon-220 55.6's NM NM
Uranium-234 240,000 yr NM NM
Uranium-235 704,000,000 yr NM NM
Neptunium-237 NM NM NM
Uranium-238 4,500,000,000 yr NM NM
Plutonium-238 87.7 yr 29x 107 ND
Plutonium-239/240 24,000 yr 2.1 x 10 1.4 x 10°®
Plutonium-241 14.4 yr 2.5x10° 8.8 x 107
Americium-241 432 yr 1.5x 10° 1.3 x 10°
Americium-243 7,380 yr NM NM

(a) 1Ci=3.7x 10" becquerels.
(b)  Emissions from the Waste Sampling and Characterization Facility in the 600 Area are included in these numbers.

(c)  HT = Elemental tritium; HTO = tritiated water vapor.

(d) NM = Not measured.
(e) ND = Not detected (i.e., either the radionuclide was not detected in any sample during the year or the average of all the measurements for

that given radionuclide or type of radioactivity made during the year was below background levels).
(f)  This value includes gross beta release data. Gross beta and unspecified beta results were assumed to be strontium-90 in dose calculations.
(g) This value includes gross beta release data. Gross beta results were assumed to be cesium-137 in dose calculations.
(h)  This value includes gross alpha release data. Gross alpha and unspecified alpha results were assumed to be plutonium-239/240 for dose

calculations.

Release, Ci®
200-West Area® 300 Area 400 Area Site Total
NM 28 NM 28
NM 88 0.019 88
9.3 x 101 ND NM 9.3 x 101
NM 0.0020 NM 0.0020
2.8 x10°® 9.5 x 100 NM 0.00021®
NM ND NM ND
2.8x 10°¢ ND NM 2.8x 10°
ND ND NM 9.1x 10"
NM NM NM 0.0012
1.1x10° 5.4 x 107 4.9 x 10 0.00010®
4.7x 108 ND NM 4.7x 108
ND ND NM 1.7x 107
NM 0.50 NM 0.50
NM 1.9x 10" NM 1.9x 10"
NM 5.3 x 10" NM 53x 10!
NM 2.5x 10 NM 2.5x 10°®
NM 7.1x 10 NM 7.1x 101
1.5x10° 9.9 x 101° NM 1.8x 108
8.6 x 10°M 7.1 x 107®™ 2.7x 107 9.0 x 10°™
8.4x 10° ND NM 1.1x10*
1.5x10° 2.8x 10° NM 1.8x10°
NM ND NM ND
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In past years, gaseous ammonia has been emitted from the
Plutonium-Uranium Extraction Plant, 242-A evaporator,
AP Tank Farm, and AW Tank Farm, all located in the
200-East Area.
when activities at these facilities are capable of generat-
ing them. During 2002, the 200 Areas tank farms pro-

Ammonia emissions are tracked only

duced reportable ammonia emissions, summarized in

Table 3.1.2.

Onsite diesel-powered electrical generating plants
emitted particulate matter, sulfur oxides, nitrogen oxides,
volatile organic compounds, carbon monoxide, and lead.
The total annual releases of these constituents are reported
in accordance with the air quality standards established in
WAC 173-400. Power plant emissions are calculated
from the quantities of fossil fuel consumed, using EPA-
approved formulas (AP-42).

Should activities result in chemical emissions in excess
of quantities reportable under the Comprehensive Environ-
mental Response, Compensation, and Liability Act

(CERCLA), the release totals are immediately reported to
EPA. If the emissions remain stable at predicted levels,
they may be reported annually with EPA’s permission.
Table 3.1.2 summarizes the emissions of non-radioactive
pollutants discharged to the atmosphere at Hanford
during 2002 (Note: the 100, 400, and 600 Areas have no
non-radioactive emission sources of regulatory concern).
Table 3.1.2 also includes emission estimates from the
carbon tetrachloride vapor extraction work in the
200-West Area. Those emissions are accounted for in the
table category of “other toxic air pollutants” and do not
require reporting, because they are below the respective

reportable quantity.

3.1.3 RADIOAC-
TIVE LIQUID EFFLUENT

Liquid effluent is discharged from facilities at the Hanford
Site. Effluent that normally or potentially contains
radionuclides includes cooling water, steam condensates,

process CODdCHSﬂteS, and wastewater

Table 3.1.2. Non-Radioactive Pollutants Discharged to
the Atmosphere at the Hanford Site, 2002

from laboratories and chemical sewers.

Those wastewater streams are sampled

and analyzed for gross alpha and gross

Release, kg (Ib)

beta, as well as selected radionuclides.

Constituent 200 Areas
Particulate matter 750 (1,700)
Nitrogen oxides 9,200 (20,000)
Sulfur oxides 2,600  (5,700)
Carbon monoxide 17,000 (37,400)
Lead 0.45 (0.99)
Volatile organic compounds®™" 5,800 (13,000)
Ammonia® 12,000 (26,000)
Other toxic air pollutants®® 2,600  (5,700)

11,000 (24,000)

NE

300 Area During 2002, only facilities in the
640 (1,400) 200 Areas discharged radioactive liquid
3500 (7,700) effluent to the ground, which went to a
37 (82) single location, the 616-A crib, also

known as the State-Approved Land Dis-

0 posal Site. A summary of radioactive
720 (1,600) liquid effluent is provided in Table 3.1.3.
NE® Table 3.1.4 summarizes data on radio-

nuclides in liquid effluent released from
the 100 Areas to the Columbia River, the

(a)

(d)
(e)

The estimate of volatile organic compounds does not include emissions from
laboratory operations.

Produced from burning fossil fuel for steam and electrical generators,
calculated estimates from the 200-East and 200-West Areas tank farms, and
operation of the 242-A evaporator and the Effluent Treatment Facility
(200-East Area).

Ammonia releases are calculated estimates from the 200-East and 200-West
Areas tank farms and operation of the 242-A evaporator and the Effluent
Treatment Facility (200-East Area).

NE = No emissions reported.

