Summary
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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 environmental
regulations.

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

e Describe the environmental and groundwater moni-
toring programs at the Hanford Site.

e Summarize and discuss monitoring information.

e Discuss the estimated radiation exposure to the public
from 2004 Hanford Site activities.

e Discuss activities conducted to assure data quality.

The current mission of DOE at the Hanford Site includes
cleaning up the site and reducing its size. It is the policy
of the DOE that all its activities be carried out to comply
with applicable federal, state, and local laws and regula-
tions, DOE Orders, Secretary of Energy Notices, and
directives, policies, and guidelines from DOE Head-

quarters and site operations.

Compliance with
Environmental Regulations
in 2004

The site’s compliance with federal acts in 2004 is summa-
rized in Table S.1 and discussed in detail in Chapters 3
and 5 of this report.

A key element in Hanford’s compliance program is the
Hanford Federal Facility Agreement and Consent Order
(Tri-Party Agreement). The Tri-Party Agreement is an
agreement among the 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 2004, there were
49 specific Tri-Party Agreement cleanup milestones
scheduled for completion: 48 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 (Chapters 5, 6, and
8). 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 dis-
posal. A summary of waste stored or generated on the site
or received from off the site in 2004 is provided in

Table S.2.

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-shell
and double-shell underground waste storage tanks and

transuranic waste stored in vaults and on storage pads (see

Sections 6.3 and 6.4 for details).

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



Table S.1. Compliance with Federal Acts at the Hanford Site in 2004

Regulation

American Indian Religious
Freedom Act, Antiquities Act,
Archaeological and Historic
Preservation Act, Archaeological
Resources Protection Act, Historic
Sites, Buildings, and Antiquities

Act, National Historic Preservation

Act, and Native American Graves
Protection and Repatriation Act

Clean Air Act

Clean Water Act

Comprehensive Environmental
Response, Compensation, and

Liability Act (CERCLA)

Emergency Planning and
Community Rightto-Know Act

Endangered Species Act

Federal Insecticide, Fungicide,
and Rodenticide Act

Migratory Bird Treaty Act

National Environmental Policy Act

Resource Conservation cmd

Recovery Act (RCRA)

Safe Drinking Water Act

Toxic Substances Control Act
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What it Covers

Cultural resources.

Air quality, including emissions
from facilities and from unmoni-
tored sources.

Discharges to U.S. waters.

Sites already contaminated by
hazardous materials.

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

Rare species of plants and
animals.

Storage and use of pesticides.

Migratory birds or their feathers,
eggs, or nests.

Environmental impact statements
for federal projects.

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

Drinking water systems operated
by DOE at Hanford.

Primarily regulation of chemicals
called polychlorinated biphenyls
(PCBS).
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2004 Status

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

Washington State Department of Health issued four non-
compliance documents regarding emissions at T Plant,

B Plant, and the 209 E Criticality Laboratory and concerns
about the Central Waste Complex Permacon Unit.

The Hanford Site had one National Pollutant Discharge
Elimination System Permit, one storm water permit, and
ten State Wastewater Discharge Permits. There were no
permit violations in 2004.

Remediation work on these sites followed CERCLA require-
ments and met the schedules established by the Tri-Party
Agreement.

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

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

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

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.

Environmental impact statements and environmental
assessments were prepared or conducted as needed. In
2004, DOE issued two environmental impact statements,
one record of decision, and a supplemental analysis for
the Hanford Site.

The Washington State Department of Ecology identified
five non-compliance issues during 2004: (1) concerns
about no wear plates installed beneath pulse-jet mixers at
the Waste Treatment Plant; (2) concerns about corrosion
allowances in piping design at the Waste Treatment Plant;
(3 and 4) concerns related to receipt and management
of sample residue from offsite; and (5) concerns about
waste transfer lines that did not meet minimum slope
requirements.

There were nine public water systems on the Hanford Site.
The systems were monitored for radiological contaminants
and all contaminant concentrations in 2004 met the
requirements of the Washington State Department of
Health.

