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Preface

The Hanford Site environmental report is prepared annu-
ally for the U.S. Department of Energy (DOE) in accordance
with the requirements in the DOE Environment, Safety
and Health Reporting Manual (DOE M 231.1-1) and
DOE Order 231.1A, “Environment, Safety, and Health
Reporting.” The report provides an overview of activities
at the site; demonstrates the status of the site’s compliance
with applicable federal, state, and local environmental
laws and regulations, executive orders, and DOE policies
and directives; and summarizes environmental data that
characterize Hanford Site environmental management
performance. The report also highlights significant
environmental programs and efforts. Some historical and
early 2004 information is included where appropriate.
More detailed environmental compliance, monitoring,
and surveillance 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 scientific
notation, units of measure, unit conversion information,
and nomenclature that may help readers understand the
report. Appendix B is a glossary of terms.

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 the DOE.
Battelle is a non-profit, independent, contract research
institute. Personnel from the Pacific Northwest National
Laboratory and Fluor Hanford, Inc. and its subcontractors

iit

wrote major portions of the report. Bechtel Hanford, Inc.
and its subcontractors, Bechtel National, Inc., CHZM HILL
Hanford Group, Inc., and the S.M. Stoller Corporation
also prepared or provided significant input to selected

sections.

Inquiries regarding this report should be directed to
D. C. (Dana) Ward, DOE Richland Operations Office,
Closure Division, PO. Box 550, MS A2-17, Richland,
Washington 99352 <dana_c_ward@rl.gov> or to 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-14687-SUM).
Electronically, the report is available in portable document
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
R. W. (Bill) Hanf, Pacific Northwest National Laboratory,
P.O. Box 999, MS K6-75, Richland, Washington 99352
<bill.hanf@pnl.gov> while supplies last. The report may
also be available for purchase from the National Technical
Information Service, U.S. Department of Commerce,
5285 Port Royal Road, Springfield, Virginia 22161.



Summary

L. F Morasch

Each year, the U.S. Department of Energy (DOE) publishes
this integrated environmental report about the Hanford
Site. Individual sections of the report are designed to:

e Describe the Hanford Site and its mission.

e Summarize the status of compliance with environ-
mental regulations.

e Discuss the status and results of Hanford Site cleanup
and remediation activities.

e Describe the environmental and groundwater surveil-
lance and protection programs at the Hanford Site.

e Summarize and discuss effluent monitoring, environ-
mental monitoring and surveillance, and groundwater
protection and monitoring information.

e Discuss the estimated radiation exposure to the public
from 2003 Hanford Site activities.

® Discuss activities conducted to assure data quality.

The current mission of DOE at the Hanford Site includes
cleaning up and shrinking the size of the site. It is the
policy of the 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 Head-
quarters and site operations.

Compliance with
Environmental Regulations
in 2003

The site’s compliance with federal acts in 2003 is summar-
ized in Table S.1 and discussed in detail in 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

Ecology, U.S. Environmental Protection Agency (EPA),
and the 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 2003, there were
36 specific Tri-Party Agreement cleanup milestones
scheduled for completion: 35 were completed on or before

their required due dates, and 1 was completed beyond its

established due date.

Cleanup activities on the Hanford Site generate radio-
active, 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. A summary
of waste generated on the site or received from off the site
in 2003 is provided in Table S.2. Major contributors to
the solid waste generated on the Hanford Site (by weight)
included the 300 Area projects (18%), Tank Farms (18%),
and the N Springs remediation project (10%). Similarly,
Pacific EcoSolutions (formerly Allied Technology Group
Corporation) (35%), DOE Fermi National Accelerator
Laboratory (31%), and DOE Argonne National Laboratory
(12%) were the primary contributors of solid waste received
from offsite sources (by weight).

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 places awaiting
cleanup and ultimate safe storage or disposal. 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).



Table S.1. Compliance with Federal Acts at the Hanford Site in 2003 (details in Section 2.2)

Regulation

Comprehensive Environmental
Response, Compensation, and

Liability Act (CERCLA)

Emergency Planning and
Community Rightto-Know Act

Resource Conservation and
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

2003 Annual Environmental Report

What it Covers

Sites already contaminated by
hazardous materials.

The public’s right to information
about hazardous materials in
the community and establishes

emergency planning procedures.

Tracking hazardous waste from
generator fo treatment, storage,
or disposal.

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

Discharges to U.S. waters.

Drinking water systems operated
by DOE at Hanford.

Primarily regulation of chemicals

called polychlorinated 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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2003 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
four non-compliance issues during 2003: (1) Concerns
regarding inspection and repair of leak detection systems
used at AY, AZ, and SY Tank Farms; (2) Concern about
storing chemicals; (3) and (4) Concerns about DOE com-
plying with Washington Administrative Code and Revised
Code of Washington regulations. All corrective actions
were complefed and accepted.

According to the Washington State Department of Health,
air emissions from Hanford Site facilities were well below
state and federal standards. There were no non-
compliance issues.

The Hanford Site had one National Pollutant Discharge
Elimination System Permit, one storm water permit, and
ten State Wastewater Discharge Permits in 2003.

There were nine public water systems on the Hanford Site
in 2003. The systems were monitored and all analytical
results for 2003 met the requirements of the Washington
State Department of Health.

Non-radioactive and certain categories of radioactive
polychlorinated biphenyl waste were disposed in accor-
dance with 40 CFR 761 or remained in storage onsite
pending the development of adequate treatment and
disposal technologies.

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

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

One hundred forty-two cultural resource reviews were
conducted on the Hanford Site.

Environmental impact statements and environmental
assessments were prepared or conducted as needed. In
2003, there were 20 site-wide categorical exclusions —
actions that have already been analyzed by DOE and
have been determined not to result in a significant environ-
mental impact.

Hanford activities used the ecological review process as
needed to 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.



Summary

Table S.2. Hanford Waste Summary, 2003

Activity

Waste generated during onsite cleanup activities
Waste received at Hanford from off the site

Waste shipped off of Hanford Site
Waste generated at Hanford and added to double-shell tanks

Waste volume in double-shell tanks at the end of 2003

Environmental Occurrences

Environmental releases of radioactive and regulated mate-
rials from the Hanford Site are reported to the 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 com-
puter database and a hardcopy file of event descriptions

and corrective actions.

During 2003, there were no environmentally significant
emergency occurrence reports or environmentally signifi-
cant unusual occurrence reports filed at the Occurrence
Notification Center. Two off-normal occurrences with
environmental impacts are discussed in Section 2.4.3.
One was contaminated wasp nests found outside of a
contaminated area in the 100-H Area. The second event
was a contaminated wasp nest discovered on a generator
in the 100-N Area; investigation determined that the
generator had been used in the 100-H Area before it was
brought to 100-N Area and probably had contaminated
mud on it. Throughout the summer of 2003, contami-
nated wasp nests were found around the H Reactor build-
ing. Investigation determined the mud from the floor of
100-H Basin had been used by the wasps to make their
nests. Mitigation activities included using Borax as a deter-
rent, applying pesticides to eliminate the wasps, creating
clean mud sources, and reducing the amount of exposed

mud in the basin.
Environmental Monitoring

Environmental monitoring at the Hanford Site includes

near-facility environmental monitoring (Section 3.2),
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Waste Type Amount

Solid mixed waste
Radioactive waste

929,000 pounds
1.6 million pounds

Solid mixed waste
Radioactive waste

1.4 million pounds
898,200 pounds

Hazardous waste 494,200 pounds

Liquid waste 2.5 million gallons

Liquid waste 24.5 million gallons

surface environmental surveillance (Chapter 4), ground-
water monitoring (Chapter 6), and vadose zone monitor-
ing (Chapter 6). 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 sur-
veillance consists of sampling and analyzing various media
on and around the site (including the Columbia River) to
detect potential contaminants and to assess their signifi-
cance to environmental and human health. Groundwater
sampling is conducted on the site to determine the dis-
tribution of radiological and chemical constituents in
groundwater. The strategy for managing and protecting
groundwater resources at the Hanford Site focuses on
protecting the Columbia River, human health and the
environment; treating groundwater contamination; and
limiting the movement of groundwater contamination.
Vadose monitoring was conducted to better understand
the properties of the vadose zone and its contaminants
and the extent of subsurface contamination. The overall
objectives of these monitoring and surveillance programs
are to demonstrate compliance with applicable federal,
state, and local regulations; confirm adherence to DOE
environmental, public health, and worker protection
policies; and support environmental and waste manage-

ment decisions.

Environmental monitoring and surveillance results for
2003 are summarized in Table S.3. For detailed discussions

of results, refer to the appropriate sections of this report.
Effluent Monitoring

Liquid effluent and airborne emissions that may contain
radioactive or hazardous constituents are continually



Air

Columbia River Water

Columbia River Shoreline
Springs

Groundwater

Vadose Zone

Drinking Water

Food and Farm Products

Fish and Wildlife

Effluent Monitoring

Table S.3. Hanford Site Monitoring Results for 2003

What was Monitored?

Air particles and gases were analyzed for
radioactive materials. Air was sampled at

23 locations on Hanford, 11 perimeter loca-
tions, 8 community locations, 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 Hanford Reach sampling points
throughout the year. Water samples were
analyzed for radioactive and chemical
materials. Water in the Columbia River
continues to be designated Class A
(Excellent) by the state of Washington.
This designation means that the water is
usable for substantially all needs.

Groundwater discharges to the Columbia
River via surface and subsurface springs.
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
652 wells and 48 shoreline aquifer tubes to
monitor contaminant concentrations. 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 were conducted to better under-
stand the properties of contaminants and the
extent of the contamination.

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

Samples of alfalfa, apples, asparagus, honey,
leafy vegetables, milk, potatoes, tomatoes,
and wine were collected from 20 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 13 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 2003, 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 those observed in near-shore river but similar to.
local groundwater. However, concentrations in river water down-
tream of the shoreline springs remained far below federal and
state limits.

Samples showed that groundwater contaminant plumes are con-
tinuing to move 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 monitoring was conducted at the single-shell tank
farms to detect changes or trends in contaminants. Characteri-
zation of vadose zone contaminants occurred at past-practice
disposal sites.

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

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

Samples of fish, geese, rabbits, crayfish, and clams 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.

Compliance with all applicable effluent monitoring requirements
was achieved in 2003.



monitored when released to the environment at the Han-
ford Site.
mainly through analyzing samples collected at points of

Facility operators perform the monitoring

release into the environment. Monitoring data are evalu-
ated 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 2003, 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). Non-
radioactive hazardous materials in liquid effluent were
discharged to both the State-Approved Land Disposal
Site and to the Columbia River at designated (permitted)
discharge points. Monitoring indicated that no known
releases of hazardous substances exceeding reportable

quantities occurred at these discharge points in 2003
(Section 3.1.5).

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 2003. Non-radioactive air pollutants from such things
as diesel-powered electrical generating plants were also
monitored. Table 3.1.2 summarizes the non-radioactive
discharges to the air on the Hanford Site during 2003.

Waste Site Remediation

Full-scale remediation of waste sites began in the 100 Areas
in 1996 and continued in 2003 at the 100-B/C, 100-K,
100-N, and 100-F Areas (Section 2.3.12.2). Also, reme-
diation of the treatment, storage, and disposal units at
the 100-N Area continued and backfill activities were
completed in the 100-F Area and began in the 100-B/C
Area. A total of 506,275 tonnes (558,073 tons) of contam-
inated soil from 100 Areas remediation activities were
disposed at the Environmental Restoration Disposal Facil-
ity (near the 200-West Area) during 2003.

Since cleanup activities began in 1996, the primary focus
has been on liquid effluent waste sites. After nearly 7 years
of work the number of liquid effluent waste sites requiring
remediation has been reduced and cleanup activities now

are turning to remediation of waste burial grounds. The
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volume of contamination in waste burial grounds is less
than in liquid effluent waste sites; however, the burial
grounds may contain unknown materials and additional
time may be required to characterize the waste and dispose

of it properly.

Remediation work at the 300-FF-1 Operable Units began
in 1997 and was completed in 2003. Remediation con-
tinued at the 300-FF-2 Operable Unit. In 2003, more than
52,590 tonnes (57,970 tons) of contaminated soil from
300 Area remediation were removed and disposed of at
the Environmental Restoration Disposal Facility.

Pollution Prevention Program. This program (Sec-
tion 2.3.1) is an organized and continuing effort to reduce
the quantity and toxicity of hazardous, radioactive, mixed,
and sanitary waste produced at Hanford. The program
fosters the conservation of resources and energy, reduction
in the use of hazardous substances, and prevention or
minimization of pollutant releases to all environmental

media from all operations and site cleanup activities.

The DOE met the 2003 goals for reducing low-level waste
and mixed low-level waste generation and increasing sani-
tary waste (including paper, plastic, cardboard, glass, etc.)
recycling. The goal of purchasing more environmentally
preferable products containing recycled material was also

achieved.

However, the generation goal for routine hazardous waste
was not met at the Hanford Site in 2003. Hanford gen-
erated 17.78 cubic meters (23.2 cubic yards) of hazardous
waste, which exceeded goal of 16.39 cubic meters
(21.4 cubic yards) by 1.39 cubic meters (1.82 cubic yards).
This was largely due a diesel oil spill at the Waste Treat-
ment Project, which resulted in 6.1 cubic meters (8 cubic
yards) of contaminated soil.

The Hanford Site generated 20,454 cubic meters
(26,754 cubic yards) of low-level waste, mixed low-level

waste, and hazardous waste during 2003. This was well

below the goal of 28,604 cubic meters (37,414 cubic yards).

Spent Nuclear Fuel Project. This project (Sec-
tion 2.3.2) provides safe, economic, and environmentally
sound management of Hanford spent nuclear fuel and

In 2003, the

project continued to make accelerated progress on remov-

prepares the fuel for long-term storage.

ing spent fuel from underwater storage in the K Basins



and placing it in dry interim storage in the 200-East Area.
Major accomplishments of the Spent Nuclear Fuel Project
during 2003 included the following:

¢ Two hundred shipments of spent fuel were transferred
from the K-East Basin to the K-West Basin, completing
215 of 380 planned shipments (56% complete).

¢ One hundred thirteen multi-canister overpacks of
spent fuel were removed from the K-West Basin and
dried, for a total of 293 multi-canister overpacks out
of approximately 385 (75% complete). The 2003
progress brought the total amount of fuel removed and
dried to approximately 1,600 tonnes (1,800 tons).

¢ One hundred twenty multi-canister overpacks were
permanently closed (at the Canister Storage Building)
with “N-Stamped” welds (those meeting the highest
nuclear quality standards of the American Society
of Mechanical Engineers). The welding subproject
remained consistently ahead of schedule.

® Scrap-processing equipment was installed in the
K-West Basin and the loading of fuel scraps into multi-

canister overpacks was begun.

¢ The washing and loading of aged fuel canisters for
disposal as low-level nuclear waste continued. By end
of 2003, 3,700 canisters (55% of the total) had been
washed and disposed.

Sludge Retrieval and Disposition Project. In late
2003, to bring more focus and dedicated resources to sludge
issues, Fluor Hanford, Inc. separated the sludge work
from the Spent Nuclear Fuel Project and created the new
Sludge Retrieval and Disposition Project (Section 2.3.3).
T Plant had always been an interim storage site, and Fluor
Hanford, Inc. and the DOE desired to establish a path

leading more directly toward sludge disposal.

Throughout much of 2003, Fluor Hanford, Inc. managed
the effort to retrieve sludge from the K Basins as part of
the larger Spent Nuclear Fuel Project. The plan called
for collection of the sludge in large steel containers,
which would then be transported to T Plant in Hanford’s
200-West Area for interim storage as remote-handled
transuranic waste. This waste would be included in a
treatment and disposition path with other remote-handled

transuranic waste at Hanford.

K-East Basin contains a mixture of sludge from fuel canis-
ters and from the basin floor and pits. The K-West Basin
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sludge exists in four discrete types. These types include
sludge in pits, sludge dispersed on the basin floor, and
canister and fuel wash sludge that collects in the Inte-
grated Water Treatment System equipment used for spent
nuclear fuel processing. The K-West Basin sludge also
includes metallic uranium fuel fragments and fuel corro-
sion products from spent fuel of slightly higher enrichment
levels than the K-East Basin spent fuel. Because composi-
tion of the sludge is complex, Fluor Hanford, Inc. obtained
assistance from Pacific Northwest National Laboratory and
others to determine suitable methods to handle and treat
the sludge.

At the end of 2003, the new Sludge Retrieval and Disposi-
tion Project had been in existence only 3 months. The
project staff had begun to study potential sludge treatment
methods and had initiated treatment of the approximately
6 cubic meters (7.85 cubic yards) of KE North Loadout Pit
sludge from the K-East Basin in a pilot grouting program.
In the pilot grouting program, North Loadout Pit sludge
will be mixed in concrete to prepare it for disposal at the
DOE’s Waste Isolation Pilot Plant in New Mexico as
contact-handled transuranic waste.