Releases are a composite of calculated estimates of toxic air pollutants,
excluding ammonia, from the 200-East and 200-West Areas tank farms and
operation of the 242-A evaporator and the Effluent Treatment Facility
(200-East Area).
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sources of which include secondary cool-
ing water used at the K Basins and shore-
line seepage of groundwater that has
passed near the retired 116-N-1 and
116-N-3 cribs in the 100-N Area.



Table 3.1.3. Radionuclides in 200 Areas Liquid
Effluent Discharged to the State-Approved
Land Disposal Site at the Hanford Site, 2002

Radionuclide Half-Life Release, Ci®
Tritium 12.3 yr 8.6

(a) 1Ci=3.7x10" becquerels.

3.1.4 NON-RADIOACTIVE
HAZARDOUS MATERIALS
IN LIQUID EFFLUENT

Non-radioactive hazardous materials in liquid effluent are
monitored in the 100, 200, 300, and 400 Areas. The
effluent is discharged to the State-Approved Land Dis-
posal Site and to the Columbia River. Effluent entering
the environment at designated discharge points is sam-
pled and analyzed to determine compliance with the
National Pollutant Discharge Elimination System permits
and the state waste discharge permits for the site
(40 CFR 122 and WAC 173-216). Should chemicals in
liquid effluent exceed quantities reportable under
CERCLA, the release totals are immediately reported
to EPA. If effluent remains stable at predicted levels, they
may, with EPA’s permission, be reported annually.
Section 2.2.8 provides a synopsis of the National Pollu-
tant Discharge Elimination System and state waste dis-

charge permit.

3.1.5 CERCLA AND
WASHINGTON
ADMINISTRATIVE CODE
RELEASES TO THE
ENVIRONMENT

Releases that are reportable to the state and/or EPA
include spills or discharges of hazardous substances or

3.7

Facility Effluent Monitoring

Table 3.1.4. Radionuclides in Liquid Effluent
from the Hanford Site’s 100 Areas Dis-
charged to the Columbia River, 2002

Radionuclide Half-Life Release, Ci®
Tritium 12.3 yr 0.013
Strontium-90 29.1 yr 0.099
Plutonium-239/240 24,000 yr 0.000011
Americium-241 432 yr 0.000023

(a) 1Ci=3.7x10" becquerels.

dangerous waste to the environment, other than releases
permitted under state or federal law. Accidents and
equipment failures cause the majority of those types of
releases. Releases of hazardous substances that are contin-
uous and stable in quantity and rate but exceed specified
limits must be reported as required by Section 103(f)(2)

of CERCLA.

Reporting of spills or non-permitted discharges of danger-
ous waste or hazardous substances to the environment is
required (WAC 173-303-145). That requirement applies
to spills or discharges onto the ground, into the ground-
water, into the surface water (e.g., Columbia River), or into
the air such that human health or the environment is
threatened, regardless of the quantity of dangerous waste

or hazardous substance.

In accordance with both CERCLA and Washington
Administrative Code (WAC 173-303-145) reporting
requirements, no known CERCLA-reportable nor
Washington Administrative Code-reportable releases
occurred during 2002.



3.2 NEAR-FACILITY ENVIRONMENTAL
MONITORING

C.J. Perkins, B. M. Markes, S. M. McKinney, and R. M. Mitchell

Near-facility environmental monitoring is conducted near
facilities that have the potential to discharge, or have
discharged, stored, or disposed of radioactive or hazardous
contaminants. Monitoring locations are associated with
nuclear facilities such as the Plutonium Finishing Plant,
Canister Storage Building, and the 100-K Fuel Storage
Basins; inactive nuclear facilities such as N Reactor and
the Plutonium-Uranium Extraction Plant; and active and
inactive waste storage or disposal facilities such as burial
grounds, cribs, ditches, ponds, underground waste storage

tanks, and trenches.

Much of the monitoring program consists of collecting and
analyzing environmental samples and conducting radio-
logical surveys in areas near facilities. The program also is
designed to evaluate and report analytical data, determine
the effectiveness of facility effluent monitoring and con-
trols, measure the adequacy of containment at waste dis-
posal sites, and detect and monitor unusual conditions.
The program implements applicable portions of DOE
Orders 435.1, 450.1 (replaced 5400.1 in January 2003),
5400.5, and 5484.1; 10 CFR 835 and 40 CFR 61; and
WAC 246-247.

Near Hanford Site facilities, several types of environmen-
tal media are sampled, and various radiological and non-
radiological measurements are taken. The samples and
measurements taken include air, spring water, surface con-
tamination, soil, vegetation, and external radiation fields.
Samples are collected from known or expected effluent
pathways, which are generally downwind of potential or
actual airborne releases and downgradient of liquid
discharges.

Active and inactive waste disposal sites and the terrain
surrounding them are surveyed to detect and characterize
radioactive surface contamination. Routine radiological

survey locations include former waste disposal cribs and

trenches, retention basin perimeters, ditch banks, solid
waste disposal sites (e.g., burial grounds), unplanned release
sites, tank farm perimeters, stabilized waste disposal sites,
roads, and firebreaks in and around the site operational

areas.

Sampling and analysis results from monitoring during
2002 are summarized in the following sections. Additional
data may be found in Hanford Site Near-Facility Environ-
mental Monitoring Data Report for Calendar Year 2002
(PNNL-14295, APP. 2). The type and general locations
of samples collected for near-facility monitoring during
2002 are summarized in Table 3.2.1.

3.2.1 AIR MONITORING

During 2002, routine monitoring for radioactivity in air
near Hanford Site facilities used a network of continuously
operating samplers at 82 locations (Table 3.2.2) (sampling
locations illustrated in PNNL-14295, APP. 2). Air sam-
plers were located primarily at or within ~500 meters
(~1,500 feet) of sites and/or facilities having the potential
for, or history of, environmental releases and were predom-
inantly located in the prevailing downwind direction. To
avoid duplication of sampling, air data for the 300 and
400 Areas, some onsite remediation projects, and some
offsite distant locations were obtained from Pacific North-

west National Laboratory.