Non-radioactive waste and radioactive PCB waste in
certain categories were disposed of in accordance with
40 CFR 761 or remained in storage onsite pending

the development of adequate treatment and disposal
technologies.



Table S.2. Hanford Site Waste Summary, 2004

Activity

Waste generated during onsite cleanup activities

Waste received at Hanford from off the site

Waste shipped off the Hanford Site

Waste volume pumped from underground single-shell waste storage

Waste Type

Solid mixed waste

Radioactive waste

Solid mixed waste

Radioactive waste

Hazardous waste

Summary

Amount

318,594 pounds

1.9 million pounds

563,699 pounds

1.1 million pounds
352,547 pounds
734,000 gallons

tanks
Waste volume evaporated at the 242-A evaporator

Waste generated at Hanford and added to underground double-
shell waste storage tanks

Waste volume in underground double-shell waste storage tanks at

the end of 2004

computer database and a hardcopy file of event descrip-
tions and corrective actions. The significance categories
are operational emergency, recurring, 1 (significant
impact), 2 (moderate impact), 3 (minor impact), and

4 (some impact).

In 2004, there were no occurrences ranked as operational
emergency, recurring, or category 1 on the Hanford Site
(see Section 5.2.3). There was one category 2 (moderate
impact) occurrence when small radiologically contami-
nated paint chips were discovered near the 233-S facility.
The chips were collected, bagged, and disposed of. There
was one category 3 (minor impact) event when a subcon-
tractor employee’s personal lapel air monitor showed a
high level for uranium during work on the 300 Area
Remediation Project. The elevated result was from air-
borne radioactivity in the area. Technicians underwent
in vivo chest counts and bioassays, which revealed no
detectable intake.

There were four category 4 (some impact) events during
2004: (1) Radioactive wasps nests were discovered during
cleanup at the 100-N Area; the nests were removed and
(2) Beta
emitting contaminants were discovered in the 200-East

disposed of following appropriate guidelines.

Area in two ant mounds. Biological control personnel
applied a pesticide to the affected area. (3) Grass fires in
the 600 Area were extinguished within 2 hours of being
reported. Although the fires were not in contaminated
areas, any fire on the Hanford Site is treated as though it
has the potential to spread to areas that could be contam-
inated. (4) Contaminated tumbleweeds were discovered

during surveys of contaminated areas. The deep tap root
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-194,000 gallons

Liquid waste 876,000 gallons

Liquid waste 25.16 million gallons

of the tumbleweed allows uptake of subsurface contamina-
tion into the plants. In most cases, the contaminated
tumbleweeds were removed and disposed of; in some
instances, the contamination area boundary was extended

to encompass the tumbleweed growth.

Pollution Prevention and
Waste Minimization

This program (Section 5.10) is an organized and contin-
uing effort to reduce the quantity and toxicity of hazard-
ous, 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. Affirmative procurement (the purchase of envi-

ronmentally preferable products containing recycled mate-
rial) at the Hanford Site achieved 100% of the 2004 goal.

The Hanford Site met the fiscal year 2004 Secretarial
Goals (as defined in a DOE memorandum) for low-level
waste, mixed low-level waste, hazardous and sanitary rou-
tine waste generation, and recycling (including paper,
plastic, cardboard, glass, etc.). In 2004, the program
reported recycling of 2,504 metric tons (2,760 tons) of sani-
tary and hazardous waste. This recycled waste included
309 metric tons (341 tons) of office and mixed paper,
385 metric tons (424 tons) of iron/steel, 103 metric tons
(114 tons) of non-ferrous metal, and 107 metric tons
(118 tons) of appliances and furniture.



The Hanford Site generated 27,546 cubic meters
(36,000 cubic yards) of cleanup/stabilization waste (i.e.,
low-level waste, mixed low-level waste, and hazardous
waste), and did not meet the 10% cleanup stabilization
goal of 24,547 cubic meters (32,100 cubic yards). Not
meeting this goal could be a reflection of additional
cleanup/waste stabilization activities that were not antici-
pated in the fiscal year 2004 waste forecast.