Central Plateau Remediation Project. This project’s
mission (Section 2.3.4) is to deactivate and close facilities
on the Central Plateau in a safe and compliant manner
until they can be turned over to the site contractor respon-
sible for final disposition. The Central Plateau Remedia-
tion Project includes the Accelerated Deactivation
Project, 324 and 327 Facilities Deactivation Project,
Equipment Disposition Project, 224-B, 224-T, and 233-S
Plutonium Concentration Facility Decommissioning
Project, Central Plateau Surveillance and Maintenance
Project, and Canyon Disposition Initiative.

Fast Flux Test Facility. Deactivation activities continued
at the Fast Flux Test Facility (Section 2.3.5) in 2003.
Repairs and upgrades to reactor-fuel handling equipment
were completed and successfully tested. Following removal
of a hold order imposed by a U.S. District Court, the liquid
sodium coolant was drained from secondary heat transport
system loops to the Sodium Storage Facility tanks, where
it is stored pending future conversion to sodium hydroxide
for use by the Waste Treatment Plant. Eighty-one reactor
fuel components were washed, packaged, and placed in
approved interim storage. This included 32 un-irradiated

mixed-oxide fuel assemblies, which were placed in storage



Fluor Hanford, Inc.
awarded a contract to TransNuclear Inc. to fabricate the

at the Plutonium Finishing Plant.

remaining interim reactor-fuel storage casks and to design

a pump that will be used to drain the reactor vessel.

Advanced Reactors Transition Project. The mission of
this project (Section 2.3.6) is to transition or convert the
Plutonium Recycle Test Reactor facility, and other facilities
used for nuclear research, into structures that are safe,
stable, and suitable for reuse or low cost surveillance and
maintenance. During 2003, facility surveillance activities

continued.

During 1996, the DOE

issued a shutdown order for this plant, authorizing deacti-

Plutonium Finishing Plant.

vation and transition of the plutonium processing portions
of the facility to prepare for decommissioning. Workers at
the Plutonium Finishing Plant complex embarked on alarge
and multifaceted effort to stabilize, immobilize, re-package,
and/or properly dispose of nearly 18 tonnes (19.8 tons) of
plutonium-bearing materials in the plant, and had nearly
completed this mission by the end of 2003 (completion
occurred in February 2004). The workers also began to
deactivate and dismantle the processing facilities, while
still providing for the safe and secure storage of nuclear
materials in the facilities. Significant accomplishments
achieved at the Plutonium Finishing Plant during 2003
included the following:

e Nearly 1,000 plutonium-bearing polycubes were
stabilized using a unique thermal stabilization method
devised specifically for this project.

® The original 4 tonnes (4.4 tons) of plutonium-bearing
residues identified for action by the Defense Nuclear
Facilities Safety Board in 2000 were re-packaged,
and additional materials categorized as residues were
packaged.

e Re-packaged plutonium-bearing residues were shipped
off of the Hanford Site to the Waste Isolation Pilot
Plant in Carlsbad, New Mexico, for disposal.

e Stabilized plutonium forms were welded into sturdy,
triple-layered cans meeting strict specifications of the
DOE’s “3013” safety standard.

e Plutonium-bearing oxides containing large amounts
of chloride salts were stabilized using a unique process
developed for this project.

e Approximately 90% of the total plutonium inventory
in the plant was stabilized by the end of 2003.

Xi
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¢ Plutonium held in a glove box known as HC-7C in
the main Plutonium Finishing Plant Facility was
cleaned up and cleanup in a second large glove box
known as HC-9B was initiated.

e Equipment removal in the 232-Z incinerator facility
in the Plutonium Finishing Plant complex was started
and key environmental documentation in preparation

for additional deactivation work was completed.

® One million safe work hours were obtained and the
Plutonium Finishing Plant became the first high-hazard
nuclear facility in the DOE complex to achieve Star
Status in DOE’s Voluntary Protection Program.

Waste Encapsulation and Storage Facility Project. The
mission of the Waste Encapsulation and Storage Facility
Project (Section 2.3.8) is to provide safe interim storage
of encapsulated 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
strontium fluoride and cesium chloride capsules stored
at the facility. The capsules will be stored at the Waste
Encapsulation and Storage Facility until 2018 when they
will either be treated at the Waste Treatment Plant or
transported to the national repository.

Tri-Party Agreement milestone M-92-05 was revised in
2003 to require an assessment of the viability of directly
disposing the capsules at the national high-level waste
repository as an alternative to onsite vitrification. The
completed assessment is due June 30, 2007, to Washington
State Department of Ecology.

Solid Waste Management. Solid waste management at
the Hanford Site in 2003 included the treatment, storage,
and disposal of solid waste at many Hanford locations
(Section 2.3.10). Onsite solid waste facilities include the
Central Waste Complex, Waste Receiving and Processing
Facility, Radioactive Mixed Waste Disposal Facility, and
T Plant Complex. During 2003, 3,138 cubic meters
(110,820 cubic feet) of mixed low-level solid waste were
Two defueled
reactor compartments from the U.S. Navy were received
and disposed of at the 200-East Area in 2003; this brings

the total number of reactor compartments received to 112.

treated and/or directly disposed onsite.

Liquid Effluent Treatment. Liquid effluent is managed
in facilities that comply with RCRA and state regulations
(Section 2.3.11). The 242-A evaporator in the 200-East



Area concentrates dilute liquid tank waste by evaporation.
This reduces the volume of liquid waste sent to the double-
shell tanks for storage and reduces the potential need for
double-shell tanks. The 242-A evaporator completed four
campaigns during 2003. The volume of waste treated was
14.53 million liters (3.84 million gallons) and the waste
volume reduction was 4.28 million liters (1.13 million
gallons) or 29%. The volume of process condensate trans-
ferred from the 242-A evaporator to the Liquid Effluent
Retention Facility for subsequent treatment was 5.68 mil-

lion liters (1.50 million gallons).

Approximately 46.56 million liters (12.3 million gallons)
of liquid waste were stored at the Liquid Effluent Reten-
tion Facility at the end of 2003. The 200 Area Treated
Effluent Disposal Facility received 1,269 million liters
(335.4 million gallons) of unregulated effluent for disposal
in 2003. The major source of this effluent is uncontami-
nated 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 2.3.11.5). The volume of
industrial wastewater treated and disposed of during 2003

was 145.5 million liters (38.4 million gallons).

Environmental Restoration Project. The Environ-
mental Restoration Project (Section 2.3.12) includes
activities to characterize and remediate contaminated
soil, decontaminate and decommission facilities, main-
tain inactive waste sites, and to transition facilities into
the surveillance and maintenance program. In 2003, work
began on two new cells at the Environmental Restoration

Disposal Facility with completion expected in 2004.

During 2003, interim safe storage of the F Reactor was
completed. Demolition of the 117-DR Exhaust Filter
Building and associated tunnels was also completed. The
D Reactor Safe Storage Enclosure design was completed,
and the subcontractor initiated construction activities.
The demolition and closure of the 1720-HA Arsenal in
100-H Area was completed, and demolition of the
H Reactor basin was initiated and is nearing completion.
Demolition and closure of the 118-C-4 Horizontal Con-
trol Rod Storage Cave in the 100-B/C Area was also com-
pleted in 2003. Decontamination and decommissioning
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activities were also initiated in 100-N Area with demolition
of the 1304-N Emergency Dump Tank, which was in

progress.

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 envi-
ronment caused by construction of cells 1 and 2 at the
Environmental Restoration Disposal Facility. The Envi-
ronmental Restoration Disposal Facility mitigation proj-
ect includes three separate planting elements: native grass
seed, shrub seedlings, and native grass-plugs. The final
Environmental Restoration Disposal Facility mitigation
planting was completed in November 2003.

Groundwater Remediation Project. The Groundwater
Remediation Project (Section 2.3.13) coordinates all
projects at Hanford involved in characterizing, monitor-
ing, and remediating groundwater and the vadose zone.
The goal of groundwater remediation is to prevent
contaminants from entering the Columbia River, reduce
the contamination in areas of high concentration, pre-
vent the movement of contamination, and protect human
health and the environment. Table S.4 is a summary of
groundwater and vadose zone protection activities con-
ducted in 2003. Figure S.1 shows the location of ground-

water remediation systems.

Office of River Protection. The Office of River Protec-
tion manages the DOE’s River Protection Project, which
is responsible for storage, retrieval, treatment, and disposal
of high-level tank waste and closure of tank farms on the
Hanford Site (Section 2.3.9). The status of 177 waste
tanks on the Hanford Site was reported in Waste Tank
Summary Report for Month Ending December 31, 2003.

During the year, more than 1 million liters (300,000 gal-
lons) of waste was pumped from single-shell tanks into
the double-shell tank system. At the end of 2003, tank
241-U-108 was the only remaining single-shell tank that
still needs to be stabilized.

To assure safe storage and retrieval, the contents of 154 of
177 (87%) waste tanks have been at least partially char-
acterized. All of the double-shell tanks and most of the
single-shell tanks have been sampled; however, a number
of these samples were analyzed for a limited number of

analytes.



Table S.4. Summary of Groundwater Pump-and-Treat Systems and a Vadose Zone Soil-Vapor Extraction System

Groundwater Pump-and-Treat Systems

Mass Removed
2003

43 kilograms
(94.7 pounds)

36.7 kilograms
(80.9 pounds)

0.20 curies

799 kilograms
(1,761 pounds)

2.7 kilograms
(6 pounds)

3.191 kilograms
(7,035 pounds)

10.1 grams
(0.0222 pound)

18.2 kilograms
(40.1 pounds)

Mass Removed —
Since Startup

204 kilograms
(450.4 pounds)

221.9 kilograms
(489.2 pounds)

1.45 curies removed;
~12 curies decayed naturally

7,848 kilograms
(17,302 pounds)

26.04 kilograms
(57.4 pounds)

27,343 kilograms
(60,290 pounds)

103.3 grams
(0.2316 pound)

181 kilograms
(399 pounds)

Summary

Soil-Vapor Extraction

Startup

Location Date Contaminant
100-D and 1997 Hexavalent chromium
100-H Areas
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

During 2003, CH2M HILL Hanford Group, Inc. retrieved
waste from tank 241-C-106, dissolving and mobilizing the
waste with an acid solution. Retrieval also began at tank
241-S-112, where water was used to dissolve and mobilize
the waste. Evaluation of a third waste retrieval technology,
the mobile retrieval system, continued. This third tech-
nology is intended for use on solid waste. It consists of a
remote controlled in-tank vehicle (used to push tank waste
to a central location) and an articulated mast (used to
guide the vacuum pump intake to the waste positioned for
retrieval by the in-tank vehicle). Workers plan to deploy
the articulated mast in 2004 for waste retrieval in the
C-200 series tanks.
system, both the mast and the in-tank vehicle, is planned

The entire mobile waste retrieval

for deployment in 2005 to retrieve waste from the C-100

series tanks.

The DOE revised the closure plan for the single-shell tank
system during 2003 based on comments received from the
Washington State Department of Ecology. The process

and integration necessary to achieve accelerated closure

xiii

294 kilograms
(658 pounds)

78,092 kilograms
(172,163 pounds)

of single-shell tanks and waste management areas and the

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

CH2M HILL Hanford Group, Inc. selected a single
supplemental treatment technology, bulk vitrification, for
further evaluation of treatment of retrieved low-activity
tank waste and is pursuing a field assessment of that tech-
nology. The evaluation will address the feasibility of using
vitrification (i.e., heating and melting inert materials to
form a solid glass matrix) to immobilize low-activity waste
in a form suitable for disposal. Planning and design
have begun for a 2005 demonstration, and the required

environmental permit applications have been submitted.

In addition, CH2M HILL Hanford Group, Inc. continues
its evaluation of a separate disposal path for select mixed
transuranic tank waste. The approach will include onsite
treatment and packaging for shipment and final disposal
at the DOE Waste Isolation Pilot Plant in New Mexico.
The National Environmental Policy Act documentation
and environmental permit applications have been pre-
pared, and a contract was awarded for design and fabrica-

tion of the waste treatment and packaging system.



e Farn ot
[E I T—

DO He=tord By
Fartoed Haar® Haber ol Boromed
Dgarwrers Spay
Lokl gy i
PR Pl L
B 5w B2 P

B Camom Temmcriorde Fues

Tl PRl ™ L ™ Pora

BATE
u

h i
- Lx.j‘u.ﬂ'

P
L i

F

Figure S.1. Hanford Site Groundwater Pump-and-Treat and Soil-Vapor Extraction Systems

s gl e bty 'R M P M
e AL

Geophysical Logging. S.M. Stoller Corporation is respon-
sible for all geophysical logging at the Hanford Site (Sec-
tion 2.3.9.3). Log data are collected in new and existing
boreholes to support ongoing remedial investigation
activities conducted by other Hanford contractors.
S.M. Stoller Corporation is also responsible for a baseline
characterization program, where the objective is to log
all existing boreholes associated with waste disposal sites
on the Hanford Central Plateau and establish a baseline
of vadose zone contamination conditions against which
future measurements can be compared to assess contam-
inant mobility.

Single-Shell Tank Monitoring. Monitoring activities at
the single-shell tank farms identified subsurface contam-
Cobalt-60, cesium-137, europium-152,
europium-154, uranium-235, and uranium-238 were the

inant plumes.

predominant gamma-emitting contaminants. Minor

amounts of tin-126 and antimony-125 were also detected.
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Since specific contaminants have been identified and
quantified, the primary focus of monitoring in 2003 was to
identify changes in contaminant levels.

Waste Immobilization. The Waste Treatment Plant is
being built on 26 hectares (65 acres) located on the Cen-
tral Plateau outside of 200-East Area to treat radioactive
and hazardous waste currently stored in 177 underground
tanks (Section 2.3.9.5). 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 2003, construction continued on the Pretreat-
ment Plant building (approximately 27% complete), High-
Level Waste Vitrification Plant building (approximately



10% complete),and Low-Activity Waste Vitrification Plant
building (approximately 13% complete). The balance of
facilities, which includes support facilities and utilities
not associated with the Pretreatment Plant, High-Level
Waste Vitrification Plant, or Low-Level Waste Vitrification
Plant, is approximately 25% complete.

Potential Radiological
Doses from 2003 Hanford
Operations

During 2003, potential radiological doses to the public
and biota from Hanford operations were evaluated to
determine compliance with pertinent regulations and
limits (Chapter 5). The methods used to calculate the
potential doses are presented in Appendix E. The poten-
tial dose to the offsite maximally exposed individual in
2003 was 0.06 mrem (0.6 uSv) per year. To put this value
into perspective, the national average dose from back-
ground sources (Figure S.2), according to the National

Summary

Council on Radiation Protection, is approximately
300 mrem/yr (3 mSv/yr), and the current DOE radiological
dose limit for a member of the public is 100 mrem/yr
(1 mSvl/yr).

Other Hanford
Environmental Programs

Climate and Meteorology

Meteorological measurements are taken to support
Hanford Site emergency preparedness, site operations,
and atmospheric dispersion calculations (Section 7.1).
Weather forecasting and maintenance and distribution
of climatological data are provided. A complete listing
of climatological data for calendar year 2003 is contained
in Hanford Site Climatological Data Summary 2003 with
Historical Data.

Calendar year 2003 was slightly warmer than normal and

precipitation was above normal.
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The average temperature for 2003 was 13.1°C (55.6°F),
which was 1.1°C (2.0°F) above normal (12.0°C [53.6°F]).
Nine months during 2003 were warmer than normal;
three months were cooler than normal. January had the
greatest positive departure, 3.4°C (6.2°F); and November,
at 1.3°C (2.3°F) below normal, had the greatest negative

departure.

Precipitation during 2003 totaled 20.7 centimeters
(8.14 inches), 117% of normal (17.7 centimeters
[6.98 inches]). Snowfall for 2003 totaled 22.1 centimeters
(8.7 inches) (compared to an annual normal snowfall of
39.1 centimeters [15.4 inches]).

The average wind speed during 2003 was 3.5 meters per
second (7.8 miles per hour), which was 0.1 meter per
second (0.2 mile per hour) above normal. The peak gust
for the year was 26.8 meters per second (60 miles per hour)
on October 28. There were two dust storms recorded at
the Hanford Meteorology Station on the Central Plateau
during 2003 (March 5 and October 28). There has been
an average of five dust storms per year at the Hanford
Meteorology Station during the entire period of record

(1945-2003).

Cultural Resources

The DOE is responsible for managing and protecting
The
Hanford Cultural and Historic Resources Program, which

the Hanford Site’s cultural and historic resources.

is maintained by DOE, assures that cultural and historic
resources entrusted to DOE are managed responsibly and

in accordance with applicable regulatory requirements.

Pursuant to Section 106 of the National Historic Preserva-
tion Act, cultural resources reviews must be conducted
before a federally funded, federally assisted, or federally
licensed ground disturbance or building alteration/
demolition project can take place. As such, cultural
resource reviews are required at Hanford to identify prop-
erties within the proposed project area that may be eligible
for, or listed in, the National Register of Historic Places
and evaluate the project’s potential to affect any such
property. During 2003, 142 cultural resource reviews were
requested and conducted. Of the areas reviewed, 2 were
monitored during the construction phase; 6 projects
required an archaeological survey; and 21 involved pro-
posed building modifications, demolitions, and exemptions
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from the Programmatic Agreement for the Built Envi-
ronment. The remaining reviews (113) involved areas
that had been previously surveyed or were located on

previously disturbed ground.