Samples were collected according to a schedule established
before the 2002 monitoring year. Airborne particles were
sampled at each sampling location by drawing air through
a glass-fiber filter. The filters were collected biweekly,
field surveyed for gross radioactivity, held for at least
7 days, and then analyzed for gross alpha and beta activity.
The 7-day holding period was necessary to allow for the
decay of naturally occurring, short-lived radionuclides that
would otherwise obscure detection of longer-lived
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Table 3.2.1. Hanford Site Near-Facility Routine Environmental Monitoring
Samples and Locations, 2002

Operational Area

Number of

Sampling 200/ 300/
Sample Type Locations 100-B/C 100-D/DR 100-K 100-F 100-H 100-N ERDF® 600 400
Air 82 5 4 11 6 2 5 3 41 5
Water 11 0 0 0 0 0 11 0 0 0
Soil 82 3 0 2 2 0 5 1 56 13
Vegetation 63 0 0 0 0 0 4 0 46 13
External radiation 135 5 0 20 5 0 14 3 67 21

(a) Environmental Restoration Disposal Facility in the 200-West Area.
(b) Includes 1 station at the Wye Barricade, 19 in the 200-East Area, and 21 in the 200-West Area.

radionuclides associated with emissions from nuclear
facilities. The gross radioactivity measurements were used
to indicate changes in trends in the near-facility

environment.

For most specific radionuclide analyses, the amount of
radioactive material collected on a single filter during a
2-week period was too small to be measured accurately. To
increase the accuracy of the analysis, the samples were
combined into either quarterly or semiannual composite

samples for each location.

Figure 3.2.1 shows the average concentrations of selected
radionuclides in the 100 and 200/600 Areas compared to
DOE derived concentration guides and air concentrations
measured in distant communities. The DOE derived con-
centration guides (DOE Order 5400.5) are reference values
that are used as indexes of performance. The data indicate
a large degree of variability. Air samples collected from
areas located at or directly adjacent to Hanford Site facilities
had higher concentrations than did those samples collected
farther away. In general, analytical results for most radio-
nuclides were at or near Hanford Site background levels,
which is much less than DOE derived concentration guides
but greater than those measured off the site. The data also
show that concentrations of certain radionuclides were
higher within different operational areas. Table 3.2.3
shows the annual average and maximum concentrations of
radionuclides in near-facility air samples during 2002. A
complete listing of the 2002 near-facility ambient air moni-
toring results can be found in PNNL-14295, APP. 2.
Results for selected Pacific Northwest National Laboratory
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air samples are also reported in PNNL-14295, APP. 2, as
well as in Section 4.1.

At the 100-B/C Area, ambient air monitoring was con-
ducted at five locations in 2002. Two of these locations
were added in August 2002 to monitor additional cleanup
activities. Theradionuclides uranium-234 and uranium-238
were consistently detected. Strontium-90 was detected
occasionally during 2002.

During 2002, air monitoring continued at one location at
the 105-D interim safe storage site and at two locations at
the 105-H interim safe storage site. Strontium-90,
uranium-234, uranium-238, and plutonium-239/240 were
consistently detected at all three locations. At the 105-D
location, the results for strontium, uranium-234, and
plutonium-239/240 were the highest measured on the
Hanford Site in 2002. At the 105-H locations, air sam-
pling results were at or near detection limits, similar to

previous years.

During 2002, two samplers operated at each of the 105-DR
and 105-F interim safe storage sites and, during November
2002, at one new location at the 117-DR Exhaust Filter
Building decommissioning project. The quarterly analyt-
ical results from these air samples were generally similar to

the results seen over the past 4 years.

At the 100-F Area remedial action site, ambient air
monitoring continued at four locations during 2002.
Uranium-234, uranium-238, and strontium-90 were
detected consistently; plutonium-239/240 was detected
occasionally.



Near-Facility Environmental Monitoring

Table 3.2.2. Hanford Site Near-Facility Air Sampling Locations and Analyses, 2002

Site
100-B/C remedial action
project
105-D interim safe storage
project
105-DR interim safe storage
project
117-DR interim safe storage
project
105-F interim safe storage
project
105-F remedial action
project
105-H interim safe storage
project

100-K spent nuclear fuels

100-KR-1 remedial action
project

100-NR-1 remedial action
and 100-N surveillance,
maintenance/transition
projects

200-East Area

Canister Storage Building,
200-East Area

200-West Area

300-FF-1 and 300-FF-2
remedial action project

Environmental Restoration
Disposal Facility

600 Area

Number of
Samplers

5

17

21

EDP Code®

N464, N465, N466, N496,
N497

N523

N492, N493

N515

N494, N495

N519, N520, N521, N522

N524, N525

N401, N402, N403, N404,
N476, N477, N478, N479

N528, N529, N530

N102, N103, N105, N106,
N526

NO019, N158, N498, N499,
NO957, N967, N968, N969,
NO970, N972, N973, N976,
N977, N978, N984, N985,
N999

N480, N481

N155, N161, N165, N168,
N200, N304, N433, N441,
N442, N449, N456, N457,
N956, N963, N964, N965,
N966, N974, N975, N987,
N994

N130, N485, N486, N487,
N527

N482, N517, N518

N981

(a) EDP Code = Sampler location code. See PNNL-14295, APP. 2.
(b) GEA = Gamma energy analysis; Pu-iso = isotopic plutonium-238 and plutonium-239/240; U-iso = isotopic uranium-234,
uranium-235, and uranium-238.