One notable achievement in 2004 was the Mortar Lining
Project for Water Distribution receiving the DOE Office
of Environmental Management Pollution Prevention Best
in Class Award for Innovative Technology. Mortar lining,
an innovative, commercially available technology, is
being used to refurbish 53 kilometers (28.62 miles) of
degraded water lines, ensuring fire protection and a supply
of drinking water during site closure activities. For the
same cost, mortar lining restores twice as much pipeline as
replacement pipe, stopping leaks, and protecting ground-
water from soil contaminants. Pipelines are restored in
place using minimal excavation, which reduces worker risk
by decreasing exposure to possibly contaminated soil. Over
the 10-year life of the project, cost avoidance of more than
$19 million is anticipated, along with waste avoidance of
6,134 metric tons (6,760 tons) of replacement pipe.

Cleanup Operations

Since cleanup activities began at Hanford in 1996, the
primary focus has been on liquid effluent waste sites. After
nearly 8 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 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.

100 Areas Waste Sites.
sites began in the 100 Areas in 1996 and continued in
2004 at the 100-B/C, 100-K, 100-N, and 100-F Areas
(Section 6.1.3.2). A total of 470,060 metric tons

(518,006 tons) of contaminated soil from 100 Areas reme-

Full-scale remediation of waste

diation activities were disposed at the Environmental
Restoration Disposal Facility (near the 200-West Area)
during 2004. Pump-and-treat systems operated to help
remove contamination from groundwater (Table S.3;
Section 8.7.4).
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K Basins Closure Activities. From February 1994 through
2004, work has continued to clean out the K Basins (Sec-
tion 6.1.3.1). The K Basins contained 2,100 metric tons
(2,300 tons) of Hanford N Reactor spent fuel and a small
quantity of irradiated single-pass reactor fuel (fuel from
older Hanford reactors). In mid-2004, responsibility for
K Basins cleanout passed to the new K Basins Closure
Project, and the Spent Nuclear Fuel Project was phased
out. During 2004, the Spent Nuclear Fuel Project, later
the K Basins Closure Project, made the following progress

in cleaning out the K Basins:

e Completed all shipments (370 shipments) of fuel from
the K-East Basin to the K-West Basin.

¢ Removed and dried the last 93 multi-canister overpacks
of fuel from the K-West Basin, completing a total of
386 shipments to achieve 100% completion, satisfying a
major Tri-Party Agreement milestone (i.e., the removal
of all spent fuel from the K Basins was completed in
2004). Over 1.8 million kilograms (4 million pounds)
of fuel, containing over 50 million curies (1,850 mil-
lion gigabecquerels) of radioactivity, were removed

from the K-West Basin.

e Welded 170 multi-canister overpacks with permanent,
N-Stamped closure welds for a total of 290 multi-
canister overpacks welded by year’s end. This welding
effort remained consistently ahead of schedule.

e Continued the washing and load-out of aged fuel
canisters from the K Basins for disposal as low-level
nuclear waste. By the end of 2004, 5,830 cans (78% of
the total) had been washed and disposed. Also 100%
of the contaminated, long-handled pole tools from the
K-West Basin (212 tools) were removed, washed, and
packaged as waste.

® Began pumping sludge from two locations in the K-East
Basin, with two pumping systems, in June and October
2004. By the year’s end, nearly 25% of the total sludge
volume in the K-East Basin had been transferred to
containers.

e Sealed the discharge chute of the K-East Basin per-
manently closed by filling it with special cement called
grout. Putting grout in the discharge chute resolved
some key environmental issues because it sealed the
construction joint between the K-East Basin and
the K-East Reactor structure, a joint that had leaked
contaminated water to the environment in the past.
Also, placing grout in the discharge chute permanently



Summary

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

Mass Removed
2004

30.1 kilograms
(66.4 pounds)

3.5 kilograms
(7.7 pounds)

29.6 kilograms
(65.3 pounds)

1.63 curies

898.3 kilograms
(1,969.7 pounds)