Routine monitoring of known cultural sites is performed
to evaluate the potential impacts of DOE operations on
cultural resources and safeguard them from adverse effects
associated with natural processes or unauthorized exca-
Moni-
toring conducted during 2003 focused on erosion on Locke

vations and collections that violate federal laws.

Island (located in the Hanford Reach), archaeological sites
with natural and visitor impacts, historic buildings and

structures, and Native American sites.

During 2003, 53 archaeological sites, 5 buildings, and
15 cemetery or burial locations were monitored to gather
data about the characteristics of each site, processes
adversely affecting the site, and changes at the site. Of
the findings recorded at these monitored places, most

were related to natural causes.

Locke Island contains some of the best preserved evidence
of prehistoric village sites existing in the Columbia Basin.
It is included within the Locke Island National Register
Archaeological District. It has sustained loss due to erosion
along its eastern shoreline that has affected archaeological
materials. Surveys in 2003 recorded erosional losses of up
to 3.3 feet, as measured perpendicularly from the Columbia

River.

Monitoring of historic buildings during 2003 focused on
Bruggemann’s Warehouse, the only pre-1943 cobblestone
structure remaining on the Hanford Site; the First Bank
of White Bluffs building; Coyote Rapids Pumping Plant;
Hanford town site electrical substation; and the Hanford
town site high school. The buildings were photographed

and locations of structural deterioration were identified.

Places with cemeteries or known human remains include
locations that are sacred to the Wanapum, Yakama Nation,
Confederated Tribes of the Umatilla Indian Reservation,
and the Nez Perce Tribe.

remains were found to be stable during 2003. No violations

Opverall, places with human

were noted.

Native American and public involvement are important
components of cultural resource management. During

2003, four tribal meetings on cultural resources provided



a venue for exchange of information between DOE, tribal
staff members, and site contractors about projects and work
on the Hanford Site. Similarly, a public issues exchange
meeting was held during 2003 to hear comments and
recommendations of the interested public concerning

the management of cultural and historic resources at

Hanford.

Since 2000, the public and Tribes provided comments on
drafts of the Hanford Cultural Resources Management Plan.
The management plan was submitted to DOE for approval
in December 2002, and was approved and published in
February 2003.

In addition, interviews are occasionally conducted with
early residents of areas now part of the Hanford Site as well
as Native Americans, former Hanford Site workers, and
current site employees to document the historical perspec-
tive of those present during past Hanford operations. In
2003, past interviews were inventoried and summarized in
the Hanford Cultural Resources Laboratory Oral History and
Ethnography Task Annual Report.

Biological Control Program

The Biological Control Program was established in 1998
to prevent, limit, clean up, or remediate the impact of
contaminated or undesirable plants or animals to the
environment or to human health and safety. The program
integrates (1) expanded radiological surveillance, (2) con-
trol of plants and animals, (3) cleanup of legacy and new
contamination, and (4) restoration of sites affected by

radioactive contamination spread by plants and animals.

During 2003, there were no incidents of offsite contami-
nation from plants or animals, and all reported cases of
new contamination on the site were cleaned up or sched-
uled for cleanup. Onsite, 32 incidents of contaminated
vegetation occurred. This is a decrease of 52% compared
to the peak year of 1999 (84), but a two-fold increase over
2002 (16).

There were approximately 17,000 animal control responses
in 2003, and approximately 750 trap/bait stations were used
to control populations of rodents in and near facilities and
offices. Increased vegetation control continued to provide
fewer locations for animals to hide and live in critical

areas. There were 26 contaminated animals discovered
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during 2003. This is approximately 57% less than the peak
number of 46 in 1999, but is a 2.6-fold increase over the
total for 2002 (10).

Flying insects on the Hanford Site were routinely moni-
tored for radiological contaminants. Nineteen of the con-
taminated animal samples collected in 2003 were related
to flying insects (wasps) in the area of the H Reactor

decommissioning effort.

Ten plant species categorized as noxious by the U.S. and
Washington State Departments of Agriculture, and found
to be replacing native species on the Hanford Site, are
on a high priority list for control at the Hanford Site.
These species are yellow star thistle (Centaurea solstitialis),
rush skeletonweed (Chondrilla juncea), medusahead
(Taeniatherum asperum), babysbreath (Gypsophila
paniculata), dalmatian toadflax (Linaria genistifolia ssp.
Dalmatica), spotted knapweed (Centaurea maculosa),
diffuse knapweed (Centaurea diffusa), Russian knapweed
(Acroptilon repens), saltcedar (Tamarix spp.), and purple
loosestrife (Lythrum salicaria). Because these species can
adversely affect the natural habitat, they are specifically
targeted for control by chemical, physical, or cultural

(i.e., introducing natural insect predators) means.

Community-Operated Environmental
Surveillance Program

This program was initiated in 1990 to increase the
public’s involvement in and awareness of Hanford’s
environmental surveillance program. During 2003, four
radiological air sampling stations were operated at schools
near the Hanford Site. Area teachers at Basin City,
Richland, and Toppenish, Washington, and at Edwin
Markham Elementary School in Franklin County manage

the stations.
Quality Assurance

Comprehensive quality assurance programs, which include
various quality control practices and methods to verify
data, are maintained by monitoring and surveillance proj-
ects to assure data quality. The programs are implemented
through quality assurance plans designed to meet
requirements of the American National Standards

Institute/American Society of Mechanical Engineers and



DOE Orders. Quality assurance plans are maintained for
all activities, and auditors verify conformance. Quality
control methods used in 2003 included replicate sampling
and analysis, analysis of field blanks and blind reference
standards, participation in interlaboratory crosscheck
studies, and splitting samples with other laboratories.

In 2003, sample collection and laboratory analyses were

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

areas, and needed improvement in others.
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1.0 Introduction

R. W. Hanf

This report, published annually since 1958, includes infor-
mation and summary analytical data that (1) provide an
overview of activities at the Hanford Site during calendar
year 2003; (2) demonstrate the site’s compliance with
applicable federal, state, and local environmental laws
and regulations, executive orders, and U.S. Department
of Energy (DOE) policies and directives; (3) characterize
Hanford Site environmental management performance;

and (4) highlight significant environmental programs.

Specifically, this report provides a short introduction to the
Hanford Site, discusses the site mission, and briefly high-
lights the site’s various environmental-related programs.
Included are sections discussing compliance issues, site
operations, environmental occurrences, and waste manage-
ment and chemical inventories. Also included are descrip-
tions of work conducted for the following programs and

projects:

e Effluent and Near-Facility Environmental Monitoring
Programs.

o Surface Environmental Surveillance Project.

¢ Groundwater Performance Assessment Project.

¢ Vadose Zone Monitoring Programs.

e Meteorological and Climatological Services Project.

® Ecosystem Monitoring and Ecological Compliance
Project.

e Hanford Cultural Resources Laboratory.

e 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 contained in the Hanford Site
Environmental Monitoring Plan (DOE/RL-91-50).

The appendices of this report contain additional informa-

tion that is presented to assist the reader in understanding

1.1

this report and provide additional details about environ-
mental monitoring. Appendix A contains helpful infor-
mation about units of measure, scientific notation, unit
conversions, and interpreting graphs. Appendix B is a
glossary of terms used in this report. Appendix C contains
specific monitoring results for calendar year 2003 to supple-
ment the summary information provided in this report.
Appendix D contains information about a variety of
government standards and permits that are pertinent to
Hanford Site operations. Appendix E contains informa-
tion about radiological dose calculations. Appendix F
contains a list of radionuclides detected and measured by
gamma spectroscopy. Appendix G contains information
about threatened and endangered species, candidate or
sensitive animal species, and plant species of concern

occurring or potentially occurring on the Hanford Site.
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 produc-
tion site in the world. In recent years, efforts have focused
on the development of new waste treatment and disposal
technologies and characterizing and remediating materials

and contamination left from historical operations.

Currently, the Hanford Site’s primary mission is acceler-
ating the completion of waste cleanup. The report Perform-
ance Management Plan for the Accelerated Cleanup of the
Hanford Site (DOE/RL-2002-47) states that the cleanup

mission includes six strategies:

1. Restoring the Columbia River corridor by accelerating
cleanup of 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.



2. Ending the tank waste program by 2033 by accelerating
waste retrieval, increasing the capacity of the Waste
Treatment Plant, and starting the process of closing
waste tanks.

3. Accelerating the cleanup of Hanford’s other urgent
risks.

4. Accelerating treatment and disposal of mixed low-level
waste, and the retrieval of transuranic waste and its
shipment off the site.

5. Accelerating cleanup of excess facilities on the Central
Plateau.

6. Accelerating cleanup and protection of groundwater
beneath the Hanford Site.

The goal of these strategies is to accelerate the completion
of site cleanup, excluding tanks, from 2070 to 2035, and
possibly as soon as 2025, and to do so in a cost-effective
manner that protects public health and safety and the

environment.

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 approximately
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

the following locations:

® 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 approximately 11 square kilometers (4 square
miles).

e 200-West and 200-East Areas — centrally located
on a plateau. These areas are approximately 8 and

facilities that received and dissolved irradiated fuel
and then separated out the plutonium. These facilities
were called “separations plants.” The 200-East and
200-West Areas cover a total of approximately
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 activities 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 approximately 1.5 square
kilometers (0.6 square mile).

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 and
decommissioning during 2004/2005. This nuclear
reactor was designed to test various types of nuclear
fuel. The 400 Area covers approximately 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.

Former 1100 Area — located between the 300 Area
and the city of Richland covering an area of 311 hec-
tares (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.

Richland North Area (off the site) — includes the
Environmental Molecular Sciences Laboratory and
other DOE and contractor facilities, mostly office
buildings, 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
the 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.

11 kilometers (5 and 7 miles), respectively, south
and west of the Columbia River. These areas house
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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 include commercial power production by Energy
Northwest at the Columbia Generating Station (4.4 square
kilometers [1.6 square miles]) and operation of a commer-
cial low-level radioactive waste burial site by US Ecology,
Inc. (0.4 square kilometer [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 Massachusetts Institutes of
Technology and sponsored by the National Science Foun-
dation. R. H. Smith Distributing operates vehicle-fueling
stations in the 200 Areas. Johnson Controls, Inc. operates
42 diesel and natural gas package boilers to produce steam
in the 200 and 300 Areas and has compressors supplying

compressed air to the site.

Near the city of Richland, immediately adjacent to the
southern boundary of the Hanford Site, AREVA (formerly
Framatome ANP) operates a commercial nuclear fuel
fabrication facility and Pacific EcoSolutions (formerly
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 DOE Office of
River Protection jointly manage the Hanford Site through
several contractors and their subcontractors. Each con-
tractor is responsible for safe, environmentally sound, main-
tenance and management of its activities or facilities; for
waste management; and for monitoring any potential
effluent to assure environmental compliance. The Pacific
Northwest Site Office of the DOE Office of Science
oversees Pacific Northwest National Laboratory in support
of the DOE’s Science and Technology programs, goals,
and objectives. Pacific Northwest National Laboratory
is a DOE facility operated by Battelle Memorial Institute

for the DOE’s national security and energy missions. The
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core mission is to deliver environmental science and tech-
nology in the service of the nation and humanity. The
U.S. Fish and Wildlife Service manages portions of the
Hanford Reach National Monument.

The DOE Richland Operations Office. The DOE
Richland Operations Office serves as landlord of the
Hanford Site and manages legacy cleanup, research, and

other programs.

During 2003, 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 in 2003 were CH2M
HILL Hanford, Inc. and Eberline Services Hanford,
Inc. Washington Closure Company, LLC, was awarded
the River Corridor Closure Contract in April 2003.
This team of companies consisting of Washington
Group International, Inc., Fluor Federal Services, and
Earth Tech, LLC, would replace Bechtel Hanford,
Inc. and the personnel from Fluor Hanford, Inc. doing
300 Area decontamination and decommissioning
work. A protest over the contract award was filed by
Bechtel National, Inc. in May 2003 and this halted
the transition of work from Bechtel Hanford, Inc.
and Fluor Hanford, Inc. to the Washington Closure
Company. As of early calendar year 2004, the out-
come of the protest remained uncertain and Bechtel
Hanford, Inc. and Fluor Hanford Inc. were continuing
with the actual cleanup work.

e Fluor Hanford, Inc. is the primary management
contractor for Project Hanford. It manages and inte-
grates work to support cleanup of former DOE nuclear
production facilities at the site. In 2003, 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
Protection Technology Hanford, Lockheed Martin
Information Technology, and Fluor Government
Group.
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e The Hanford Environmental Health Foundation was
the occupational health contractor on the site in 2003.
The foundation provided occupational medicine and
nursing, medical surveillance, ergonomics assessment,
exercise physiology, case management, psychology
and counseling, fitness for duty evaluations, health
education, infection control, immediate health care,
industrial hygiene, and health, safety, and risk assess-
ment. In June 2004, AdvanceMed of Reston, Virginia,
took over occupational medical services at the Hanford
Site, replacing the Hanford Environmental Health
Foundation, which had provided these services at the
site for 38 years.

e S.M. Stoller Corporation monitors and characterizes
radioactive contamination in the vadose zone for both
the DOE Richland Operations Office and DOE Office
of River Protection. The primary goal of activities
performed for the DOE Richland Operations Office is
characterization of liquid waste disposal sites and solid
waste burial grounds on the Central Plateau. For the
DOE Office of River Protection, the effort involves
vadose zone monitoring around the single-shell tanks
to detect continuing migration of contamination result-

ing from tank leaks or other contamination sources.

The DOE Office of River Protection. The DOE Office
of River Protection was established by Congress in 1998
as a field office to manage Hanford tank waste retrieval,

treatment, and disposal.

The principal contractors for the DOE Office of River
Protection in 2003 and their respective responsibilities
included the following:

¢ Bechtel National, Inc. — Bechtel National, Inc.’s
contract mission is to design and build 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.

¢ Washington Group International — A subcontractor
to Bechtel National, Inc., Washington Group Inter-
national is a participant in the mission to design and
construct the Waste Treatment (vitrification) Plant.

e CH2M HILL Hanford Group, Inc. — This contractor
has the responsibility to retrieve and store for treatment
about 201 million liters (53 million gallons) of
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radioactive and chemically hazardous waste stored in
177 underground tanks at Hanford. The company’s role
also includes storing the treated waste until permanent
disposal facilities are available. The contract for CH2ZM
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.

Hanford Reach National Monument. During 2003,
the DOE, U.S. Fish and Wildlife Service, and Washington
Department of Fish and Wildlife managed the Hanford
Reach National Monument. The U.S. Fish and Wildlife
Service administered three major management units
of the monument totaling about 668 square kilometers
(258 square miles). These included (1) the Fitzner/
Eberhardt Arid Lands Ecology Reserve Unit, a 312-square-
kilometer (120-square-mile) tract of land with no public
access in the southwestern portion of the Hanford Site;
(2) the Saddle Mountain Unit, a 130-square-kilometer
(50-square-mile) tract of land with no public access 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 1.0.2).

The portion of the monument administered by the DOE
included the McGee Ranch/Riverlands Unit (north and
west of State Highway 24 and south of the Columbia
River), the Columbia River Islands Unit in Benton County,
the Columbia River corridor (one-quarter mile [0.4 kilo-
meter] inland from the Hanford Reach shoreline) on the
Hanford (Benton County) side of the river, and the Hanford
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 were managed by Washington
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 ecosystem that has

been relatively untouched for nearly 60 years.
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2.0 Environmental

Regulatory Compliance

J. P. Duncan

This chapter describes how the U.S. Department of
Energy (DOE) and its contractors achieve and maintain
environmental and regulatory compliance. Sections
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
operations issues and actions arising from compliance
efforts, (4) an annual summary of environmentally signifi-
cant occurrences, and (5) waste management and chem-
ical inventory information. It is the policy of the DOE
that all activities are carried out in compliance with

applicable federal, state, and local environmental laws and

2.1

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. 1989) 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 compli-

ance is achieved and maintained at the Hanford Site.



2.1 Agency and
Public Involvement

J. P. Duncan

A number of federal, state, and local governmental
agencies; tribal governments; advisory boards; activist
groups; and individuals exercise various roles with respect
to the DOE’s mission of waste management, environmental
restoration, and protection of public health and safety at
the Hanford Site. For example, federal and state agencies
exercise a mandated regulatory role over contaminant
releases and concentrations of contaminants in various
media; several tribes assure, through a government-to-
government relationship with the DOE, that treaty rights
and other values important to Native Americans are taken
into account. The roles of some of the regulatory agencies,
organizations, and the public are addressed in the following

sections.

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.

The EPA is the primary federal regulatory agency that
develops, promulgates, and enforces environmental regu-
lations and standards as directed in statutes enacted by
Congress. In some instances, the 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 the EPA’s requirements. For
instance, the EPA has delegated the authority for enforce-
ment of certain air pollution control and hazardous waste

management regulations to Washington State Department

2.3

of Ecology. In other activities, the state program is
assigned direct environmental oversight of the DOE, as
provided by federal law. For example, Washington State
Department of Health has direct authority under the
Washington State Clean Air Act to enforce its standards
and requirements under a state-wide program to regulate
radionuclide air emissions at the Hanford Site. In
accordance with Title 40, Code of Federal Regulations,
Part 61 (40 CFR 61), Subpart H, the DOE is required to
submit an annual report on radionuclide emissions at the
Hanford Site. Where federal regulatory authority is not
delegated or only partially authorized to the state, the
EPA Region 10 is responsible for reviewing and enforcing
compliance with EPA regulations as they pertain to the
Hanford Site. The EPA periodically reviews state envi-
ronmental programs and may directly enforce federal

environmental regulations.