Analyses

Biweekly
Gross alpha,
gross beta

Gross alpha,
gross beta

Gross alpha,
gross beta

Gross alpha,
gross beta

Gross alpha,
gross beta

Gross alpha,
gross beta

Gross alpha,
gross beta

Gross alpha,
gross beta

Gross alpha,
gross beta

Gross alpha,
gross beta

Gross alpha,
gross beta

Gross alpha,
gross beta

Gross alpha,
gross beta

Gross alpha,
gross beta

Gross alpha,
gross beta

Gross alpha,
gross beta

Composite®™
GEA, Sr-90, Pu-iso,
U-iso
GEA, Sr-90, Pu-iso,
U-iso
GEA, Sr-90, Pu-iso,
U-iso
GEA, Sr-90, Pu-iso,
U-iso
GEA, Sr-90, Pu-iso,
U-iso
GEA, Sr-90, Pu-iso,
U-iso
GEA, Sr-90, Pu-iso,
U-iso
GEA, Sr-90, Pu-iso,
U-iso, Pu-241, Am-241
GEA, Sr-90, Pu-iso,
U-iso
GEA, Sr-90, Pu-iso,
U-iso

GEA, Sr-90, Pu-iso,
U-iso

GEA, Sr-90, Pu-iso,
U-iso, Pu-241, Am-241

GEA, Sr-90, Pu-iso,
U-iso

GEA, Sr-90, Pu-iso,
U-iso

GEA, Sr-90, Pu-iso,
U-iso

GEA, Sr-90, Pu-iso,
U-iso
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of figure scale, some uncertainties (error bars) are concealed by the point symbol.
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Figure 3.2.1. Average Concentrations of Selected Radionuclides in Near-Facility Air Samples Collected on
the Hanford Site Compared to Those Collected in Distant Communities (PNNL-13910), 1997 through
2002. Radionuclide concentrations below analytical detection limits are not shown. As a result
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Near-Facility Environmental Monitoring

Table 3.2.3. Annual Average and Maximum Concentrations (aCi/m?)* of Radionuclides
in Near-Facility Air Samples Collected on the Hanford Site, 2002
Cobalt-60 Uranium-235
Site Average® Maximum  EDP Code® Site Average® Maximum  EDP Code®
100-B/C RA© -14 + 14 38+ 74 N466 100-B/C RA® 3.6 +9.0 74 +53 N465
100 Area ISS® 6.2 + 6,200 250 + 760 N523 100 Area ISS® 9.1 +15 36 + 33 N523
100-F RA -12 + 24 12 + 64 N519 100-F RA 2.5 + 2,500 4.8 £ 4.4 N521
100-K 9.0 15 63 + 74 N402 100-K 1.9+23 44 +£39 N403
100-N 340 + 620 1,000 + 320 N526 100-N 29 +3.0 55+45 N102
200-East 3.7+35 110 + 78 N985 200-East 2.7+3.1 6.3 +5.0 N972
200-West 7.6 £ 67 80 + 76 N964 200-West 29+ 4.0 8.8 +6.8 N456
300-FF-1 300-FF-1
(300 Area) 16 + 42 120 + 140 N486 (300 Area) 4.6 +54 9.5+6.8 N485
ERDE® 50 + 99 200 + 100 N517 ERDF® 1.5+53 34 +35 N518
Distant Distant
community™ 180 + 610 700 + 600 community™  -0.54 + 4.1 3.1+43
DCG® 80,000,000 DCG® 100,000
Strontium-90 Uranium-238
Site Average® Maximum  EDP Code® Site Average® Maximum®  EDP Code®
100-B/C RA® 110 = 190 270 + 110 N466 100-B/C RA® 12+ 13 28 +13 N465
100 Area ISS® 1,500 + 8,300 24,000 + 4,700 N523 100 Area ISS® 17 + 22 47 + 40 N523
100-F RA 180 + 300 530 + 200 N522 100-F RA 11 £ 49 16 + 8.9 N519
100-K 140 + 150 270 + 120 N403 100-K 8.7+ 11 22 + 11 N403
100-N 120 £ 110 250 + 120 N102 100-N 10 + 8.0 15+93 N105
200-East 130 + 140 350 + 140 NO19 200-East 12 £ 11 26 + 13 N984
200-West 110 + 180 440 + 160 N442 200-West 11+ 11 35+ 16 N457
300-FF-1 300-FF-1
(300 Area) 140 + 14 140 + 87 N130 (300 Area) 26 + 38 72 + 29 N527
ERDF® 70 + 190 150 + 85 N482 ERDF® 11+7.7 17+94 N518
Distant Distant
community® 40 £ 210 300 + 100 community™ 18 +13 28 + 19
DCG® 9,000,000 DCG® 100,000
Cesium-137 Plutonium-238
Site Average® Maximum  EDP Code® Site Average®™ Maximum®  EDP Code®
100-B/C RA® 12 £ 29 54 + 71 N465 100-B/C RA® 1.8+ 2.6 25+ 11 N465
100 Area ISS® 320 + 1,700 4,300 + 1,300 N495 100 Area ISS® 1.5+15 46 + 59 N523
100-F RA 42 + 160 330 + 150 N522 100-F RA 24 +22 12 + 14 N522
100-K 39 £33 120 + 110 N402 100-K -24 + 84 21 + 30 N401
100-N 380 + 1,000 1,500 + 520 N526 100-N 0.75 £ 1.1 5.6 +58 N105
200-East 150 + 740 2,300 + 760 N967 200-East 0.080 + 80 11 £ 21 N481
200-West 84 + 270 650 + 240 N155 200-West 0.013 £ 1.5 94 + 11 N994
300-FF-1 300-FF-1
(300 Area) 2.1 +2.2 71 + 74 N130 (300 Area) 5.7 £ 5,700 11+ 15 N130
ERDF® 110 £ 170 260 + 160 N517 ERDF® -0.60 £ 0.62 7.1 £ 12 N517
Distant Distant
community®™ 100 + 770 530 + 520 community®™  -0.26 + 0.65 0.37 + 1.8
DCG® 400,000,000 DCG® 30,000
Uranium-234 Plutonium-239/240
Site Average® Maximum®  EDP Code® Site Average® Maximum®  EDP Code
100-B/C RA® 17 £ 27 51 +21 N465 100-B/C RA® 4.0 + 4,000 26+ 12 N465
100 Area ISS® 28 + 56 160 + 80 N523 100 Area ISS® 28 + 130 330 + 110 N495
100-F RA 14 + 9.8 23 + 11 N522 100-F RA 7.7 £ 30 48 + 20 N522
100-K 9.9 + 6.8 17+£9.2 N403 100-K 3.6 £ 6.6 10 £ 11 N476
100-N 14 + 10 24 + 12 N526 100-N 9.4 + 14 21 +10 N526
200-East 14 + 13 28 + 13 N999 200-East 1.9 +55 11 £ 6.7 N158
200-West 14 + 15 50 + 21 N457 200-West 8.7+ 25 68 + 26 N165
300-FF-1 300-FF-1
(300 Area) 33+23 60 + 25 N527 (300 Area) 16 + 32 29 £ 15 N130
ERDF® 1152 14 £ 8.5 N518 ERDF® 5.8 +£9.5 12 £ 7.6 N518
Distant Distant
community® 33+ 20 33+ 11 community®™ 0.46 + 2.0 2.4 +3.0
DCG® 90,000 DCG® 20,000
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Table 3.2.3. (contd)
Plutonium-241 Americium-241
Site Average® Maximum®  EDP Code¥ Site Average® Maximum®  EDP Code®
100-K 390 + 910 1,100 + 1,000 N403 100-K 4.6 £ 10 11 + 14 N403
200-East 390 + 390,000 990 + 840 N481 200-East 4.9 + 40 13+ 13 N480
Distant Distant
community™ Not reported community®™ Not reported
DCG® 1,000,000 DCG® 20,000
(a) To convert to international metric system units, multiply aCi/m’ by 0.000000037 to obtain Bq/m’.
(b) %2 standard deviations.
(c) + total analytical uncertainty.
(d) See PNNL-14295, APP. 2.
(e) RA = Remedial action project.
(f) ISS = Interim safe storage projects at 105-DR/F/D/H and 117-DR.
(g) ERDF = Environmental Restoration Disposal Facility.
(h) See Section 4.1.
(i)  DOE derived concentration guide.