6.67 kilograms
(14.7 pounds)

5,401 kilograms
(11,909 pounds)

12.8 grams
(0.41 ounces)

25 kilograms
(55.1 pounds)

0.033 grams
(0.001 ounce)

Startup
Location Date Contaminant
Groundwater Pump-and-Treat Systems

100-D Area 1997 Chromium
100-H Area 1997 Chromium
100-K Area 1997 Chromium
100-N Area 1995 Strontium-90
200-West Area (200-ZP-1) 1994 Carbon tetrachloride
Operable Unit
200-West Area (200-UP-1) 1994 Carbon tetrachloride
Operable Unit

1994 Nitrate

1994 Technetium-99

1994 Uranium
Waste Management Area 2003 Technetium-99
S-SX

Soil-Vapor Extraction

200-West Area 1991 Carbon tetrachloride

256 kilograms
(564.5 pounds)

Mass Removed —
Since Startup

199 kilograms
(438.8 pounds)

38.6 kilograms
(85.1 pounds)

257.6 kilograms
(568 pounds)

0.15 curies removed;
~12 curies decayed naturally

8,764.4 kilograms
(19,325.5 pounds)

32.71 kilograms
(72.1 pounds)

32,744 kilograms
(72,191 pounds)

116.1 grams
(3.73 ounces)

206.8 kilograms
(456 pounds)

0.00211 curies
(78.07 MBq)

78,300 kilograms
(172,651.5 pounds)

removed approximately 397,000 liters (105,000 gal-
lons) of contaminated water from the K-East Basin
(about 10% of the total water volume).

e Successfully demonstrated an underwater technique
that will remove and clean the contaminated outer-
most surface of the K Basins walls and floor. By
the end of 2004, the K Basins Closure Project was
actively procuring full-scale hydrolasing equipment,
in preparation for beginning to hydrolase the K-East
Basin walls in mid-2005.

200 Areas Waste Sites. Remedial investigations or feasibil-
ity studies continued on various facilities in the 200 Areas

in preparation for cleanup and closure (Section 6.1.2).

300 Area Waste Sites. Remediation continued at the
300-FF-2 Operable Unit. In 2004, 21,640 metric tons
(23,800 tons) of contaminated soil from 300 Area remedi-
ation were removed and disposed of at the Environmental
Restoration Disposal Facility (Section 6.1.4). The
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300-FF-1 Operable Unit was replanted with various species
of grasses; to help prevent erosion, the site was covered

with straw mulch.
Facility Decommissioning

100 Areas Facilities. Decontamination and decommis-
sioning activities continued during 2004 in the 100-D,
100-H, and 100-N Areas. The interim safe storage of the
D Reactor was completed in 2004, while work on the
H Reactor will continue through 2005. These activities
are conducted as non-time-critical removal actions under

CERCLA.

Facility demolition was conducted at the 100-N Area in
2004. Facilities and structures demolished included the
1304-N emergency dump tank, 1300-N emergency dump
basin, 11-N, 13-N, 1714-N, 1714-NA, and 1714-NB facil-
ities. During 2004, work began on the demolition of the
190-DR pump house.



200 Areas Facilities. Transition and decommissioning
activities continued in the 200 Areas during 2004. Demo-
lition began in June 2004 and was completed in September
2004 at the B Plant construction lay-down yard (Sec-
tion 6.2.1.2). It was conducted as a non-time-critical
removal action under CERCLA and involved the safe
demolition, waste packaging, and disposal of 23 contami-
nated structures, including mobile trailers and storage

units, in the B Plant construction lay-down yard.

233-S Plutonium Concentration Facility. Decontami-
nation and demolition activities were completed in 2004
at the 233-S Plutonium Concentration Facility (233-S
facility) located in the 200-West Area adjacent to the
Reduction-Oxidation (REDOX) Plant. The 233-S facility
and associated process equipment were used to concen-
trate plutonium produced at the REDOX Plant from 1955
to 1967. The activities were conducted as a non-time-
critical removal action under CERCLA and involved

the safe demolition, waste packaging, and disposal of the

233-8S facility (Section 6.2.1.3).