Although Oregon does not have regulatory authority at
the Hanford Site, the DOE recognizes its interest in Han-
ford Site cleanup because of the site’s location along the
Columbia River, upriver from where the river serves as a
border between Washington and Oregon. Oregon has seats
on the Hanford Advisory Board and participates in the
State and Tribal Government Working Group for the Han-
ford Site, which reviews the site’s cleanup plans, and partic-
ipates in the Hanford Natural Resource Trustee Council.

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. 1989) 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
Amendments and Reauthorization Act remedial action pro-
visions, and with the Resource Conservation and Recovery
Act (RCRA) treatment, storage, and disposal unit regu-
lations and corrective action provisions. The Tri-Party
Agreement (1) defines RCRA and CERCLA cleanup
commitments, (2) establishes responsibilities, (3) provides
a basis for budgeting, and (4) reflects a concerted goal
to achieve regulatory compliance and remediation with
enforceable milestones. A companion document to the
Tri-Party Agreement is the Hanford Site Tri-Party Agree-
ment Public Involvement Community Relations Plan
(Tri-Party Agreement 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 to meet the changing
conditions and needs of site cleanup. All significant
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 DOE’s Public
Reading Room located in the Consolidated Information
Center in 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 the 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
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2.1.3 The Role of Indian
Tribes

K. V. Clarke

The Hanford Site is located on land ceded to the United
States government by the Yakama Nation and the
Confederated Tribes of the Umatilla Indian Reservation
in the Treaties of 1855. These tribes, as well as the Nez
Perce Tribe, have treaty fishing rights on portions of the
Columbia River. These tribes reserved the right to fish at
all usual and accustomed places and the privilege to
hunt, gather roots and berries, and pasture horses and
cattle on open and unclaimed land. The Wanapum are
not a federally recognized tribe; however, they have his-
toric 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 themselves that the Hanford environment is clean

and healthy.

American Indian Tribal Governments have a special and
unique legal and political relationship with the govern-
ment of the United States defined by history, treaties,
statutes, court decisions, and the U.S. Constitution. In
recognition of this relationship, the DOE and each tribe
interact and consult directly. Tribal government repre-
sentatives from the Yakama Nation, Confederated Tribes
of the Umatilla Indian Reservation, 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 Cultural
Resources Program, and provide review and comments on
draft documents. Both the Wanapum and the Confeder-
ated Tribes of the Colville Reservation also are provided
an opportunity to comment on documents and participate

in cultural resource management activities.



The DOE American Indian and Alaska Native Tribal
Government Policy (revised in November 2000) guides
the 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 prop-
erty to which that tribe attaches religious or cultural
importance which might be affected by a DOE action.” In
addition to the DOE American Indian and Alaska Native
Tribal Government 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 Repatri-
ation 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. The DOE provides
financial assistance 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 of

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 the DOE,
Other designated federal

trustees for Hanford natural resources include the

including the Hanford Site.

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

2.5

Agency and Public Involvement

CERCLA further states that chairmen
(or heads of governing bodies) of Indian tribes have essen-

responsibilities.

tially the same trusteeship over natural resources belong-
ing to or held in trust for the tribe as state trustees. In that
regard, Indian tribes and state organizations have been
designated as natural resource trustees for certain natural
resources at or near the Hanford Site. Indian tribes include
the Yakama Nation, Confederated Tribes of the Umatilla
Indian Reservation, and Nez Perce Tribe. State organiza-
tions include the Washington State Department of
Ecology, Washington Department of Fish and Wildlife,
and Oregon Department of Energy.

The DOE cooperates and coordinates with trustees and
has coordinated assessments, investigations, and planning;
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

and devised and implemented restoration plans.

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 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 2003 to discuss cleanup issues concern-
ing the Central Plateau and Columbia River Corridor.
In addition to cooperation and information sharing, the
council is preparing a project management plan to guide
coordination of response work between the DOE and
other natural resource trustees. Information about the
council, including its history and projects, can be found at
http://www.hanford.gov/boards/nrtc.

2.1.5 Public Participation
Y. T. Sherman
Individuals may influence Hanford Site cleanup decisions

The public is

provided opportunities to contribute their input and

through public participation activities.

influence 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 (the DOE Richland Operations Office
and the DOE Office of River Protection) coordinate the

planning 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-
The Washington State Department of Ecology,
DOE, and EPA developed and revised the plan with
input from the public. The plan was approved in 1990

sions.

and 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 news media.

To inform the public of upcoming opportunities for
public participation, The Hanford Update, a synopsis of
all ongoing and upcoming Tri-Party Agreement public
involvement activities, is published approximately
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 Information Repository

are available at http://www2.hanford.gov/arpir.

The public can obtain information about cleanup activi-
ties from the Washington State Department of Ecology
Hanford Cleanup Line at 1-800-321-2008. The public
can request information about public participation

activities and receive a response by contacting the Office

of Communications (DOE Richland Operations Office) at
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(509) 376-7501. Also, a calendar of public involvement
opportunities can be found at http://www.hanford.gov/
calendar/.

2.1.6 Hanford Advisory
Board

Y. T. Sherman

The Hanford Advisory Board was chartered during Janu-
ary 1994 under the Federal Advisory Committee Act to
advise the 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 created by the DOE at weapons produc-
tion cleanup sites across the nation. The board consists of
31 members who represent a broad cross section of inter-
ests, including environmental, local governments, public
health, business, tribal governments, and the public. Each
board member has at least one alternate. Todd Martin,
Citizens for a Clean Eastern Washington, is the current
chairperson. The board has five committees: two tech-
nical committees (River and Plateau Committee and
Tank Waste Committee) and three cross-site com-
mittees (Budgets and Contracts, Health Safety and
Environmental Protection, and Public Involvement and

Communications).

The board held six 2-day meetings during 2003. Members
are engaged in discussions with representatives from the
Tri-Party Agreement agencies on major cleanup issues;
plans to treat tank waste and the role of supplemental
technologies; storage, treatment and/or disposal of waste;
and budget priorities. The board issued 12 pieces of con-
sensus advice, 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. 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.



2.2 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 regu-
lations. Permits required under specific environmental

protection regulations are also 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. 1989) commits
the DOE to achieve compliance with the remedial action
provisions of CERCLA and with the treatment, storage,
and disposal unit regulations and corrective action pro-
visions of RCRA, including the state’s implementing regu-
lations. From 1989 through 2003, a total of 809 milestones
have been completed and 282 target dates have been met.
During 2003, there were 36 specific cleanup milestones
scheduled for completion: 35 were completed on or before

their required due dates and 1 was completed beyond its

established due date.

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 regulations
and corrective action provisions. The Tri-Party Agreement
contains a schedule, using numerous enforceable major
and interim milestones, which reflects a concerted goal of

achieving full regulatory compliance and remediation.

2.7

The following list contains the 2003 milestones com-

pleted under the terms of the Tri-Party Agreement:

e M-015-38A — Submit 200-CW-1 Gable Mountain
Pond/B Pond and Ditch Cooling Water Group
Feasibility Study and Proposed Plan/Proposed RCRA
Permit Modification.

e M-015-39A - Complete chemical sewer group field
work through sample collection and analysis.

¢ M-015-40B — Submit Draft A 200-CW-5 U Pond/
Z-Ditches Cooling Water Group Remedial Investiga-
tion Report including the past-practice waste site in
the 200-CS-2 S-Ponds/Ditches Cooling Water Group,
200-CW-4 T-Ponds/Ditches Cooling Water Group,
and 200-SC-1 Steam Condensate Group.

® M-015-47 —Submita proposed plan to the EPA and/or
Washington State Department of Ecology to conduct
remedial action(s) for source control at a high-risk
waste site(s) which includes an engineering evaluation

of an engineered surface barrier.

e M-016-27C — Complete 100-HR-3 Phase III, in situ
redox manipulation barrier emplacement, planning,

well installation, and barrier emplacement.

e M-016-28A — Connect well 199-K-126 to the
100-KR-4 pump-and-treat extraction system.

e M-020-29B — Submit sodium storage facility and
sodium reaction facility closure plan or request for
procedural closure to the Washington State Depart-
ment of Ecology as defined in Agreement Section 6.3.3.

e M-020-56 — Submit Canister Storage Facility Part B
dangerous waste permit application to the Washington
State Department of Ecology.



M-020-57 — Submit immobilized low-activity tank
waste disposal facility certified Part B permit applica-
tion to the Washington State Department of Ecology.

M-023-25C — Complete the installation of liquid
observation wells and begin weekly liquid observation

monitoring for four single-shell tanks.

M-023-25D — Complete the installation of liquid
observation wells and begin weekly liquid observation
monitoring for four additional single-shell tanks.

M-023-26 — Submit to the Washington State Depart-
ment of Ecology, as a primary document, a schedule to
perform liquid-level assessments for single-shell tanks
241-AX-151-CT, 241-BY-ITS2 tank 2, 241-AX-IX,
241-BY-ITSHI.

M-024-57 — The DOE shall install a minimum of
15 groundwater monitoring wells by December 31,

2003.

M-026-01M — Submit an annual Hanford land dis-
posal restrictions report in accordance with Agree-

ment requirements to cover the period from January 1,

2002 through December 31, 2002.

M-043-16 — Start construction for upgrades in the
fifth tank farm.

M-045-02L — Submit annual updates to single-shell
tanks retrieval sequence document.

M-045-03D — Complete S-112 saltcake waste
retrieval technology demonstration design (to include
all physical systems including design and operating
strategies necessary for leak detection monitoring and
mitigation). The design will be considered complete
when 90% of the design has been approved for

fabrication and/or construction.

M-045-05B — Complete S-102 initial retrieval project
design (to include all physical systems including design
and operating strategies necessary for leak detection
monitoring and mitigation). The design will be con-
sidered complete when 90% of the design has been

approved for fabrication and/or construction.

M.-045-05D — Establish completion date for the

second (single-shell) tank initial waste retrieval.
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M-045-11 — Complete 244-AR vault interim
stabilization.

M-046-00] — Complete the double-shell tank space
evaluation. A tank volume projection report shall be
submitted on an annual basis to the Washington State
Department of Ecology and EPA.

M-046-011 — Concurrence of additional tank acquisi-
tion and establish new milestones, if required.

M-048-02F — Submit to Washington State Depart-
ment of Ecology a report assessing technology to
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.-048-02G — Submit to Washington State Depart-
ment of Ecology a report assessing technology to
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-048-11 — Submit a written report to Washington
State Department of Ecology documenting results of
ultrasonic testing of the primary tank walls in four

double-shell tanks not previously examined.

M-062-01F — Submit an Office of River Protection
Project Compliance Report.

M-062-01G — Submit an Office of River Protection
Project Compliance Report.

M-062-07A — Initial erection of Low-Activity Waste
Vitrification Facility elevation -21 feet structural steel

columns, beams and Q Deck at elevation +3.

M.-081-12 — Initiate Fast Flux Test Facility sodium
drain. This milestone will be complete when the drain
of the first secondary loop is begun. Completion will
be achieved when all the preparatory actions (i.e.,
procedures written and approved, plant configuration
line-up, operator training, facility startup review)
have been completed and sodium is being transferred

to tank T-44.



e M-083-20 — Submit facility transition end-point cri-
teria document as a primary document to Washington

State Department of Ecology pursuant to Agreement
Action Plan Section 8.5.3.

e M-083-30 — Submit to Washington State Depart-
ment of Ecology a closure plan as a primary document
for the 241-Z waste treatment facility and glovebox
HA-20MB.

e M-091-03A — Submit revision of the Hanford Site
transuranic mixed waste and mixed low-level waste
project management plan to Washington State
Department of Ecology.

e M-091-40 (Partial) — The DOE shall first initiate
retrieval at its burial ground 218-W-4C no later that
November 15, 2003.

e M-091-40 (Partial) — In regard to the carbon tetra-
chloride vapor plume in the vadose zone in the vicin-
ity of trench 4 in burial ground 218-W-4C, the DOE
shall start vapor extraction by November 15, 2003 to
reduce carbon tetrachloride vapors.

* M-093-16 — Complete the DR Reactor interim safe
storage.

Milestone completed after its established due date in 2003
under the terms of the Tri-Party Agreement:

e M-034-28 — Complete removal of spent nuclear fuel
equivalent to 1,619 metric tons (1,785 tons) heavy
metal from the KW Basin (completed on January 13,
2004, 13 days after its due date of December 31,
2003).

2.2.1.2 Approved Modifications to
the Tri-Party Agreement

During 2003, 25 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/.
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2.2.2 Environmental
Management Systems

H. T. Tilden Il, G. D. Cummins, and D. M. Yasek

Contractors at the Hanford Site have established inte-
grated environment, safety, and health management
systems. These systems, contractually mandated by DOE
Order 450.1, are intended to protect the worker, public,
and environment by integrating environment, safety, and
health into the way work is planned and performed. The
international voluntary consensus standard ISO 14001,
Environmental Management Systems — Specifications with
Guidance 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.

The DOE has verified the following Hanford Site con-
tractors as having adequately implemented an integrated
environmental, safety, and health system: Bechtel Han-
ford, Inc. (May 2000), CH2M HILL Hanford Group, Inc.
(May 2000), Fluor Hanford, Inc. (August 2000), and Pacific
Northwest National Laboratory (1998). Efforts continued
in 2003 to implement and improve these environmental,
safety, and health programs. 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/is014001/registration.htm. Bechtel Hanford, Inc.
is pursuing ISO 14001 registration through either self-
certification to the standard or certification by third-party
registrars. Since 2002, Bechtel Hanford, Inc. has main-
tained performance measures and indicators to monitor

the health function of their Integrated Safety Management
System (BHI-01550).

2.2.3 Chemical
Management Systems

M. T. Jansky

The DOE, through its contractors, uses a variety of

approaches for chemical management in processes and



Change
Request

L-03-01
M-013-03-01
M-16-03-01

M-16-03-02
M-23-02-02

M-26-02-01

M-45-02-03

M-45-02-06

M-45-03-01

M-45-03-02

M-45-03-04

M-45-03-05
M-46-03-01

M-46-03-02

M-47-03-01

M-62-03-02

M-81-02-01

M-90-03-02

M-91-02-02
M-91-03-02
M-91-03-04
M-92-02-01

Table 2.2.1. Hanford Site Tri-Party Agreement Change Requests Approved During 2003

Date
Approved

04-07-03
10-23-03
03-27-03

09-05-03
06-30-03

04-02-03

04-22-03

01-30-03

09-18-03

03-27-03

06-30-03

10-27-03
02-26-03

11-18-03

12-24-03

12-24-03

05-21-03

12-23-03

01-02-03
08-11-03
08-27-03
07-21-03

Title
Update EPA Executive Manager/Interagency Management Integration Team member title
Modify completion date for Tri-Party Agreement major milestone M-013-00N

Complete remediation of the waste sites in the 300-FF-1 Operable Unit to include excavation, verifi-
cation, and re-grading, including the 618-4 burial ground in accordance with an approved remedial
design report/remedial action work plan

Modification of Tri-Party Agreement interim milestone M-016-63

Modification of Tri-Party Agreement and milestone M-23 to reflect the agreements reached in dispute
resolution to proposed Washington State Department of Ecology Change Request Package M-23-02-02

Modification of the reporting frequency for the tritium treatment technology report prepared under
Tri-Party Agreement interim milestone M-026-05

Modification of Tri-Party Agreement requirements regarding retrieval and closure of Hanford Site single-
shell tanks. Establishment of single-shell tanks retrieval and closure demonstration projects, associated
regulatory (hazardous waste facility closure and post-closure plan and the Hanford Facility RCRA Permit
(Permit No. WA7890008967) [site-wide permit]) process documentation requirements, and related
double-shell tank space optimization activities.