The airborne contaminant levels in the 100-K Area were
similar to those measured over the previous years. Facility
emissions in the 100-K Area decreased substantially during
1996 and subsequent radionuclide concentrations in the
ambient air samples have been near detection limits.
Strontium-90, uranium-234, and uranium-238 were
detected consistently. Occasionally, plutonium-239/240
and plutonium-241 were detected also.

During October 2002, air sampling began at three locations
at the 100-KR-1 remedial action site. Uranium-238 and
strontium-90 were consistently detected.

Analytical results for ambient air samples from the
100-NR-1 remedial action site and 100-N surveillance and
maintenance/transition site in 2002 were similar to those
measured in previous years. Uranium-234, uranium-238,
and plutonium-239/240 were detected consistently.
Occasionally detected were cobalt-60, strontium-90,

cesium-137, and uranium-238.

During 2002, radionuclide levels measured in the 200-East
Area were generally similar to those measured over the prev-
ious years. Strontium-90, uranium-234, and uranium-238
were detected consistently. Occasionally, cesium-137,

uranium-235, and plutonium-239/240 were detected.

Radionuclide levels measured in the 200-West Area were
similar to results for previous years. Strontium-90,
uranium-234, uranium-238, and plutonium-239/240 were
detected consistently. Cesium-137 and uranium-235 were

detected occasionally.
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The air sampling network at the Environmental Restora-
tion Disposal Facility (200-West Area) used two existing
Hanford Site samplers for upwind monitoring (one near-
facility sampler, N-963; one Pacific Northwest National
Laboratory sampler, station #13 200 W SE [Section 4.1])
and three air samplers at the facility that provided down-
wind coverage. The 2002 analytical results were compar-
able to 2001 levels. Consistently detected were uranium-234
and uranium-238. Cobalt-60, strontium-90, cesium-137,

and plutonium-239/240 were detected occasionally.

During March 2002, air sampling was re-initiated at the
300-FF-1 and 300-FF-2 remedial action site located just
north of the 300 Area. Ambient air monitoring at this site
included eight samplers: one near-facility monitoring
upwind sampler, located at the nearby 300 Area Treated
Effluent Disposal Facility; three Pacific Northwest
National Laboratory upwind samplers in the 300 Area
(300 Trench, 300 NE, and 300 Water Intake - Section 4.1);
and four downwind, site-specific air samplers. Analytical
results indicated that radionuclide concentrations in air
samples collected at this site were much less than DOE
derived concentration guides and were slightly lower than
those measured during previous remediation activities
conducted at the 300-FF-1 site during 1997 through 2000.
Uranium-234, uranium-235, and uranium-238 were
detected consistently and the highest concentration of
uranium-238 at the Hanford Site in 2002 was measured at
the air sampling location near the 618-4 burial ground (for

more information regarding remediation activities at the



300-FF-1 Operable Unit in 2002, including the excavation
of the 618-4 burial ground, see Section 2.3.12.2).

The remedial action, interim safe storage, and surveillance
and maintenance/transition activities discussed above are

described in more detail in Section 2.3.12.

3.2.2 SPRING WATER
MONITORING

In the past, radioactive effluent streams from operations in
the 100-N Area were sent to the 116-N-1 and 116-N-3
liquid waste disposal facilities (i.e., engineered soil col-
umns) in the 100-N Area. After moving through the soil
column to the water table, this waste migrated with the
groundwater and entered the Columbia River via springs
located along the adjacent riverbank region sometimes
called N Springs. Groundwater springs and/or shoreline
wellsat the N Springs are sampled annually to verify that the
reported radionuclide releases from these shoreline seeps
to the Columbia River are not underreported. The amount
of radionuclides entering the Columbia River at these
springs is calculated based on analyses of samples collected
from monitoring well 199-N-46 located near the shoreline.
Analytical results and discussion of these releases may be
found in Section 3.1.3 and in HNF-EP-0527-12. A ground-
water pump-and-treat system designed to reduce the dis-
charge of strontium-90 to the Columbia River in the 100-N
Area was put into operation in 1995 and continued to
operate in 2002. Additional discussion about this system
and its effects may be found in Section 2.3.13.1.

During October 2002, samples were collected from eleven
100-N Area shoreline wells (i.e., one sample from each

well). The samples were collected using a

Near-Facility Environmental Monitoring

gamma-emitting radionuclide concentrations were below
analytical detection limits. Tritium and strontium-90
data from 2002 riverbank springs samples are summarized

in Table 3.2.4.

3.2.3 RADIOLOGICAL
SURVEYS OF SURFACE
CONTAMINATION

Radiological surveys are used to monitor and detect
contamination on the Hanford Site. The main types of
monitored areas are underground radioactive materials
areas, contamination areas, soil contamination areas, high

contamination areas, roads, and fence lines.