221-U Chemical Processing Facility. Removal of ancil-
lary facilities at the 221-U Chemical Processing Facility
began in November 2004 and demolition of at least 11
of the structures began in January 2005 (Section 6.2.1.4).
Demolition of the 224-U and 224-UA Buildings is
expected to be deferred to coincide to the remedial action

for the 221-U Canyon Facility.

Plutonium Finishing Plant. Workers at the Plutonium
Finishing Plant complex (Section 6.2.1.5) stabilized,
immobilized, re-packaged, and/or properly disposed of
nearly 18 metric tons (19.8 tons) of plutonium-bearing
materials in the plant by February 2004. The workers then
started decontaminating and deactivating the processing
facilities while still providing for the safe and secure storage

of nuclear materials until final disposition.

224-B Plutonium Concentration Facility. This facility
was part of the B Plant complex. Past operations have
resulted in contamination throughout some of the struc-
tures. The 224-B Facility Decommissioning Project
was conducted as a non-time-critical removal action
under CERCLA and involved the safe demolition, waste
packaging, and disposal of 23 contaminated structures.
Demolition began in June 2004 and was completed in
September 2004.
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Using the 200 Areas Chemical Separations Plants for
Waste Disposal. The Canyon Disposition Initiative (Sec-
tion 6.2.1.7) was created to investigate the potential for
using the five canyon buildings (B Plant, T Plant, U Plant,
PUREX Plant, and REDOX Plant) at the Hanford Site
as disposal facilities for Hanford Site remediation waste,
rather than demolishing the structures. In December
2004, a feasibility study and proposed plan were released
for public review. These documents examine five alterna-
tives for the remediation of the 221-U facility; however,
the ‘close in place — collapsed structure’ alternative is the
preferred alternative. Under this alternative, equipment
already in the U Plant would be consolidated into the
below-ground U Plant process cells, the cells would be
backfilled with grout, the exterior walls and roof would be
collapsed in place, and the site would be covered with a
barrier. The final disposition path for the U Plant will be

selected during the record of decision process.

300 Area Facilities. Decommissioning of the 324 and
327 Buildings continued during 2004. Preparations are
underway for removal of the remaining waste items, and
the buildings are being maintained in surveillance and
maintenance mode in compliance with safety and regulatory

requirements.

The 313 and 314 Buildings have been in surveillance and
maintenance mode in recent years. These two facilities
were turned over to Bechtel Hanford, Inc. in October

2004 to prepare for facility decommissioning.

The 309 Plutonium Recycle Test Reactor was shut down
in 1969. The facility is being maintained in a surveillance
and maintenance mode to comply with safety and regula-

tory requirements.

400 Area Facilities — Fast Flux Test Facility. Deactiva-
tion activities continued at the Fast Flux Test Facility
(Section 6.2.3) in 2004. Liquid sodium was drained from
the primary heat transport system loops and auxiliary
systems, as well as the upper portion of the reactor vessel to
sodium storage tanks, where approximately 567,812 liters
(150,000 gallons) of liquid sodium metal are now stored,
pending future conversion to sodium hydroxide for use by
the Waste Treatment Plant. The sodium-potassium alloy
systems containing approximately 3,407 liters (900 gal-
lons) of sodium-potassium alloy were drained or flushed

into associated sodium systems for disposition with the



sodium. Eighty-four fueled components were washed and
packaged into 12 interim storage casks. These interim
storage casks and 22 filled interim storage casks previously
stored in the 400 Area Interim Storage Area were trans-
ferred to the 200 Areas Interim Storage Area.