Modification of Tri-Party Agreement milestones M-045-05D and M-45-05F in order to allow necessary
time to finalize the M-45-02-03 change request which when finalized completes the requirements of
milestones M-045-05D and M-045-05F

Modification of Tri-Party Agreement interim milestone M-45-00 series and target due dates pertaining to
retrieval and closure activities of Hanford Site single-shell tanks S-112 and S-102

Modification of Tri-Party Agreement milestones M-045-05D and M-45-05F in order to allow necessary
time to finalize the M-45-02-03 change request which when finalized completes the requirements of

milestones M-045-05D and M-045-05F

Modification of Tri-Party Agreement requirements regarding leak detection monitoring and mitigation
demonstrations, specifically deleting leak detection monitoring and mitigation demonstrations in single-
shell tanks S-112 and S-102 and replacing the leak detection monitoring and mitigation demonstration
requirements to at least one of the S-105, S-106, and S-103 single-shell tank retrieval and closures
Re-align completion dates for Tri-Party Agreement milestones M-45-55, M-45-58, and M-45-60

Modification of Tri-Party Agreement milestone M-46-011 in order to allow coordinated review of the
need for additional tank storage space, including review of the DOE’s single-shell tank retrieval sequence
and double-shell tank space evaluation (RPP-8554, Rev. 1)

Modification of Tri-Party Agreement milestone M-46-01] to allow the completion of the M-45-00C mile-
stone negotiations and continued review of the DOE's single-shell tank retrieval sequence and double-
shell tank space evaluation (RPP-8554, Rev. 2)

Modification of Tri-Party Agreement requirements M-47-00, M-47-01, M-47-02, M-47-03, M-47-03A,
M-47-04, and M-47-06 to accelerate joint agency decisions and establish the schedule regarding comple-
tion of tank waste treatment options

Modification of Tri-Party Agreement requirements M-62-00A, M-62-03, M-62-07B, M-62-08, M-62-09,
M-62-10, M-62-11, and M-62-12 to accelerate joint agency decisions and schedule the establishment of
requirements regarding the completion of tank waste treatment

Re-establish milestones and target dates for the shutdown (transition, pursuant to Tri-Party Agreement
Section 8) of the Fast Flux Test Facility (milestones M-81-00 series and M-20-29A)

Modification of Tri-Party Agreement requirements M-90-10 and M-90-11 to accelerate joint agency
decisions and establish the schedule regarding the completion of tank waste treatment options

Extend due date of milestone M-091-12A
Deletion of milestones M-91-06-T01 and M-91-14-T01
Milestone M-91-03 Project Management Plan initial revision due date modification

Re-establish Tri-Party Agreement interim milestones M-92-09 and M-92-10 associated with the manage-
ment and disposition of DOE Hanford Site radioactive sodium as product.
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Table 2.2.1. (contd)

Change Date

Request Approved
M-92-03-02 04-01-03
M-94-03-01 09-05-03
P-10-02-01 03-25-03
EPA = U.S. Environmental Protection Agency.
RCRA = Resource Conservation and Recovery Act.
Tri-Party Agreement =

Modify the Tri-Party Agreement interim milestone M-92-05, Inclusion of Hanford Site Cesium and
Strontium Treatment and/or Repackaging Parameters in DOE Tank Waste Remediation System Phase 11
Request for Proposals (Treatment and/or Repackaging of all remaining Cesium and Strontium)

Modification of Tri-Party Agreement interim milestone M-094-01

Updates to Tri-Party Agreement Action Plan Sections 4.0, 10.0, 14.0, and Appendix E

Hanford Federal Facility Agreement and Consent Order (Ecology et al. 1989).

Title

facilities at the Hanford Site. 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 disposition of chemicals including hazardous
chemicals as defined in the Occupational Safety and
Health Administration’s Hazard Communication Stan-
dard (29 CFR 1910, Subpart Z, Appendices A and B).
The chemical management 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.

2.2.4 Comprehensive
Environmental Response,
Compensation, and
Liability Act

B. L. Vedder

During 1980, CERCLA was enacted to address response,
compensation, and liability for past releases or potential
releases of hazardous substances, pollutants, and contam-
inants to the environment. During 1986, CERCLA was
extensively amended by the Superfund Amendments and
Reauthorization Act, which made federal facilities subject to
the provisions of CERCLA. The EPA is the lead regulatory
agency responsible for oversight of the DOE’s implemen-
tation of CERCLA. There is significant overlap between
the state RCRA corrective action program (Section 2.2.6)
and the CERCLA program. Many waste management

2.11

units are subject to remediation under both programs.
The CERCLA program is implemented via 40 CFR 300,
“National Oil and Hazardous Substances Pollution Con-
tingency Plan,” which establishes procedures for charac-
terization, evaluation, and remediation. The Tri-Party
Agreement addresses CERCLA implementation at the
Hanford Site and is generally consistent with the national
contingency plan process. There are several remediation
activities under way at the Hanford Site that are accom-
plished using the CERCLA process (e.g., remedial investi-
gation in the 200 Areas, cleanup in the 100 and 300 Areas).
Specific project activities and accomplishments are

described in Sections 2.3.4 and 2.3.12.

2.2.5 Emergency Planning
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
threshold planning quantities must identify themselves to
the state emergency response commission and local

emergency planning committee and periodically provide



information to support the emergency planning process.
Facilities must also notify the state emergency response
commission and 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 2003 Hanford Site Tier Two Emergency
and Hazardous Chemical Inventory (DOE/RL-2004-19)
contains information about hazardous chemicals stored at
the facility in amounts exceeding minimum threshold
levels. The 2003 Hanford Site Toxic Chemical Release Inven-
tory (DOE/RL-2004-20) contains information about total
annual releases of certain toxic chemicals and associated

waste management activities.

For 2003, the Hanford Site issued the reports and notifica-
tions required by the Emergency Planning and Commun-
ity Right-To-Know Act. The 2003 Hanford Site Tier Two
Emergency and Hazardous Chemical Inventory (DOE/RL-
2004-19) was provided to Washington 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 2003 Hanford Site Toxic Chem-
ical Release Inventory report (DOE/RL-2004-20), which
included releases and waste management activities involv-
ing lead and ethylene glycol, was provided to the EPA and
Washington State Department of Ecology. Table 2.2.2

provides an overview of 2003 reporting under the Emer-

gency Planning and Community Right-To-Know Act.

Types, quantities, and locations of hazardous chemicals
are tracked through prime contractor-specific chemical
management system requirements (Section 2.2.3).
Table 2.2.3 summarizes the information reported, listing

the 10 hazardous chemicals stored in greatest quantity on
the Hanford Site in 2003.

2.2.6 Resource Conservation
and Recovery Act

M. J. Hartman

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, storage, and disposal. Washington State Depart-
ment of Ecology has the authority to enforce RCRA
requirements in the state under WAC 173-303. At Han-
ford, RCRA applies to approximately 70 hazardous 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 2003

Sections of the Act

302-303: Planning notification

313: Toxic chemical release inventory reporting

(a)

exceeded or no releases occurred.

(b)

304: Extremely hazardous substances release notification

311-312: Material safety data sheet/chemical inventory

“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

These notifications apply to the Hanford Site but were completed prior to 2003.

Yes® No®@ Not Required®
X®
X
X
X
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Table 2.2.3. Average Quantity of Ten
Hazardous Chemicals® Stored on

the Hanford Site, 2003
Average
Hazardous Chemical Quantity, kg (Ib)
Mineral oil 1,700,000 (3,800,000
Sodium 1,000,000 (2,300,000

Portland cement

360,000 (794,000

Diesel fuel (Grades 1 and 2) 360,000 (794,000
Ethylene glycol 210,000 (460,000
Fly ash (class F) 180,000 (400,000
Propane 130,000 (280,000
Argon (compressed) 97,000 (210,000

75,000 (170,000
34,000 (76,000

Nitrogen (compressed)

)
)
)
)
)
)
)
)
)
)

Sulfuric acid

(a) Includes chemicals defined as hazardous under the
Occupational Safety and Health Act Hazard Communi-
cation Standard [29 CFR 1910.1200(c)].

2.2.6.1 Hanford Facility RCRA Permit

S. A. Thompson

The Hanford Facility RCRA Permit (Permit No.
WA7890008967) was issued by the Washington State
Department of Ecology during September 1994 (Ecology
1994). The permit is the foundation for RCRA permit-
ting on the Hanford Site in accordance with provisions of
the Tri-Party Agreement (Ecology et al. 1989). The Han-
ford Facility RCRA Permit is issued to seven permittees:
the DOE Richland Operations Office and DOE Office of
River Protection as the owners/operators and to five of
their contractors as co-operators. The permit expires
September 27, 2004, requiring the permittees to re-apply
by March 31, 2004, 180 days before the permit expires, as
required by WAC 173-303. This application was submitted.

2.2.6.2 RCRA/Dangerous Waste
Permit Applications and Closure
Plans

S. A. Thompson
For purposes of RCRA and Washington State dangerous

waste regulations (WAC 173-303), the Hanford Site is con-
sidered a single facility that encompasses approximately

Compliance Status

70 treatment, storage, and disposal units. The Tri-Party
Agreement 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 applications and closure plans to Washington State
Department of Ecology.

During 2003, seventeen Part A, Form 3, revisions were
certified and submitted to Washington State Department
of Ecology. These include: single-shell tank system, 242-A
evaporator, 222-S Laboratory Complex, Waste Receiving
and Processing Facility, Central Waste Complex, Immo-
bilized High-Level Waste Interim Storage Unit, Integrated
Disposal Facility, 1324-N Surface Impoundment, 1301-N
Liquid Waste Disposal Facility, 1325-N Liquid Waste
Disposal Facility, 1324-NA Percolation Pond, 200 Area
Effluent Treatment Facility (Rev 3A and B), Plutonium-
Uranium Extraction (PUREX) Plant Storage Tunnels,
and Liquid Effluent Retention Facility (Rev 6A and B)
(DOE/RL-88-21). Three Part B permit applications were
submitted to Washington State Department of Ecology for
the Hanford Facility Dangerous Waste Permit Applica-
tion, Double-Shell Tank System (DOE/RL-90-39), Han-
ford Facility Dangerous Waste Permit Application,
Immobilized High-Level Waste Interim Storage Unit
(DOE/RL-2002-26), and Hanford Facility Dangerous
Waste Permit Application, Integrated Disposal Facility
(DOE/RL-2003-12).

2.2.6.3 RCRA Groundwater
Monitoring

M. J. Hartman

RCRA groundwater monitoring is part of the Hanford
Site Groundwater Performance Assessment Project
(Chapter 6). Table 2.2.4 lists the 24 units (or waste man-
agement areas) on the Hanford Site that require ground-
water monitoring and notes their monitoring status.
An additional planned facility, the Integrated Disposal
Facility, will require groundwater monitoring in the future.
Groundwater samples were analyzed for a variety of dan-
gerous waste constituents and site-specific constituents as
required under RCRA. A summary of groundwater moni-
toring activities for these sites during 2003 is provided in
Chapter 6 and is available in the annual groundwater
monitoring report (PNNL-14548).



Table 2.2.4. Regulated Facilities and Waste Management Areas on the Hanford Site

Requiring Groundwater Monitoring in 2003

Facility or Waste Management Area
RCRA Sites

1301-N Liquid Waste Disposal Facility
1324-N/NA facilities

1325-N Liquid Waste Disposal Facility
183-H solar evaporation basins
216-A-29 ditch

216-B-3 pond

216-B-63 trench

216-S-10 pond and ditch

216-U-12 crib

316-5 process trenches

Integrated Disposal Facility

Liquid Effluent Retention Facility
Low-Level Waste Management Area 1
Low-Level Waste Management Area 2
Low-Level Waste Management Area 3
Low-Level Waste Management Area 4
Nonradioactive Dangerous Waste Landfill
PUREX Plant cribs®

Single-shell tanks WMA A-AX
Single-shell tanks WMA B-BX-BY
Single-shell tanks WMA C
Single-shell tanks WMA S-SX
Single-shell tanks WMA T
Single-shell tanks WMA TX-TY
Single-shell tanks WMA U

Other Regulated Units

200 Area Treated Effluent Retention Facility

400 Area process ponds
Solid Waste Landfill
State-Approved Land Disposal Site

Type of Groundwater Monitoring

Detection®

Detection®

Detection®

Corrective action®™

Detection®

Detection;® alternative statistical method trial period
Detection®

Detection®

Assessment(©

Compliance' and corrective action;® alternative statistical method trial
period

Planned detection® (proposed facility)
Detection®
Detection®
Detection®
Detection®
Detection®
Detection®
Assessment(®)
Detection®
Assessment(©)
Detection®
Assessment(®
Assessment)
Assessment(®

Assessment!®

Washington State dangerous waste discharge permit
Washington State dangerous waste discharge permit
Washington State solid waste handling regulations

Washington State dangerous waste discharge permit

a) Monitored to determine if site has contaminated groundwater.

(
(b) Monitored during groundwater remediation.
(

c) Monitored to evaluate the extent of groundwater contamination from the site.
(d) Plutonium-Uranium Extraction Plant cribs (216-A-10, 216-A-36B, and 216-A-37-1) comprise one waste management area.

RCRA = Resource Conservation and Recovery Act.

WMA = Waste management area.
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In 2003, the DOE, Washington State Department of
Ecology, and EPA agreed to revise Tri-Party Agreement
milestone M-24 to allow prioritization of groundwater
drilling for CERCLA and Atomic Energy Act of 1954 wells
along with RCRA wells. During 2003, drillers completed
seven new RCRA monitoring wells, nine CERCLA
monitoring wells, and two wells for research on chromate

bioremediation.

At the end of 2003, 15 RCRA waste management areas
were monitored to detect whether they are contaminating
groundwater with hazardous constituents. Seven waste
management areas were monitored to assess the extent of
known contaminants, and two were monitored to deter-
mine the progress of corrective action for groundwater
contamination. The facilities monitored under RCRA
are scheduled for closure under the Hanford Site Part B
RCRA Permit except for the liquid effluent retention
facility, low-level burial grounds (Low-Level Waste Man-
agement Areas 1 to 4), and planned Integrated Disposal

Facility, which will receive permits as operating facilities.

Non-RCRA Groundwater Monitoring
(Washington Administrative Code
Monitoring)

Groundwater monitoring was required for four regulated,
non-RCRA waste facilities in 2003 (Table 2.2.4). The
200 Area Treated Effluent Disposal Facility, State-
Approved Land Disposal Site, and 400 Area process
ponds are monitored under state discharge permits (WAC
173-216). The Solid Waste Landfill is monitored for
the requirements of WAC 173-304. These facilities are
monitored for waste constituents specified in their permits.
The permit for the 400 Area process ponds was recently

modified, and groundwater monitoring was no longer

required as of October 1, 2003.

2.2.6.4 RCRA Inspections
R. C. Bowman

Hanford Site contractors and the DOE worked to resolve
notices of violation and warning letters of non-compliance
that were received from Washington State Department
of Ecology during 2003.

conditions that were alleged to be non-compliant with

These documents identified
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RCRA requirements. The following items are the RCRA
non-compliance documents that were received in 2003:

¢ Notice of Non-Compliance for Double-Shell
Tank Leak Detection Equipment — Washington
State Department of Ecology issued a Notice of
Non-Compliance letter to the DOE Office of River
Protection and CH2M HILL Hanford Group, Inc.
on February 6, 2003. The notice documented state
concerns regarding the inspection and repair of leak
detection equipment associated with AY, AZ, and
SY double-shell tank farms. Washington State Depart-
ment of Ecology alleged that leak detection equipment
associated with the AY, AZ, and SY Tank Farms had
not been inspected or maintained in accordance with
applicable Washington Administrative Code or Code
of Federal Regulation requirements. This Notice of
Non-Compliance identified three alleged violations
and one concern. All corrective actions were com-

pleted as required.

¢ Administrative Order No. 03NWPKW-5494 —
Washington State Department of Ecology issued
Administrative Order No. 03NWPKW-5494 on
April 30, 2003. The Administrative Order required
the DOE to comply with Chapter 70.105 of the
Revised Code of Washington Hazardous Waste Man-
agement Act, Chapter 173-303 of the Washington
Administrative Code, and by reference Chapter 40 of
the Code of Federal Regulations, as they applied to:
(1) the management of “retrievably stored waste” in
unlined trenches; (2) transuranic, transuranic mixed
waste, and mixed low-level waste currently stored
above ground; and (3) similar waste projected to be
generated. This Administrative Order was resolved
through issuance of a Settlement Agreement (USA
and Ecology 2003) that was approved on October 23,
2003.

¢ Notice of Non-Compliance Associated with
Pacific Northwest National Laboratory Chemical
Management Practices — Washington State Depart-
ment of Ecology issued a Notice of Non-Compliance
letter to the DOE Richland Operations Office and
Pacific Northwest National Laboratory on June 17,
2003. This letter documented concerns identified
during a hazardous waste inspection conducted on

June 3, 2003, in laboratories at the 318, 320, 329,



and 338 Buildings. Washington State Department of
Ecology alleged that five 1-gallon plastic jugs contain-
ing chemical materials located in room 122 of the
329 Building were not being managed properly. The
Notice of Non-Compliance identified one alleged
violation and one concern. All corrective actions
were completed and accepted by the Washington State
Department of Ecology.

¢ Notice of Non-Compliance for Inspections at
Project W-211 Upgrades — Washington State Depart-
ment of Ecology issued a Notice of Non-Compliance
letter to the DOE Office of River Protection and
CH2M HILL Hanford Group, Inc. on December 8,
2003. This letter documented concerns regarding
compliance with Washington Administrative Code
and Code of Federal Regulation requirements for
owners/operators to ensure that new hazardous waste
tank system components were independently inspected
prior to covering. During an inspection conducted by
Washington State Department of Ecology on Octo-
ber 1, 2003, installation records that were reviewed
did not indicate that independent inspections per
WAC 173-303-640(3)(c) and 40 CFR 265.192(b)
were performed for Project W-211 transfer piping
installations. Washington State Department of
Ecology required submittal of an inspection plan
(within 60 days of the notice date) that addressed
independent inspection of newly installed tank system
components. This plan was submitted to Washington
State Department of Ecology as required in 2004.