Underground radioactive materials areas are areas where
radioactive materials occur below the soil surface. These
areas are typically stabilized cribs, burial grounds, covered
ponds, trenches, and ditches. Barriers over the contam-
ination sources are used to inhibit radionuclide transport to
the surface environs. These areas are surveyed at least

annually to assess the effectiveness of the barriers.

Contamination/soil contamination areas may or may not
be associated with an underground structure containing
radioactive material. A breach in the surface barrier of a
contaminated underground area may result in the growth of
contaminated vegetation. Insects or animals may burrow
into the soil and bring contamination to the surface. Vent
pipes or risers from an underground structure may be asource
of speck contamination (particles with a diameter less than
0.6 centimeter [0.25 inch]). Areas of contamination not

related to subsurface structures can include sites

bailer carefully lowered into the water

column of each well to avoid sediment
suspension, and a 4-liter (1-gallon) sample
was obtained. Samples were analyzed for
strontium-90, tritium, and gamma-emitting

radionuclides.

Strontium-90 was detected in ten of the
well water samples. None of the concen-
trations exceeded the DOE derived

concentration guide value. Tritium and

Table 3.2.4. Radionuclide Concentrations (pCi/L) in Samples
Collected from Springs Along the Columbia River Shoreline
in the 100-N Area of the Hanford Site, 2002

Shoreline Springs

Monitoring Well Shoreline Springs

Radionuclide 199-N-46® Maximum® Average'® DCGW
Tritium 680 + 68 Not detected 2,000,000
Strontium-90 4,800 + 480 82+ 16 15+3 1,000

(a) To convert to international metric system units, multiply pCi/L by 0.037 to obtain
Bq/L.

(b)  + total analytical uncertainty.

(c) #2 standard deviations.

(d) DCG = DOE derived concentration guide (DOE Order 5400.5).
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contaminated with fallout from effluent stacks and sites
that are the result of unplanned releases (e.g., contami-
nated tumbleweeds, animal feces). All contaminated areas
may be susceptible to contamination migration and are
surveyed at least annually to assess the current radiological
status (locations of contaminated areas are illustrated in
PNNL-14295, APP. 2). In addition, roadways are sur-
veyed annually and the intersections along the Environ-
mental Restoration Disposal Facility haul route are
surveyed quarterly. During 2002, the railroads from the
former 1100 Area shops to the 200-West Area were
radiologically surveyed in preparation for re-opening the
Hanford Site railroad for shipment of materials and
supplies to the Waste Vitrification Project and possibly
removing waste materials from the 300 Area.

During 2002, the Hanford Site had ~3,643 hectares
(~9,002 acres) of outdoor contaminated areas (all types)
and ~665 hectares (~1,643 acres) that contain underground
radioactive materials not including active facilities. It was
estimated that the external dose rate at 80% of the outdoor
contaminated areas was <1 mrem/hour (0.01 mSv/hour),
though direct dose rate readings from isolated radioactive
Table 3.2.5 lists the

contaminated areas and underground radioactive materials

specks could have been higher.

areas. Vehicles equipped with radiation detection devices
and a global positioning system were again used during 2002
to more accurately measure the extent of the contamina-
tion. Area measurements are entered into the Hanford
Geographical Information System, a computer database

maintained by Fluor Hanford, Inc.

Though no new areas of significant size were discovered
during 2002, the number and size of contaminated areas
vary from year to year for several reasons: stabilization of
areas of known contamination, discovery of new areas of
contamination, and/or ongoing improvement of the
geographical measurements of contaminated areas.
Table 3.2.6 summarizes the effects of these efforts during
2002.

re-classified from areas containing contamination/soil

Approximately 2.3 hectares (~6 acres) were

contamination to underground radioactive material areas,
and ~1 hectare (~2.5 acres) was designated a contaminated
area. Newly identified areas are generally the result of
either contaminant migration or an increased effort to
investigate outdoor areas for radiological contamination.
The addition of data from a global positioning system to
the base maps of the Hanford Site resulted in a change in
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Table 3.2.5. Status of Outdoor Contamination

at the Hanford Site, 2002
Underground
Contamination Radioactive Materials
Area Areas,” ha (acres) Areas,™ ha (acres)
100-B/C 8 (20) 39 (96)
100-D/DR 0 (0) 39 (96)
100-F 1 (2) 33 (82)
100-H 0 (0) 14 (35)
100-K 9 (22) 62 (153)
100-N 29 (72) 12 (30)
200-East@ 72 (178) 141 (348)
200-West@ 27 (67) 225 (556)
300 19 (47) 45 (111)
400 0 (0) 0 (0)
600 3,478  (8,594) 55 (136)
Totals 3,643 (9,002) 665  (1,643)

(a)

(b)

(c)

Includes areas with contamination/soil contamination or
radiologically controlled and areas that had both under-
ground radioactive material and contamination/soil
contamination.

Includes areas with only underground contamination. Does
not include areas that had contamination/soil contamina-
tion as well as underground radioactive material.

The contaminated areas located at the 107-B and 107-C
retention basins were remediated in 2001 and are under-
going closure and awaiting down posting.

) Includes tank farms.

Includes BC controlled area, Environmental Restoration
Disposal Facility, and waste disposal facilities outside the
200-East and 200-West Area boundaries.

Table 3.2.6. Status Change of Posted Contaminated

Areas on the Hanford Site, 2002

Areas Changes® Area, ha (acres)
100 None to CA 8®  (23)
100 Map changes'® 1 (2)
200-East CA to URM@ 1.2 (3.1)
200-East Not posted to CA«© 3.8 (9.4)
200-West CA to URMWY 1.1 (2.8)
200-West CA to not posted® <10.1 (<25)
300 None to report 0 (0)
400 None to report 0 (0)
600 None to report 0 (0)

(a)
(b)

(c)
(d)

CA = Contamination/soil contamination area; URM =
underground radioactive material area.

The posted contamination areas located at the 107-B
and 107-C retention basins were mistakenly reported
as “0” in 2001. Sites are undergoing closure and awaiting
down posting.

Re-surveyed using a global positioning system.
Changes due to stabilization activities.




the sizes of the contaminated areas and the underground

areas containing radioactive material.