TransNuclear, Inc. began fabricating the remainder of the
interim storage casks and the first nine were delivered.
Work continued on design and fabrication of the reactor
vessel drain pump. Three polychlorinated biphenyl (PCB)
cooled transformers were removed from service and shipped
offsite for disposal; this leaves 10 of the original 19 PCB
transformers in service. Additionally, selected process
systems were deactivated that are no longer required since
the secondary heat transport system sodium has been

drained.
Waste Management

Solid Waste Management. Waste management at the
Hanford Site in 2004 included the treatment, storage, and
disposal of solid waste at many Hanford locations (Sec-
tion 6.3.2).
Central Waste Complex, Waste Receiving and Processing

Facility, T Plant Complex and Radioactive Mixed Waste

Onsite solid waste facilities include the

Disposal Facility. Radioactive waste stored or disposed of
on the Hanford Site in 2004 included 28,500 curies of
low-level waste, 28,500 curies of mixed low-level waste,

and 15,200 curies of transuranic waste.

Two defueled reactor compartments from the U.S. Navy
(Section 6.3.1.5) were received and disposed of in a trench
in the 200-East Area in 2004; this brings the total number
of Navy reactor compartments received to 114.

Waste destined for the Waste Receiving and Processing
Facility includes stored waste as well as newly generated
waste from current site cleanup activities. The waste con-
sists primarily of contaminated cloth, paper, rubber, metal,
and plastic. This facility, which began operating in 1997,
dispositioned and shipped 154 cubic meters (5,440 cubic
feet) of waste during 2004.

Throughout 2004, approximately 566,733 metric tons
(624,719 tons) of remediation waste were disposed at the
Environmental Restoration Disposal Facility. A total of
approximately 4.8 million metric tons (5.2 million tons) of

remediation waste have been placed in the Environmental

Xi
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Restoration Disposal Facility from initial operations
start-up in July 1996 through 2004. The total available
expansion area of the facility site was authorized in the
1995 record of decision to cover as much as 4.1 square

kilometers (1.6 square miles).

The Radioactive Mixed Waste Disposal Facility consists
of two trenches in the 200-West Area (Section 6.3.1.8).
Disposal to the first trench began in September 1999 and
the first layer of waste packages has been completed and
covered with sand and gravel. The second waste layer
has been started. There are currently approximately
3,020 cubic meters (106,600 cubic feet) of waste disposed in
the first trench. There are approximately 80 cubic meters
(2,825 cubic feet) of waste stored in the second trench,
which was opened for operations in July 2004.

During 2004, there were 2,272 cubic meters (2,972 cubic
yards) of mixed low-level waste treated or disposed of at the

Mixed Low-Level Waste Treatment and Disposal Facility
(Section 6.3.1.4).

Liquid Waste Management. Liquid effluent is managed
in facilities that comply with RCRA and state regulations
(Section 6.3.4).

The 242-A evaporator (Section 6.3.4.5) 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
more double-shell tanks. The 242-A evaporator completed
one campaign during 2004. The volume of waste treated
was 3.69 million liters (974,000 gallons), reducing the waste
volume by 619,000 liters (164,000 gallons), or approxi-
mately 17% of the total volume. The volume of process
condensate transferred to the Liquid Effluent Retention
Facility for subsequent treatment in the Effluent Treat-
ment Facility was 1.36 million liters (360,000 gallons).

The Effluent Treatment Facility (Section 6.3.4.2) in the
200-East Area treats liquid effluent to remove toxic metals,
radionuclides, and ammonia, and destroy organic com-
pounds. The treated effluent is stored in tanks, sampled
and analyzed, and discharged to the State-Approved Land
Disposal Site (also known as the 616-A crib). The volume
of wastewater treated and disposed of in 2004 was approx-

imately 106.9 million liters (28.25 million gallons).



Approximately 46.84 million liters (12.38 million gallons)
of liquid waste were stored at the Liquid Effluent Retention
Facility at the end of 2004 (Section 6.3.4.1). The volume
of wastewater received for interim storage during 2004 was

approximately 107.5 million liters (28.4 million gallons).

The 200 Area Treated Effluent Disposal Facility received
540.9 million liters (142.9 million gallons) of unregulated
effluent for disposal in 2004. The major source of this
effluent was uncontaminated cooling water and steam

condensate from the 242-A evaporator.