2.2.7 Clean Air Act
K. A. Peterson

Federal, state, and local agencies, as appropriate, are
mandated to enforce the standards and requirements of the
Clean Air Act to regulate air emissions at facilities such as
the Hanford Site. The DOE and EPA signed the Federal
Facility Compliance Agreement for Radionuclides 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 continuous measurement
of emissions from applicable airborne emission sources.
Scheduled milestones of the Federal Facility Compliance
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Agreement for Radionuclides NESHAP (EPA 1994) were
met during 2003, and Hanford Site air emissions remained
well below the levels that approach the EPA offsite
emission standard of 10 mrem (100 uSv) per year
(40 CFR 61.92).

emissions measurements, quality assurance, and sampling

The requirements for flow and

documentation have been implemented at Hanford Site
emission sources and/or are monitored for milestone
progress in accordance with a schedule approved by the
EPA and monitored by 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).

Washington State Department of Health’s Division of
Radiation Protection regulates radioactive air emissions
statewide through Washington State legislative authority.
Washington State Department of Health implements the
federal and state requirements mainly under state regula-
tion WAC 246-247. Prior to beginning any work that
would result in creating a new or modified source of radio-
active airborne emissions, a notice of construction applica-
tion must be submitted to Washington State Department
of Health and the EPA for review and approval. Typical
requirements for radioactive air emission sources include
adequate emission controls, emission monitoring/sampling,
and annual reporting of air emissions. The Hanford Site
operates under state license FF-O1 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 is 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 Hanford Site. The permit requires the DOE
Richland Operations Office to submit periodic reports (e.g.,
DOE/RL-2002-38) and an annual compliance certification
to Washington State Department of Ecology.

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 Wash-
ington 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 compli-
ance with the general standards for applicable sources of

Hanford Site emissions.

The EPA regulates other potential air emission sources
under the Clean Air Act at the Hanford Site. For example,
40 CFR 82 requires regulation of the service, maintenance,
repair, and disposal of certain systems containing Class I
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, the EPA designated Benton Clean Air
Authority as the agency to establish a local oversight and
compliance program for asbestos renovation and/or demo-
litions. Benton Clean Air Authority imposes additional
requirements on sources within the local agency’s jurisdic-
tion and incorporates the EPA’s regulation by reference,
(i.e., the “National Emission Standards for Hazardous Air
Pollutants” [40 CFR 61, Subpart M]). In addition, Benton
Clean Air Authority regulates open air burning as an
extension of Washington State Department of Ecology’s
open air burning requirements (WAC 173-425).

Clean Air Act Enforcement Inspections
R. C. Bowman

Hanford Site contractors and the DOE received no notices
of violation or warning letters of non-compliance asso-
ciated with Clean Air Act requirements from Washington
State Department of Health or Washington State Depart-
ment of Ecology during 2003.

2.2.8 Clean Water Act
R. Ranade

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, issued by the EPA for the Hanford
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Site. The permit covers three active outfalls: outfall 001
for the 300 Area Treated Effluent Disposal Facility and out-
falls 003 and 004 in the 100-K Area. Fluor Hanford, Inc.
is the holder of this permit.

The Hanford Site was covered by one storm water permit
during 2003. The EPA’s National Pollutant Discharge
Elimination System Storm Water Multi-Sector General
Permit WARO5A57F establishes the terms and conditions
under which storm water discharges associated with indus-
trial activity are authorized. This permit was issued on
May 30, 2001, and supersedes all other National Pollutant
Discharge Elimination System storm water permits previ-
ously in effect at the site. Fluor Hanford, Inc. is the holder
of this permit.

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-IUQ05. This permit, formerly issued by the city to
the DOE Richland Operations Office, was re-issued by the
city of Richland to Battelle on October 1, 2001.

There are numerous sanitary waste discharges to the
ground throughout the site. Sanitary wastewater from the
400 Area is discharged to a treatment facility of Energy
Northwest’s Columbia Generating Station (Figure 1.0.1).
Sanitary wastewater from the 300 Area, the former
1100 Area, and other facilities north of and in Richland
is discharged to the city of Richland treatment facility.
Sanitary wastewater in the 200 Areas of the Hanford Site
is primarily treated in a series of onsite sewage systems.
The placement of these systems is based on population
centers and facility locations. In recent years, extensive
efforts have been made to regionalize the onsite sewage
systems. Many of the small onsite sewage systems have
been replaced with larger systems. These larger systems
(with design capacities of 13,248 to 54,883 liters [3,500
to 14,500 gallons] per day) operate under permits issued
by 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 has a State
Wastewater Discharge Permit Program that regulates the
discharge or disposal of wastewater to groundwater.



The DOE is complying with this program at the Hanford
Site and is currently holding several state wastewater
discharge permits. During 2003, the Hanford Site had
10 state waste discharge permits issued by Washington
State Department of Ecology. A brief summary 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 2003. All public water systems must comply with
requirements of the Safe Drinking Water Act, Safe Drinking
Water Act Amendments of 1986, and 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 Hanford Site drinking water program has been updated
to comply with the changing regulatory requirements. A
complete revision of WAC 246-290 was issued on April 27,
2003, and all site water programs have had the necessary

changes incorporated.

Eight of the nine public drinking water systems onsite are
supplied from the Columbia River. The water treatment
plants supplied from the Columbia River must demon-
strate compliance with filtration and disinfection require-
ments set forth in the Surface Water Treatment Rule. The
283-W water treatment plant in 200-West Area provides
water to customers in the 200-East and 200-West Areas
as the primary water supply. The 200-East Area water
treatment plant remains on standby to be put into service
if needed. The DOE’s 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 Training 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 drink-
ing water. Drinking water at the Fast Flux Test Facility
(400 Area) was primarily drawn from well 499-S1-8], one of
three local groundwater wells. Section 4.3 provides further

information for each public water system.
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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 byproduct precursors, disinfectant
byproducts, and microorganisms including total and fecal
coliform bacteria. In 2003, all chemical contaminant
concentrations met the requirements of Washington State
Department of Health and were well below the maximum
contaminant levels set by the EPA. There were four
total coliform (a broad class of bacteria common in the
environment) detections during the 2003 monitoring cycle
for the 400, 300, and 200-East and 200-West Area water
systems. To investigate the possibility of contamination,
each positive sample was tested further and found to be
negative for E. coli organisms. Follow-up samples were
taken at the sites of the original unsatisfactory samples and
at locations throughout associated distribution systems.
All additional samples provided “satisfactory” results as
reported by the state-accredited laboratory. All analytical
results for 2003 radiological monitoring 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 polychlorinated biphenyls are
found in 40 CFR 761. (Washington State also regulates cer-
tain classes of non-Toxic Substances Control Act-regulated
polychlorinated biphenyls 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 polychlorinated biphenyl
waste remains in storage onsite pending the development
of adequate treatment and disposal technologies and
capacities. Electrical equipment that might contain poly-
chlorinated biphenyls or polychlorinated biphenyl items is
maintained and serviced in accordance with 40 CFR 761.



To encourage consistent interpretation and implementa-
tion of the Toxic Substances Control Act polychlorinated
biphenyl regulations throughout the Hanford Site, a Toxic
Substances Control Act Polychlorinated Biphenyl Hanford
Site Users Guide was drafted in 2001. In 2003, the poly-
chlorinated biphenyl guide was revised to add additional
sections on management of polychlorinated biphenyls
and polychlorinated biphenyl waste. During 2003, Han-
ford submitted both a 2002 polychlorinated biphenyl
annual document log (DOE/RL-2003-35) and a 2002
polychlorinated biphenyl annual report (DOE/RL-
2003-40) to the EPA as required by 40 CFR 761.180.
The reports describe the management and disposal activi-
ties taking place for polychlorinated biphenyl waste at the
Hanford Site. The “Framework Agreement for Manage-
ment of Polychlorinated Biphenyls in Hanford Tank
Waste,” signed on August 31, 2000 <http://yosemite.
epa.gov/R10/OWCM.NSF/permits/hanfordframework>,
resulted in the EPA, 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 construction), in tank farms,
and at affected units upstream and downstream of the tank
farms. The flexibility of the 1998 polychlorinated biphenyl
disposal amendments in 40 CFR 761 is used at the Hanford
Site to allow necessary storage and to expedite disposal
of Toxic Substances Control Act regulated polychlorinated
biphenyl waste.

In October 2003, the EPA approved a risked-based disposal
approval for management of certain aqueous polychlorin-
ated biphenyl remediation waste generated from cleanup
of Hanford 100-K Area basins at the 200 Areas liquid
waste processing facilities. In November 2003, the EPA
approved an extension of a risked-based disposal approval
to operate the Hanford Site 242-A evaporator. The original
risked-based disposal approval was issued in March 2001.
The extension allowed continued campaigns through early
2004. The 242-A evaporator is located in the 200-East
Area, and its operation results in reduction of tank waste
volume. Two risked-based disposal approvals were sub-
mitted to the EPA in 2002 — one for the double-shell tank
system and another for operation of the Hanford Site
200 Areas liquid waste processing facilities. The approvals
are still under review by the EPA and no responses or

comments were received in 2003.
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2.2.11 Federal Insecticide,
Fungicide, and Rodenticide
Act

J. M. Rodriguez

The Federal Insecticide, Fungicide, and Rodenticide Act is
administered by the EPA. The standards administered by
Washington State Department of Agriculture to regulate
implementation of the act in Washington State include
the Washington Pesticide Control Act (RCW 15.58), Wash-
ington 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
Act of 1973

R. K. Zufelt

Several protected species of plants and animals exist on
the Hanford Site and along the Hanford Reach of the
Columbia River. The bald eagle (Haliaeetus leucocephalus)
occurs on the site and steelhead trout (Oncorhynchus
mykiss) and spring-run Chinook salmon (Oncorhynchus
tshawytscha) are listed by the U.S. Fish and Wildlife Ser-
vice as either threatened or endangered (50 CFR 17, Sub-
part B) and occur onsite. Other species are listed by
Washington Department of Fish and Wildlife as endan-

gered, threatened, or sensitive (Appendix G).

Bald eagles are seasonal visitors to the Hanford Site.
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
established 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.

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 spring-run Chinook salmon were listed as endangered
during August 1997 and March 1999, respectively. A Han-
ford 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 strategies and lists activities that
can be conducted without impacting steelhead or their
habitats.

2.2.13 Migratory Bird
Treaty Act

M. R. Sackschewsky

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 recommendations to mini-
mize adverse impacts 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

During 2003, 142 cultural resource reviews were conducted
on the Hanford Site to comply with Section 106 of the
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The effects of land

management policies on archaeological sites and buildings,

National Historic Preservation Act.

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,
Protection and Enhancement of the Cultural Environment
(36 FR 8921), 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.

Cultural resources on the Hanford Site are mainly subject
to the provisions of the following seven acts, two executive
orders, and one Presidential Proclamation: American Indian
Religious Freedom Act; Antiquities Act of 1906; Archaeolog-
ical 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 His-
toric Preservation Act; Native American Graves Protection
and Repatriation Act, Proclamation 7319 of June 9, 2000
(65 FR 37253), and Executive Order 13287 of March 3,
2003, Preserve America (68 FR 10635). Compliance with
these regulations is accomplished through an active man-
agement and monitoring program. Included in the pro-
gram are reviews 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 American Indian Religious Freedom Act requires federal
agencies to help protect and preserve the rights of Native

The
DOE cooperates with Native Americans by providing site

Americans to practice their traditional religions.

access for organized religious activities. The regulations of
the Native American Graves Protection and Repatriation Act
provide 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 incor-
porated selected areas of the Hanford Site. Administered
by the DOE Richland Operations Office and U.S. Fish

and Wildlife Service, “the monument is one of the few



remaining archaeological rich areas in the western Colum-
bia Plateau, containing well-preserved remnants of human
history spanning more than 10,000 years” (65 FR 37253).
President Bill Clinton issued a memorandum to the Secre-
tary of Energy the same day the proclamation was signed
directing the 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.

President George W. Bush signed Executive Order 13287
of March 3, 2003, Preserve America, which reinforces the
federal government’s responsibilities under the National
Historic Preservation Act to preserve the nation’s heritage
through the protection and enhancement of historic
properties. “The federal government shall recognize and
manage the historic properties in its ownership as assets
that can support department and agency missions while
contributing to the vitality and economic well-being of the
Nation’s communities” (68 FR 10635). Additionally, the
federal government shall pursue preservation partnerships
for the purpose of promoting historic preservation through
assistance to “... States, Indian tribes, and local commun-
ities in promoting the use of historic properties for heritage
tourism and related economic development in a manner

that contributes to the long-term preservation and produc-

tive use of those properties” (68 FR 10635).

See Section 7.3 for more details regarding the cultural
resources program on the Hanford Site.

2.2.15 National
Environmental 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 significantly affect the quality of the
human environment. Other National Environmental Policy
Act documents include the environmental assessment,
which is prepared when it is uncertain if a proposed action
has the potential to significantly affect the environment
and, therefore, would require the preparation of an envi-
ronmental impact statement. A supplement analysis is

prepared to consider new information developed since
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issuance of a National Environmental Policy Act environ-
The
purpose is to consider if the federal action is still bounded

mental impact statement and record of decision.

by the original environmental impact statement and record
of decision or if a supplemental environmental impact

statement is required.

Additionally, certain types of actions may fall into typical
classes that have already been analyzed by the DOE and
have been determined to not normally result in a signifi-
cant environmental impact. These actions are called cate-
gorical exclusions, and, if eligibility criteria are met, they
are exempt from National Environmental Policy Act
environmental assessment or environmental impact state-
ment requirements. Typically, the DOE Richland Opera-
tions Office documents less than 10 specific categorical
exclusions annually, involving a variety of actions by mul-
tiple Hanford Site contractors. In addition, site-wide
categorical exclusions are applied to routine, typical
actions conducted daily on the Hanford Site. In 2003,

there were 20 site-wide categorical exclusions.

National Environmental Policy Act documents for the Han-
ford Site are prepared and approved in accordance with the
Council on Environmental Quality National Environ-
mental Policy “Regulations for Implementing the Proce-
dural Provisions of the National Environmental Policy
Act” (40 CFR 1500-1508), the DOE National Environmen-
tal Policy Act implementation procedures (10 CFR 1021),
and DOE Order 451.1B Change 1. 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 socio-
economic impacts to the extent practicable in lieu of
preparing separate National Enwvironmental 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 the ensuing records of decision. Additional National
Environmental Policy Act reviews and supplement analyses
as appropriate are conducted during the course of the

actions, as described in the records of decision.



The final environmental impact statement addressing the
Hanford Site Solid (Radioactive and Hazardous) Waste
program was issued in January 2004 (DOE/EIS-0286F).
The final statement analyzed alternatives to (1) dispose of
immobilized low-activity waste from the Hanford tanks,
low-level waste, and mixed low-level waste; (2) treat mixed
low-level waste; and (3) process and certify transuranic
waste prior to its shipment to the Waste Isolation Pilot
Plant in New Mexico for disposal. Records of decision are
expected to be issued in 2004.

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 record of decision was issued in July 1996
(61 FR 36352). A supplement analysis (DOE/EIS-0244-
FS/SA10) was issued on April 7, 2003, and provided the
basis for determining if a supplemental environmental
impact statement was required before washing select
plutonium-bearing oxides to remove chloride salts. It was
determined that a supplemental environmental impact

statement was not required.

A final environmental impact statement for the manage-
ment and disposal of tank waste and cesium and strontium
capsules was issued in January 1997 (DOE/EIS-0189). The
capsules are currently stored at the Waste Encapsulation
and Storage Facility. In the record of decision issued in
February 1997, the DOE decided to implement the pre-
ferred alternative identified in the final environmental
impact statement for retrieval, treatment, and disposal of
tank waste, the “Phased Implementation Alternative,” and
to defer the decision on disposition of the cesium and
strontium capsules. In 2003, a supplement analysis
(DOEJEIS-0189-SA3) was prepared to determine if a
supplemental environmental impact statement would be
required. Two previously prepared supplement analyses
(DOE/EIS-0189-SA1 and DOE/EIS-0189-SA2)
resulted in determinations that the National Environ-
mental Policy Act required no additional analyses. How-
ever, based on DOE/EIS-0189-SA3, issued on March 20,
2003, the DOE determined that two supplemental envi-
ronmental impact statements would be required. The first
supplemental environmental impact statement addressed
immobilized low-activity waste, and was incorporated into
the scope of the Final Hanford Site Solid (Radioactive and
Hazardous) Waste Program Environmental Impact Statement
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(DOEJEIS-0286F). The second environmental impact
statement (68 FR 1052-1057) is currently being prepared
and addresses the impact of proposed retrieval, treatment,
and disposal of tank waste being managed in high-level
waste tank farms, and closure of the 149 single-shell tanks
and associated facilities in the tank farms. Washington
State Department of Ecology is a cooperating agency in the
preparation of this environmental impact statement. In
2003, the draft environmental impact statement schedule

was under review.

A supplement analysis (DOE/EIS-0189-SA4) was issued
on December 15, 2003, and provided the basis for deter-
mining if a supplemental environmental impact statement
was required before the retrieval, packaging, characteriza-
tion, certification, and temporary storage of contact-
handled transuranic mixed waste from single-shell tanks
at the Hanford Site. It was determined that a supplemental
environmental impact statement was not needed; however,

an amended record of decision would be required.