3.2.4 SoOIL AND
VEGETATION MONITORING

Soil and vegetation samples were collected on, or adjacent
to, waste disposal sites and from locations downwind and
near or within the boundaries of operating facilities and
remedial action sites. Samples were collected to evaluate
long-term trends in environmental accumulation of radio-
activity and to detect potential migration and deposition of
facility effluent. Special samples also were collected where
potential physical or biological pathway problems were
identified. Contaminant movement can occur as the result
of resuspension from radiologically contaminated surface
areas, absorption of radionuclides by the roots of vegetation
growing on or near underground and surface-water disposal
units, or animal activities at the waste site. The sampling
methods and locations used are discussed in detail in
DFSNW-OEM-001.

vegetation samples included strontium-90, uranium isotopes,

Radiological analyses of soil and

plutonium isotopes, and gamma-emitting radionuclides.

The number and location of soil and vegetation samples
collected during 2002 are summarized in Table 3.2.1. A
comprehensive presentation of the analytical data can be
found in PNNL-14295, APP. 2. Only those radionuclide
concentrations reported above analytical detection limits

are discussed in this section.

Each 1-kilogram (2.2-pound) soil sample represented a
composite of five plugs of soil, each 2.5 centimeters (1 inch)
deep and 10 centimeters (4 inches) in diameter collected
from each site. Each vegetation sample (~500 grams
[~16.1 ounces]) consisted of new-growth leaf cuttings
taken from the available species of interest at a sample
location. Often, the vegetation sample consisted of a
composite of several like members of the sampling site
plant community to avoid decimation of any individual

plant through overharvesting.

During the spring through early summer of each year, soil
and vegetation samples are collected on the Hanford Site
and submitted for radioanalyses. The analyses include those
for radionuclides expected to occur in the areas sampled

(i.e., gamma-emitting radionuclides, strontium-90, uranium
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isotopes, and/or plutonium isotopes). The results are then
compared to levels for selected radionuclides found at
various offsite sampling locations in Yakima, Benton, and
Franklin Counties. Comparison of the levels was used to
determine the difference between contributions from site
operations and remedial action sites and contributions

from natural sources and worldwide fallout.

Soil sampling results also are compared to the “accessible
soil” concentrations (WHC-SD-EN-TI-070) developed
specifically for use at the Hanford Site (see PNNL-14295,
APP. 2 for complete listing). These radioactive concen-
tration values were established to assure that effective dose
equivalents to the public do not exceed the established
limits for any reasonable scenario, such as direct exposure,
inadvertent ingestion, inhalation, and ingestion of food
crops, including animal products. The accessible soil concen-
tration values are based on aradiation dose estimate scenario
where an individual would have to spend 100 hours per
year in direct contact with the contaminated soil. The
conservatism inherent in pathway modeling assures that
the required degrees of protection are in place (WHC-SD-
EN-TI-070). These concentrations apply specifically to
the Hanford Site with respect to onsite disposal operations,
stabilization, cleanup, and decontamination and decom-

missioning operations.

Some degree of variability is always associated with the
collection and analysis of environmental samples. There-
fore, minor variations in concentrations from year to year
are expected. In general, radionuclide concentrations in
soil and vegetation samples collected from, or adjacent to,
waste disposal facilities were higher than the concentra-
tions in samples collected farther away and were signifi-
cantly higher than concentrations measured offsite. The
data also show, as expected, that concentrations of certain
radionuclides were higher within different operational
areas when compared to concentrations measured in
distant communities. Generally, the predominant radionu-
clides were activation and fission products in the 100-N
Area, fission products in the 200 Areas, and uranium in the
300/400 Areas.

3.2.4.1 RADIOLOGICAL
RESULTS FOR SOIL SAMPLES

In Hanford soil samples, cobalt-60, strontium-90,
cesium-137, plutonium-239/240, and uranium were



detected consistently. The concentrations of these radio-
nuclides were elevated near and within facility boundaries
when compared to historical concentrations measured off
the site at distant communities. Figure 3.2.2 shows average
soil values for samples collected during 2002 and the
preceding 5 years. The levels demonstrate a high degree of

variability.

Historical results for surface soil samples collected near the
116-N-1 liquid waste disposal facility exhibited somewhat
higher radionuclide concentrations than those collected
at the other soil sampling locations in the 100-N Area.
During 2002, however, all but one of the routine sampling
locations were not accessible or had been destroyed during
decommissioning activities at the site and comparative

values were, therefore, not available.

Average radionuclide concentrations detected in the
surface soil samples collected in the 100-N Area from 1997
through 2002 are presented in Table 3.2.7. The average
values reported for 100-N Area surface soil represent a
single routine sampling location. The 2002 average, distant
community, and accessible soil concentrations are com-

pared in Table 3.2.8.

Soil samples were collected from 56 sampling locations in
the 200/600 Areas during 2002. Analytical results from
these soil samples demonstrated a modest reduction in
average radionuclide concentration levels from 2001 com-
pared to 2002 (Table 3.2.9). The 2002 maximums, aver-
ages, offsite averages, and accessible soil concentrations
are compared in Table 3.2.10. Complete listings of radio-
nuclide concentrations and sampling location maps are

provided in PNNL-14295, APP. 2.

Soil samples were collected from 13 sampling locations in
the 300/400 Areasin 2002: 12 from the 300 Areaand 1 from
the 400 Area. Analytical results for 2002 and the preceding
5 years are summarized in Table 3.2.11. The 2002 maxi-
mums, averages, distant community average concentra-
tions, and accessible soil concentrations are compared in
Table 3.2.12. Complete listings of radionuclide concen-
trations and sampling location maps are provided in
PNNL-14295, APP. 2. For the samples collected during
2002, average values reported for uranium isotopes were
somewhat higher than the concentrations reported in 2001.

Uranium concentrations were expected to be higher in the
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300 Area samples than at other site locations because
uranium was processed during past fuel fabrication opera-
tions in the 300 Area.