Industrial wastewater generated throughout the Hanford
Site is collected and treated in the 300 Area Treated Efflu-
ent Disposal Facility (Section 6.3.4.4). The wastewater
consists of once-through cooling water, steam condensate,
and other industrial wastewater. The volume of industrial
wastewater treated and disposed of during 2004 was

136.8 million liters (33.13 million gallons).

Underground Waste Storage Tanks. The Office of River
Protection manages the DOE’s River Protection Project,
which is responsible for storage, retrieval, treatment, and
disposal of high-level tank waste and the closure of tank
farms on the Hanford Site (Section 6.4). During the year,
605,800 liters (160,100 gallons) of waste were pumped
from single-shell tanks into the double-shell tank system.
At the end of 2004, there were 95.27 million liters
(25.17 million gallons) of waste in the double-shell tanks.

Hanford Waste Treatment and Immobilization Plant
(Waste Treatment Plant). The Waste Treatment Plant
is being built on 26 hectares (65 acres) located on the
Central Plateau outside of 200-East Area to treat radio-
active and hazardous waste currently stored in 177 under-
ground waste storage tanks (Section 6.5). At the end of
2004, engineering designs were 77% complete and con-
struction was 37% complete for the pretreatment,
high-level waste vitrification, and low-activity waste
vitrification facilities. Site excavation for the Waste
Treatment Plant analytical laboratory was completed and
construction was approximately 10% complete at the end
of 2004. A notable Waste Treatment Plant achievement
in 2004 was installation of the pretreatment 4-pack waste
receipt vessels. Each 1.42-million-liter (375,000-gallon)
stainless steel tank was fabricated onsite, then lifted
over walls and set in place. During 2004, workers at the
Waste Treatment Plant installed more than 39,624 meters

2004 Annual Environmental Report

xii

(130,000 feet) of piping and 20,865 metric tons
(23,000 tons) of rebar, and poured over 12,000 truckloads

of concrete.

DOE has completed the final review of the report on
revised seismic data for the design of the Waste Treatment
Plant (Section 5.8.2.1). As a result of the analysis, the
seismic design specifications for the Waste Treatment
Plant Pretreatment Building and High-Level Waste Build-
ing will be modified to withstand larger ground motions.
The design changes do not impact other large facility
structures within the Waste Treatment Plant complex.
The principal impact of the revised specifications is addi-
tional expense for design re-analysis and probable project
delays from equipment procurement and redesign of
piping hangers. The design re-analysis is expected to take
approximately 6 months, while the effects of the redesign
on the construction schedule are still being determined.
Preliminary analyses indicate that most of the existing
construction has sufficient design margin to preclude
physical modifications to the existing construction. DOE
is performing an analysis of overall project costs and

schedule impacts.

Throughout 2004, DOE and its contractor have worked
closely with the Defense Nuclear Facilities Safety Board
to resolve concerns about the presence of potentially flam-
mable concentrations of hydrogen in the Waste Treatment
Plant (Section 5.8.2.2). The Waste Treatment Plant waste
will generate hydrogen in quantities and at rates that may
require controls in some of the pretreatment facility vessels
and high-level radioactive waste vessels. Work has been
done to systematically identify and evaluate locations
throughout the Waste Treatment Plant beyond the primary
process vessels (in pipes and ancillary vessels) where
hydrogen could accumulate. A design guide to evaluate
the potential of hydrogen buildup and apply preferred
preventive and mitigative engineering controls has been
proposed. Identification of areas where additional controls
are needed has been completed, and recommended design

solutions are currently being finalized. The final report is

scheduled to be completed in April 2005.

Effluent Monitoring
Program

Effluent monitoring at Hanford has two elements:

(1) liquid effluent and airborne emissions monitoring at



site facilities and operations and (2) environmental moni-
toring near facilities and operations that have the potential
to discharge, or have discharged, stored, or disposed of

radioactive and hazardous materials.