The Final Programmatic Environmental Impact Statement for
Accomplishing Expanded Civilian Nuclear Energy Research
and Dewvelopment and Isotope Production Missions in the
United States, Including the Role of the Fast Flux Test Facility
(DOEJEIS-0310) was issued in December 2000. A record
of decision was issued in January 2001 (66 FR 7877) indi-
cating the Fast Flux Test Facility would be permanently
deactivated. The ruling was later postponed pending
review. The decision was upheld in February 2003 and
deactivation of the Fast Flux Test Facility has resumed
under an earlier Environmental Assessment: Shutdown of the
Fast Flux Test Facility, Hanford Site, Richland, Washington
(DOE/EA-0993).

A draft environmental impact statement is being prepared
to consider alternatives for final disposition of the Fast
Flux Test Facility. Public participation will be sought to
develop the environmental impact statement, and the
draft will be issued for public comment. During 2003, the
draft environmental impact statement schedule was under

review.

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.
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. The final environmental
impact statement is still in preparation.

A draft comprehensive conservation plan and environ-
mental 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,
the DOE Richland Operations Office is a cooperating
agency. The draft environmental impact statement is
scheduled to be issued for public comment in October

2004.

2.2.15.2 Recent Environmental
Assessments

An environmental assessment (DOE/EA-1469) was pre-
pared to determine whether an environmental impact
statement would be required for the deactivation of the
Plutonium Finishing Plant. 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
October 20, 2003, determining that no further review was
required under the National Environmental Policy Act.

An environmental assessment (DOE/EA-1454) was pre-
pared to determine whether an environmental impact
statement would be required to re-open the former borrow
sites and to construct haul roads in the 100 Areas of the
Hanford Site to provide backfill materials for remedial
actions in the 100-F, 100-H, 100-K, and 100-N Areas.
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 7, 2003, deter-
mining that no further review was required under the
National Environmental Policy Act.

An environmental assessment (DOE/EA-1462) was pre-
pared to determine whether an environmental impact

statement would be required for tank closure activities on
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single-shell tank 241-C-106 in the Hanford 200-East Area.
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 June 16, 2003, determining
that no further review was required under the National
Environmental Policy Act.

2.2.16 Hanford Site
Institutional Controls Plan

A. E. Teimouri

Section 4.2 of the Sitewide Institutional Controls Plan for
Hanford CERCLA Response Actions, DOE/RL-2001-41,
dated July 30, 2001, requires the DOE Richland Opera-
tions Office to conduct an annual assessment regarding
the performance of the institutional controls described in
the plan. The plan calls for a focused and periodic self-
assessment and reporting of institutional controls to
(1) assess the performance of institutional controls to
ensure their effectiveness and (2) identify the need to
make any adjustments to the institutional controls based
on performance findings. Initially, the plan required
an assessment be conducted on an annual basis within
12 months of its issuance and a report be submitted to the
EPA and Washington State Department of Ecology as a
“primary” Tri-Party Agreement document as described in
Section 9.2.1 of the Tri-Party Agreement. This institu-
tional controls assessment addresses objectives outlined in
the assessment plan by conducting a performance-based
review of selected areas of institutional controls located
within the four National Priorities List sites at the Han-
ford Site.

DQOE staff is usually designated and the assessment team

An assessment team primarily comprised of

reviews any prior institutional controls self-assessments/
performance reviews and the contractor’s oversight pro-
gram as it pertains to this activity. The first annual
assessment report was submitted to regulators in July 2003.
Subsequently, the regulators provided comments to the
DOE Richland Operations Office. On January 14, 2004,
the DOE Richland Operations Office met with regulators
to resolve comments made in 2003. A March 12, 2004,
letter to the regulators documents an assessment strategy
that has been negotiated between the DOE, EPA, and
Washington State Department of Ecology, which focuses

and streamlines the efforts of the institutional controls



assessments. This was intended as a response to the regu-
lators concerns about the 2003 reviews. The annual direc-
tions provided to the Hanford Site contractors were
received in March 2004. The final assessment report is

due to regulators on September 30, 2004.

2.2.17 Defense Nuclear
Facilities Safety Board

The Defense Nuclear Facilities Safety Board is an indepen-
dent federal agency established by Congress in 1988. The
board’s mandate under the Atomic Energy Act of 1954 is to
provide safety oversight of the nuclear weapons complex
operated by the DOE. The nuclear weapons program
remains a complex and hazardous operation. The DOE
must maintain readiness of the nuclear arsenal, dismantle
surplus weapons, dispose of excess radioactive materials,
clean up surplus facilities, and construct new facilities for
many purposes. It is the board’s responsibility to help assure
that all of these activities are carried out by the DOE in a
manner that provides adequate protection for the public,

workers, and the environment.

2.2.17.1 Defense Nuclear Facilities
Safety Board, DOE Richland
Operations Office

S. M. Hahn

The DOE Richland Operations Office has accelerated site
cleanup and continues to improve the effectiveness of their
Integrated Safety Management Systems to reduce risk and

perform work safely.

Risk Reduction

¢ The DOE Richland Operations Office met or exceeded
fiscal year 2003 goals for reducing risk in all areas,
except spent nuclear fuel removal (K Basins).

DOE Richland Operations Defense Nuclear
Facilities Safety Board Recommendations and
Safety Issues

e Defense Nuclear Facilities Safety Board Recommen-
dation 2000-2 is fully institutionalized at the DOE
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Richland Operations Office in both contractor and
engineering operations. Institutionalization was com-
pleted on schedule and all recommendation com-
mitments were closed by the end of 2002.

¢ The Plutonium Finishing Plant is on track to complete
stabilization and packaging of plutonium oxides by
February 2004, which will complete Commitment 111
for Recommendation 2000-1. Commitments 115 (the
complete stabilization and packaging of polycubes)
and 116 (the complete stabilization and packaging of
residues at Hanford) were completed in 2003.

e The DOE Richland Operations Office completed
Commitment 4.1.3 to Defense Nuclear Facilities
Safety Board Recommendation 2002-1 to identify
the federal positions whose duties and responsibilities
require them to provide assistance, guidance, direction,
oversight, or evaluation of software used in the safety
analysis and design of defense nuclear facilities quality

assurance activities.

The Defense Nuclear Facilities Safety Board recommenda-
tions are available online at http://www.deprep.org.

2.2.17.2 Defense Nuclear Facilities
Safety Board, DOE Office of River
Protection

C. M. Fetto

The DOE Office of River Protection has worked closely
with the Defense Nuclear Facilities Safety Board over the
past year addressing safety questions related to the design
and construction of the Waste Treatment Plant. Primary

areas of interest included the following:
¢ Control of hydrogen generation.
e Seismic analysis.
e Unique design features.
e Construction/supplier quality assurance.
e Fire protection.
The Defense Nuclear Facilities Safety Board did not iden-

tify any inadequacies that affected the DOE Office of

River Protection’s environmental cleanup programs in
2003.



2.2.18 Key Provisions of
DOE Order 435.1 Ruled
Invalid

DOE Order 5820.2A, “Radioactive Waste Management,”
was issued in 1988. During September 1994, the Defense
Nuclear Facilities Safety Board issued recommenda-
tion 94-2, addressing problems with the DOE’s radioac-
tive waste management. In July 1999, the DOE issued
a revised directive on managing radioactive waste, DOE
Order 435.1, “Radioactive Waste Management,” with its
associated manual and guidance documents, reflecting
advances in radioactive waste management practices.
DOE Order 435.1 included a compliance date of July 12,
2000.

The U.S. District Court for the District of Idaho ruled on
July 3, 2003, that a key provision of DOE Order 435.1 is
invalid. The ruling applies to that portion of the order
that allows waste that is incidental to reprocessing to be
managed as low-level radioactive waste. Such classification
is viewed by the DOE as important to speeding the treat-
ment and reducing associated disposal costs of liquid wastes
generated by the DOE’s prior reprocessing of spent nuclear
fuel. Waste incidental to reprocessing that remains in
Hanford tanks could be disposed of in place, as low-level
waste, for example, rather than being disposed of in a

repository as high-level waste.

The Natural Resources Defense Council, along with other

groups, challenged the provision as inconsistent with the
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Nuclear Waste Policy Act of 1982. The court agreed that
part of DOE Order 435.1 was inconsistent with the
Nuclear Waste Policy Act of 1982.

The court declined plaintiff’s request that it enjoin the
DCQE from implementing specific plans including closing
waste tanks by filling them with grout. The court found
“no indication” that the DOE would “continue with any
plan inconsistent with the Nuclear Waste Policy Act.”
Plaintiffs may bring the issue back before the court should
the need arise.

In a letter to Congress on August 1, 2003, the Secretary
of Energy submitted draft legislation to Congress to clarify
that high-level waste does not include radioactive mate-
rials from reprocessing that the DOE, in consultation with
the Nuclear Regulatory Commission, determines do not
require disposal in a geologic repository designed for spent
nuclear fuel and high-level waste in order to protect public
health and safety. The Secretary also filed a Notice of
Appeal on August 27, 2003. The government’s brief
was filed on January 29, 2004; plaintiffs’ brief was due
March 18, 2004, and was filed. The decision and other
documents filed in this case are available online at
http://www.id.uscourts.gov under Case Files, District, non-

restricted cases, case number 01-413.

If upheld on appeal, this decision could adversely impact
accelerated cleanup of the Hanford tank waste, as well as

increase the cost of cleanup.



2.3 Hanford
Cleanup Operations

J. P. Duncan

This section describes continuing Hanford Site environ-
mental protection, enhancement, and regulatory activities
with respect to cleanup of the Hanford Site. Included are
discussions on solid waste management, liquid effluent
treatment, environmental restoration, groundwater pro-
tection, waste tank research, and project regulatory com-

pliance activities.

2.3.1 Pollution Prevention
Program

J. G. Coenenberg

Pollution prevention is the DOE’s preferred approach to
environmental 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, reduction of hazard-
ous substance use, and prevention or minimization 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.

The 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. The Hanford Site met the
fiscal year 2003 Secretarial Goals (as defined in a DOE
memorandum)® for low-level waste and mixed low-level
routine waste generation and sanitary waste (including
paper, plastic, cardboard, glass, etc.) recycling. In 2003,
the program reported recycling of 2,339.79 tonnes
(2,579.17 tons) of sanitary and hazardous waste. This
recycled waste included 398.42 tonnes (439.18 tons) of
office and mixed paper, 251.81 tonnes (277.58 tons) of
iron/steel, 73.37 tonnes (80.87 tons) of non-ferrous metal,

and 33.60 tonnes (37.04 tons) of computers and hardware.

However, the routine hazardous waste generation goal for
the Hanford Site was not met. Routine hazardous waste
generation was 17.78 cubic meters (23.2 cubic yards), which
exceeded the fiscal year 2003 goal ceiling of 16.39 cubic
meters (21.4 cubic yards) by 1.39 cubic meters (1.82 cubic
yards). This was largely due to cleanup of a diesel oil spill
at the Waste Treatment Project, which accounted for
approximately 6.1 cubic meters (8 cubic yards).

Affirmative procurement (the purchase of environmen-
tally preferable products containing recycled material) at
the Hanford Site achieved 100% of the 2003 goal. The
Hanford Site generated 20,454 cubic meters (26,754 cubic
yards) of cleanup/stabilization waste (i.e., low-level waste,
mixed low-level waste, and hazardous waste), which was
8,150 cubic meters (10,660 cubic yards) below the 2003
cleanup/stabilization goal ceiling of 28,604 cubic meters

(37,414 cubic yards).

(a) Memorandum from B. Richardson (The Secretary of Energy) to Heads of Departmental Elements, Pollution Prevention and Energy
Efficiency Leadership Goals for Fiscal Year 2000 and Beyond, dated November 12, 1999.



2.3.2 Spent Nuclear Fuel
Project

M. S. Gerber

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
leading to final disposal. Most of Hanford’s spent nuclear
fuel was stored in the K Basins attached to the now-
defunct K-East and K-West defense production reactors.
The K Basins contained 2,100 tonnes (2,300 tons) of
N Reactor spent fuel and a small quantity of slightly
irradiated single-pass reactor fuel when the Spent Nuclear

Fuel Project began.

The Spent Nuclear Fuel Project’s strategy is to remove
spent fuel from underwater storage in the K Basins, dry it,
and place it in dry interim storage in the 200-East Area.
Fuel in the K-East Basin is transferred into the K-West
In the K-West Basin, the fuel is
cleaned (washed) and packaged into containers called

Basin for processing.

multi-canister overpacks. The multi-canister overpacks
are then vacuum processed to remove any water and
mechanically sealed at the Cold Vacuum Drying Facility
located in the 100-K Area.

then transported to the Canister Storage Building in the

The dried overpacks are

200-East Area where they are placed in storage in below-
ground steel tubes. After an observation period to detect
any internal issues that might develop, each multi-canister
overpack is brought back to the ground-level operating
deck of the Canister Storage Building, and a permanent
steel cap is welded over the mechanical seal. The multi-
canister overpacks will be maintained in dry storage pending
a federal decision on final disposition. 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. 1989) date of July 2004.

During 2003, the Spent Nuclear Fuel Project made progress
as follows:

e Transferred 200 shipments of fuel from the K-East
Basin to the K-West Basin, completing 215 of 380
planned shipments (56% complete).
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e Removed and dried 113 multi-canister overpacks of
fuel from the K-West Basin, for a total of 293 multi-
canister overpacks out of approximately 385 (75% com-
plete). The 2003 progress brought the total amount of
fuel removed and dried to approximately 1,600 tonnes

(1,800 tons).

e Started welding operations in the Canister Storage
Building (February 2003) and 120 multi-canister
overpacks were permanently closed with “N-Stamped”
welds (those meeting the highest nuclear quality
standards of the American Society of Mechanical
Engineers). The welding subproject remained consis-
tently ahead of schedule.

e Installed scrap-processing equipment in the K-West
Basin and began loading fuel scraps into multi-canister
overpacks in autumn 2003.

¢ Continued the washing and loading of aged fuel can-
isters for disposal as low-level nuclear waste. By end of

2003, 3,700 cans (55% of the total) had been washed
and disposed.

During 2003, the Spent Nuclear Fuel Project achieved
5 million safe work hours (a project record) in the summer
and another 1 million safe hours by December 2003. The
project also opened a Career Resource Information Cen-
ter to help guide employees to new job opportunities when
the project ends.

2.3.3 Sludge Retrieval and
Disposition Project

M. S. Gerber

The corrosion of spent nuclear fuel stored underwater in
Hanford’s K Basins for many years, as well as fuel handling
operations related to the Spent Nuclear Fuel Project,
contributed to the accumulation of sludge in the basins.
The sludge, defined as particulate debris that will pass
through a strainer with 0.64-centimeter- (0.25-inch-)
diameter holes, is a non-homogeneous collection of bits
of degrading irradiated fuel and other components, natural
accumulation of insects, and windblown sand and soil.
The sludge contains fuel corrosion products (i.e., uranium
oxides, hydrates, and hydride), pieces of corroded fuel
cladding, racks and canisters, ion exchange resin beads,

and polychlorinated biphenyls. Sludge can be found on the



floor of the basins, in canisters stored underwater, and in
basin pits (smaller areas connected to the basins at either
end used during the defense production area to handle
special materials or special use equipment). Approximately
60 cubic meters (80 cubic yards) of sludge exist in the
K Basins, with about 80% found in the K-East Basin.

In its current condition, the sludge is commingled with
spent fuel and not considered as waste. However, when
the sludge is separated from the fuel and removed from the
basins, it becomes waste and will be dispositioned as trans-
uranic waste, as prescribed in a September 1999 record of
decision (EPA/ROD/R10-99/059) developed under the
CERCLA.

Throughout much of 2003, Fluor Hanford, Inc. managed
the effort to retrieve sludge from K Basins as part of the
larger Spent Nuclear Fuel Project. The plan called for
collection of the sludge in large steel containers, and trans-
port to T Plant in Hanford’s 200-West Area for interim
storage as remote-handled transuranic waste. This waste
would then be included in a treatment and disposition

path for other remote-handled transuranic waste at
Hanford.

In late 2003, to bring more focus and dedicated resources
to sludge issues, Fluor Hanford, Inc. separated the sludge
work scope from the Spent Nuclear Fuel Project and
created the new Sludge Retrieval and Disposition Project.
T Plant had always been an interim storage site, and
Fluor Hanford, Inc. and the DOE desired to establish
a path leading more directly toward sludge disposal.
Fluor Hanford, Inc. organized and staffed its new Sludge
Retrieval and Disposition Project with experts who
focused on the various types of sludge and sludge locations
within the K Basins. K-East Basin contains a mixture of
fuel canister sludge and sludge from the basin floor and
pits, while K-West Basin sludge exists in four discrete
streams. These streams include sludge in pits, sludge dis-
persed on the basin floor, and canister and fuel wash sludge
that collects in the Integrated Water Treatment System
equipment used for spent nuclear fuel processing. The
Integrated Water Treatment System equipment captures
sludge greater than 500 micrometers in knock out pots
and/or strainers, and the balance in an arrangement of
settling tanks. K-West Basin sludge also includes metallic

uranium fuel fragments and fuel corrosion products from
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fuel of slightly higher enrichment levels than the K-East
Basin fuel. Because composition of the sludge is complex,
Fluor Hanford, Inc. obtained assistance from Pacific
Northwest National Laboratory and others, to determine
suitable methods to handle and treat the sludge.