For non-routine soil sampling in support of the environ-
mental restoration contractor projects in 2002, three soil
samples were collected at the remedial action project in
the 100-B/C Area, and two each at the remedial action
projects in the 100-F and 100-K Areas. A total of eight
samples, collected during two sampling sessions in June
and October, were analyzed from the four locations at the
100-NR-1 remedial action project site. A single sample was
collected from the Environmental Restoration Disposal
Facility (200-West Area) to determine the effectiveness of
contamination controls. Analytical results from each of
these locations were comparable to those observed at other
locations at Hanford. Table 3.2.13 provides a summary of
the analytical results for selected radionuclides from these
remedial action locations. All of the 2002 data are provided
in PNNL-14295, APP. 2.

3.2.4.2 RADIOLOGICAL
RESULTS FOR VEGETATION
SAMPLES

In Hanford vegetation samples, cobalt-60, strontium-90,
cesium-137, plutonium-239/240, and uranium were detected
consistently. Concentrations of these radionuclides in
vegetation were elevated near and within facility bound-
aries compared to concentrations measured at distant
communities. Figure 3.2.3 shows the average vegetation
values for samples collected during 2002 and the preceding

5 years. The resultsdemonstrate a high degree of variability.

Average radionuclide concentrations detected in all of the
vegetation samples collected in the 100-N Area from 1997
through 2002 are presented in Table 3.2.14. These
concentrations were within the range of historical values.
The levels of strontium-90 at the 100-N Area were higher
than levels found in the 200 and 300/400 Areas. The 2002
maximum and average concentrations for vegetation sam-
ples collected at the 100-N Area are compared to distant
community averages in Table 3.2.15. A complete list of
radionuclide concentrations and sampling location maps
are provided in PNNL-14295, APP. 2. In 2002, analytical
results from vegetation samples collected from the 100-N

Area were comparable to those observed in 2001. The
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Table 3.2.7. Average Radionuclide Concentrations (pCi/g'® dry wt.)* Detected in Surface Soil

Samples Collected from the 100-N Area on the Hanford Site, 1997 through 2002

Year 0Co 90G 1310y 34 35 238y 2391240pyy
1997 2.5+80 34+16 0.89+24 0.21 +0.04 0.020 £ 0.002  0.207 + 0.036 0.52+25
1998 4.9 +20 1.0+2.6 3.1+11 0.214 + 0.063 0.033 £0.008  0.166 + 0.026 0.13 +£0.3
1999 1.6 +4.6 19+44 0.84+1.8 0.22 +0.04 0.016 + 0.004 0.20 + 0.03 0.026 + 0.05
2000 3.1+£0.6 0.84 + 0.9 2.1+52 0.22 £ 0.09 0.018 + 0.007 0.22 £ 0.03 0.050 + 0.074
2001 0.27+0.68 020+042 0.32+0.44 0.24 + 0.09 0.024 + 0.01 0.25 £ 0.07 0.022 + 0.04
2002 03+1.1 0.15+047  0.26 +0.51 0.13 £ 0.05 0.01 + 0.008 0.11 £ 0.04 0.006 + 0.006
(a) To convert to international metric system units, multiply pCi/g by 0.037 to obtain Bq/g.

(b) 2 standard deviations.
(c) Represents one sample site only.
Table 3.2.8. Concentrations of Selected Radionuclides (pCi/g'® dry wt.) in Surface Soil
Samples Collected from the 100-N Area on the Hanford Site, 2002
0Co 90Gy 1370y 34 35y 238 2391240pyy

Average™®) 0.3+ 1.1 0.15+0.47 0.26+0.51 0.13+0.05 0.01 + 0.008 0.11 + 0.04 0.006 + 0.006

Distant community‘® NR®© 0.052 £ 0.11  0.15 +0.32 NR NR 0.13 £ 0.11 0.0055 + 0.012

Accessible soil
concentration

(WHC-SD-EN-TI-070)® 7.1 2,800 30 630 170 370 190

(a) To convert to international metric system units, multiply pCi/g by 0.037 to obtain Bq/g.

(b) Represents one sample site only.

(c¢) %2 standard deviations.

(d) PNNL-13910.

(e)  NR = Not reported.

(f)  Hanford soil that is not behind security fences.

Table 3.2.9. Average Radionuclide Concentrations (pCi/g'® dry wt.)* Detected in
Surface Soil Samples Collected from the 200/600 Areas on the Hanford Site,
1997 through 2002

Year GOCO 90Sr 137Cs 234U 238U 239/240Pu

—

To convert to international metric system units, multiply pCi/g by 0.037 to obtain Bq/g.
+2 standard deviations.
ND = Not detected.

A
o »
-2z

—
(e

1997 0.017+0.02 042+1.4 1.70 £ 5.1 0.20+0.01 0.20+0.01 0.07 + 0.40
1998 0.014+0.09 0.21+0.67 1.00+3.1 0.19 + 0.07 0.19 + 0.07 0.08 + 0.49

1999 ND© 0.51+1.9 1.30+3.8 0.23+0.13 0.22+0.13 0.08 +0.27
2000 0.006 + 0.006 0.99+1.3 1.40 +3.8 0.23+0.22 0.23+0.22 0.29+23

2001 ND 031=+1.1 1.50 = 4.0 0.22+0.11 0.22+0.11 0.10 +0.37
2002 ND 0.27+£0.66 140 +4.30 0.17+0.10 0.17 +0.11 0.12+0.72
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Table 3.2.10. Concentrations of Selected Radionuclides (pCi/g'” dry wt.) in Surface Soil Samples
Collected from the 200/600 Areas on the Hanford Site, 2002
60C0 9GSr 137CS Z34U Z35U Z38U Z39/240Pu

Maximum® ND© 1.9+038 12019 0.36 + 0.08 0.033 + 0.018 0.38 + 0.087 2.4 +048
Average@ ND 0.27 £ 0.66 1.4+43 0.17 £ 0.1 0.015 £ 0.014 0.17 £ 0.11 0.12 £ 0.72
Distant community‘® NR® 0.052 +0.11 0.15+0.32 NR NR 0.13 +0.11 0.0055 + 0.012
Accessible soil concen-

tration limits

(WHC-SD-EN-TI-070)® 7.1 2,800 30 630 170 370 19