At the end of 2003, the new Sludge Retrieval and Dispo-
sition Project had been in existence only 3 months. The
project staff had begun to study potential sludge treatment
methods and had initiated treatment of the approximately
6 cubic meters (7.85 cubic yards) of KE North Loadout Pit
sludge in a pilot grouting program. The project obtained a
sample of sludge from the KE North Loadout Pit for anal-
ysis and treatability testing, and initiated treatment studies
and equipment design to disposition the balance of the
K Basins sludge. In the pilot grouting program, North
Loadout Pit sludge will be mixed in concrete to prepare
it for disposal at the DOE’s Waste Isolation Pilot Plant in

New Mexico as contact-handled transuranic waste.

2.3.4 Central Plateau
Remediation Project

The Hanford Site’s Central Plateau Remediation Proj-
ect’s mission is to transition the Central Plateau (200-East
and 200-West Areas) from its current post-operational
state to a state where excess facilities and waste sites are
cleaned up in an environmentally sound, safe, secure, and
efficient manner. The activities discussed in the following

sections were performed during 2003.

2.3.4.1 224-B Plutonium
Concentration Facility
Decommissioning Project

C. R. Haas and D. L. Klages

The 224-B Plutonium Concentration Facility (224-B
Facility) is located in the 200-East Area, to the south and
The 224-B

Facility was used to purify and concentrate product pluto-

parallel to the 221-B Separations Facility.

nium nitrate solution from the 221-B Separations Facility
bismuth-phosphate process. From the 224-B Facility, the
concentrated solution was shipped to the 231-Z Isolation
Building in the 200-West Area. Plutonium concentration



operations were performed in conjunction with 221-B
separations activities from 1944 to 1953. The 224-B Facil-
ity’s process components were deactivated shortly

thereafter.

Operational reports from 1953 indicate the process was
shut down normally, and documentation specifically
states that process equipment and lines were flushed and
drained. However, radionuclide contamination and resid-
ual amounts of process chemicals may remain in the facil-
ity. The remaining inventory of radionuclides and process

chemicals has not been quantified.

Following deactivation of the 224-B Facility, the load out
area was converted to a regulated workshop, which is an
area used to perform work on radiologically contaminated
equipment. Office space was constructed on the gallery
(non-contaminated) side of the facility during this time.
Decontamination and decommissioning work was initi-
ated in the early 1980s, and a number of tanks and other

equipment were removed from the galleries.

The 224-B Facility is currently an inactive surplus facility
and is administered under a surveillance and maintenance
program while awaiting final disposition. The DOE has
identified no further use for the 224-B Facility, making
the facility a candidate for decontamination and
decommissioning.

This decontamination and decommissioning project is a
CERCLA non-time critical removal action defined in the
224-B Engineering Evaluation/Cost Analysis (DOE/RL-
2000-06).

work will be performed per a Removal Action Work Plan

The decontamination and decommissioning

subsequent to publication of an Action Memorandum.
The purpose of the decontamination and decommissioning
activities is to safely dismantle the facility and dispose of
the demolition waste in a manner that is protective of
human health and the environment, and is cost-effective.
Development of documentation to support the CERCLA
process is ongoing. No other work is anticipated to be

performed in fiscal year 2004.
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2.3.4.2 224-T Plutonium
Concentration Facility
Decommissioning Project

C. R. Haas and D. L. Klages

The 224-T Plutonium Concentration Facility (224-T
Facility) is located in the 200-West Area, to the south
and parallel to the T Plant Complex Canyon Building
(221-T). Completed in 1944 and originally designated
the 224-T Bulk Reduction Building, the purpose of the
224-T Facility was to concentrate the plutonium nitrate
solution produced in the first major step in the plutonium
recovery process conducted at the T Plant complex. It
operated in this capacity from January 16, 1945 until early
1956, when the T Plant complex was retired from active

service as a chemical processing facility.

The 224-T Facility was idle before being modified in 1975
to meet the requirements for storing plutonium-bearing
In 1985, the building became the 224-T Waste

Storage and Assay Facility and operated in that capacity
until the late 1990s.

waste.

These past operations resulted in contamination through-
out the structure. The 224-T Facility is currently an
inactive surplus facility and is administered under a
surveillance and maintenance program while awaiting
final disposition. The DOE has identified no further use
for the 224-T Facility, making the facility a candidate for

decontamination and decommissioning.

This decontamination and decommissioning project is a
CERCLA non-time critical removal action defined in the
224-T Engineering Evaluation/Cost Analysis (DOE/RL-
2003-62). The work will be performed per a Removal
Action Work Plan subsequent to publication of an Action
Memorandum. The purpose of the decontamination and
decommissioning activities is to safely dismantle the facil-
ity and dispose of the demolition waste in a manner that is
protective of human health and the environment, and is
cost-effective. Development of documentation to support
the CERCLA process is ongoing. Some work is antici-
pated to be performed during fiscal year 2004 including
setting up structures and equipment necessary to support

the Decontamination and Decommissioning Project and



limited facility characterization of radiological and chem-

ical conditions within the facility.

2.3.4.3 Accelerated Deactivation
Project

D. E. Rasmussen

The mission of the Accelerated Deactivation Project is to
complete deactivation and closure activities at facilities
while maintaining the facilities in a safe and compliant
status until they are turned over to the site contractor

responsible for final disposition of the facilities.

300 Area Accelerated Deactivation Project. Acceler-
ated deactivation in the 300 Area focuses on several
buildings and structures that date back to 1943. It includes
fuel fabrication facilities that were used to support the
manufacturing of nuclear fuel for Hanford Site reactors.
Significant accomplishments during 2003 included the
following activities:

e Completed demolition of the 303-K Building in sup-
port of the RCRA closure plan.

e Performed surveillance and maintenance of 300 Area

Accelerated Deactivation Project facilities.

2.3.4.4 327 and 324 Facilities
Deactivation Project

D. E. Rasmussen

Construction of the 327 and 324 facilities was completed
and operations began in 1953 and 1966, respectively.
These facilities contain hot cells that were used for
radiological research and development work. Deactiva-
tion of both facilities was assigned to Fluor Hanford, Inc.
during 1996. Facility disposition is to be completed by the
new River Corridor Closure contractor (contract award

pending).

Significant accomplishments achieved at the 327 Build-
ing during 2003 included the following:

¢ Continuation of waste shipment activities for com-
pletion of the 327 Building portion of Tri-Party
Agreement milestone M-92-16.

2.31

Hanford Cleanup Operations

e Completion of initial hot cell deactivation activities
enabling the facility to enter into a minimum safe
mode (i.e., the minimum required preventive and
corrective maintenance activities necessary to main-
tain compliance with regulatory requirements and
facility safety basis requirements).

Significant accomplishments achieved at the 324 Build-
ing during 2003 include the following:

e Completion of packaging and shipment of special-
case waste (i.e., radioactive waste for which there was
no previously identified economic disposal or storage
pathway) from the building. These activities resulted
in completion of the 324 Building portion of Tri-Party
Agreement milestone M-92-16.

¢ Continuation of facility deactivation activities in sup-
port of the 324 Building Radiochemical Engineering
Cells, High-Level Vault, Low-Level Vault, and Asso-
ciated Areas Closure Plan (DOE/RL-96-73).

¢ Initiation of decommissioning and decontamination
activities in the basement and Shielded Material

Facility within the 324 Building.

2.3.4.5 Equipment Disposition Project
D. L. Klages

When the Hanford Site was dedicated to the defense
production mission, rail and other heavy equipment was
used to handle and transport radioactive or hazardous
materials and/or to enter facilities where radioactive and
hazardous materials were present. Through use, the equip-
ment became radiologically and/or chemically contami-
nated 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 contami-
nated rail equipment became apparent, and the Equip-
ment Disposition Project was established. The technical
objective of the project is the disposition of 37 contami-
nated 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.



No funding was available to support the continuation of
the Equipment Disposition Project during 2003. There-
fore, only minimal surveillance and maintenance activities

were conducted.

2.3.4.6 233-S Plutonium
Concentration Facility
Decommissioning Project

D. L. Klages

Decontamination and decommissioning activities contin-
ued in 2003 at the 233-S Plutonium Concentration Facil-
ity (233-S Facility) located in the 200-West Area adjacent
to the Reduction-Oxidation (REDOX) Plant. This
work is being performed as a CERCLA non-time-critical
removal action. The 233-S Facility and associated process
equipment were used to concentrate plutonium produced
at the Reduction-Oxidation (REDOX) Plant from 1955
to 1967.

Equipment cleaning and waste disposal activities took
place throughout 2003, 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. Demolition
of the 233-S Facility began in 2003 and is scheduled for
completion in 2004.

2.3.4.7 Central Plateau Surveillance
and Maintenance 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, 200-West, and 200-North
Areas, and on the Fitzner/Eberhardt Arid Lands Ecology
Reserve.

Included in the facilities managed by the Central Plateau
Surveillance and Maintenance 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 [PUREX] Plant, B Plant, Reduction-
Oxidation [REDOX] Plant, and U Plant), was transferred
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from Bechtel Hanford, Inc. to the Central Plateau Sur-
veillance and Maintenance Project managed by Fluor
Hanford, Inc. Three operating major air emission units
and three operating minor emission stacks as defined by

40 CFR 61 are now maintained by the project.

During 2003, facility work conducted under this project
included closing one major emission unit (the B Plant
filters vent), inspecting and cleaning the sample probe and
line, and collecting data at the B Plant stack to show that
it is a minor emission unit. This work was done in addition
to the normal surveillances and maintenance that were
conducted to ensure that the facilities are secure and main-
tained and do not pose a threat to human health or the

environment.

The Radiation Area Remedial Action Program is part of
the Central Plateau Surveillance and Maintenance Proj-
ect. The project 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 sur-
veillances, 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 contam-
inants at these sites from spreading in the environment
while final remediation strategies are identified and

implemented.

2.3.4.8 Canyon Disposition
Initiative

J. R. Robertson

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-
tures. (“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 sam-
pling 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 of 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 and 2003, work
was done to finalize the draft feasibility study (DOE/RL-
2001-11) and to prepare the associated draft proposed

plan for public review.

Following regulator and public review of the Phase I
feasibility study for the Canyon Disposition Initiative
(DOE/RL-97-11), five options were selected for final
evaluation and screening: (1) no action (2) full removal
and disposal, (3) entombment with internal waste disposal,
(4) entombment with internal/external waste disposal,
and (5) close in place — collapsed structure. The feasibility
study (DOE/RL-2001-11) determined that options 2, 3, 4,
and 5 meet the requirements to protect human health and
the environment, and that options 3 and 4 are consistent
with the Performance Management Plan for the Accelerated
Cleanup of the Hanford Site (DOE/RL-2002-47). The final
option for U Plant will be selected during the record of
decision process. Selecting the final option for the five
canyon buildings figures prominently in the DOE’s plan
to use the Central Plateau as an area for long-term treat-
ment, storage, and disposal of waste to support Hanford

cleanup operations.

2.3.5 Fast Flux Test Facility
D. A. Gantt

The Fast Flux Test Facility is a 400-megawatt thermal,
liquid-metal-cooled reactor located in the 400 Area. It
was built in the late 1970s to test 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 systems were deactivated
during the previous deactivation period from 1993 to
1997.
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The Fast Flux Test Facility continued with deactivation
in April 2003. The repairs and upgrades to the fuel han-
dling equipment were completed and successfully tested.
Following the removal of a hold order imposed by
U.S. District Court, the sodium was drained from the sec-
ondary heat transport system loops to the Sodium Stor-
age Facility tanks, where it is stored pending future
conversion to sodium hydroxide for use by the Waste
Treatment Plant. Eighty-one fuel components were
washed, packaged, and placed in approved interim storage.
This included 32 un-irradiated mixed-oxide fuel assem-
blies, which are now in storage at the Plutonium Finishing
Plant.

Fluor Hanford Inc. awarded a contract to TransNuclear,
Inc. for fabrication of the remainder of the interim storage
casks, and work to design a pump to drain the reactor vessel

continued.

2.3.6 Advanced Reactors
Transition Project

J. M. Bishop

The mission of the Advanced Reactors Transition Proj-
ect is to convert the Plutonium Recycle Test Reactor
facility, located inside the 309 Facility, into a structure
that is suitable for low-cost surveillance and maintenance.
During 2003, facility surveillance activities were
conducted.

2.3.7 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, the DOE issued a shutdown order for the plant,
authorizing deactivation and transition of the plutonium
processing portions of the facility in preparation for

decommissioning.



Workers at the Plutonium Finishing Plant complex
embarked on a large and multifaceted effort to stabilize,
immobilize, re-package, and/or properly dispose of nearly
18 tonnes (19.8 tons) of plutonium-bearing materials in
the plant, and had nearly completed this mission by the
end of 2003 (completion occurred in February 2004). The
workers also began to deactivate and dismantle the proc-
essing facilities, while still providing for the safe and

secure storage of nuclear materials until final disposition.

Significant accomplishments achieved at the Plutonium
Finishing Plant during 2003 included the following:

e Completed stabilizing nearly 1,000 plutonium-
bearing polycubes using a unique thermal stabilization
method devised specifically for this project.

e Completed re-packaging the original 4 tonnes
(4.4 tons) of plutonium-bearing residues identified for
action by the Defense Nuclear Facilities Safety Board
in 2000, and went on to package additional materials

categorized as residues since 2000.

¢ Began shipment and disposal of re-packaged plutonium-
bearing residues off of the Hanford Site to the Waste
Isolation Pilot Plant in Carlsbad, New Mexico.

¢ Continued welding stabilized plutonium forms into

sturdy, triple-layered cans meeting strict specifications
of the DOE’s “3013” safety standard.

® Began stabilizing a collection of plutonium-bearing
oxides containing large amounts of chloride salts, using

a unique process developed for this project.

e Stabilized approximately 90% of the total plutonium
inventory by the end of 2003.

e Completed cleanout of plutonium held in an initial
glove box known as HC-7C in the main Plutonium
Finishing Plant Facility and began cleanout in a
second large glove box known as HC-9B.

¢ Began equipment removal in the 232-Z Incinerator
facility in the Plutonium Finishing Plant complex
and completed key environmental documentation in
preparation for additional deactivation work.

¢ Attained over 1 million safe work hours and became the
first high-hazard nuclear facility in the DOE complex
to achieve Star Status in DOE’s Voluntary Protection
Program.

2003 Annual Environmental Report
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2.3.8 Waste Encapsulation
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 strontium
fluoride and cesium chloride capsules stored at the facility.
The capsules will be stored at the Waste Encapsulation
and Storage Facility until 2018 when they will either be
treated at the Waste Treatment Plant or transported to the

national repository.

Tri-Party Agreement milestone M-92-05 was revised in
2003 to assess the viability of directly disposing of the
capsules at the national high-level waste repository as an
alternative to vitrification. The completed assessment is
due June 30, 2007, to Washington State Department of
Ecology.

2.3.9 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 the
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.

2.3.9.1 Waste Tank Status
J. D. Doughty

The Hanford Federal Facility Agreement and Consent
Order, or Tri-Party Agreement (Ecology et al. 1989), for-
mally establishes a schedule for stabilization, retrieval,
and closure of the Hanford 200 Areas waste tanks. Stabili-
zation is achieved by removing all pumpable liquids from a
tank; pumpable liquids are those that will, under the force



of gravity, flow from the waste matrix to the pump intake.
Retrieval is achieved by removing all waste that can be
accessed, mobilized, and retrieved from a tank, to the limits
of the selected retrieval technology. All waste removed
from a single-shell tank during stabilization and retrieval
activities is transferred to a double-shell tank.

A monthly waste tank summary report documents the
status of waste tanks. The December 2003 report, HNF-
EP-0182, Waste Tank Summary Report for Month Ending
December 31, 2003, provided the following information:

® The Hanford tank farms contain 177 high-level radio-
active waste tanks, of which 149 are single-shell tanks

and 28 are double-shell tanks.

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

e The volume of liquid waste that may have leaked
from these tanks has been conservatively estimated
to be between 3 and 4 million liters (750,000 and
1 million gallons).

During 2003, ten single-shell tanks were declared sta-
bilized: 241-U-107, 241-AX-101, 241-A-101, 241-S-107,
241-SX-102, 241-SX-101, 241-C-103, 241-U-111,
241-SX-103, and 241-BY-105. Two additional tanks,
241-BY-106 and 241-S-101, are believed to be stabilized,
but are being further evaluated. As of December 31, 2003,
only tank 241-U-108 remains to be stabilized. Calendar
year 2003 stabilization activities transferred more than
1 million liters (300,000 gallons) of waste from single-shell
tanks to double-shell tanks.

At the close of 2003, waste in 13 tanks was in some stage
of retrieval. Four tanks were in retrieval status but were
not yet being prepared for waste retrieval: 241-C-103,
241-C-105, 241-S-103 and 241-S-105. Seven tanks were
in preparation for retrieval: 241-C-104, 241-S-102,
241-S-106, and four 241-C-200 series tanks. Waste
retrieval from ta