Liquid Effluent and Airborne Emissions. Liquid effluent
and airborne emissions that may contain radioactive or
hazardous constituents are continually monitored when
released to the environment at the Hanford Site. Facility
operators perform the monitoring mainly through analyz-
ing samples collected at points of release into the environ-
ment. Monitoring data are evaluated to determine the
degree of regulatory compliance for each facility and/or
the entire site. The evaluations are also useful to assess
the effectiveness of effluent treatment and pollution-

management practices.

In 2004, only facilities in the 200 Areas discharged radio-
active liquid effluent to the ground, which went to the
State-Approved Land Disposal Site (Section 8.3). 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 2004
(Section 5.4.1).

Radioactive air emissions usually come from a building
stack or vent. In 2004, radioactive emission discharge
points were located in the 100, 200, 300, 400, and
600 Areas. Table 8.1.1 of this document provides a sum-
mary of radionuclides discharged to the atmosphere at
the Hanford Site in 2004. Non-radioactive air pollutants
from such things as diesel-powered electrical generating
plants were also monitored. Table 8.1.2 summarizes the
non-radioactive discharges to the air on the Hanford Site
during 2004.

Site Closure Activities

The principal requirements for the control and release
of property at Hanford containing residual radioactivity
are given in DOE Order 5400.5, Radiation Protection of
the Public and the Environment. These requirements are
designed to be certain that property is evaluated; radiologi-

cally characterized; and decontaminated before release; the
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Summary

level of residual radioactivity in property to be released is
as near background levels as is reasonably practicable and
meets DOE authorized limits; and all property releases are
appropriately certified, verified, documented, and reported.
No property with detectable residual radioactivity was
released from the Hanford Site in 2004 (Chapter 7).

Emergency Decontamination Facility. The Emergency
Decontamination Facility (Section 7.0.1.1) maintained
next to Kadlec Medical Center in Richland is no longer
needed because other decontamination facilities have
been constructed. During 2004, DOE and Kadlec Medical

Center continued to work on closing the facility.

Hanford Reach National Monument. The Hanford
Reach National Monument lies within the boundaries of
the Hanford Site. Although DOE maintains administra-
tive control over the land within the monument, the
U.S. Fish and Wildlife Service manages about 84% of
the land (Section 7.0.1.2). In 2001, the DOE Office of
Inspector General concluded that 57,900 hectares
(143,000 acres) of land within the monument could be
transferred to the U.S. Department of Interior without
adversely affecting DOE operations on the Hanford Site.
Subsequently, the DOE Richland Operations Office
entered into negotiations with the U.S. Department of
Interior regarding release and transfer of selected portions
of the monument from DOE control to the jurisdiction of
the U.S. Fish and Wildlife Service. The necessary proc-
esses and assessments to make that happen are currently

underway.

Columbia River Corridor. Activities continued during
2004 to clean up the Columbia River Corridor (Sec-
tion 7.0.2). Although risk assessments are usually done
prior to cleanup activities, the regulatory agencies have
granted interim records of decision to initiate cleanup first
and postpone conducting risk assessments until a later
date. The River Corridor Baseline Risk Assessment Proj-
ect has begun a pilot risk assessment in the 100-B/C Area
that may be adapted for use at all 100 Areas and the
300 Area. The project has created a website to provide
information about project activities. The site includes
the dates of public involvement opportunities, documents
available for review and comment, administrative infor-
mation, and links to related projects. The website can be
found at http://www.bhierc.com/Projects/risk/risk.htm.



Environmental Monitoring

The early identification of, and appropriate response to,
potentially adverse environmental and resource effects
associated with DOE operations are assured by routinely
conducting pre-operational environmental characteriza-
tion and assessment activities; monitoring effluent and
emissions; performing environmental monitoring and
surveillance; monitoring cultural resources; performing
periodic sampling of Hanford Site drinking water; and
monitoring and controlling contaminated and undesirable
biota.

The primary environmental and resource monitoring
program and projects at Hanford include the Effluent
Monitoring Program, conducted by Fluor Hanford, Inc.;
the Public Safety and Resource Protection Project, man-
aged by the Pacific Northwest National Laboratory; and

the Groundwater Performance Assessment Project, also
managed by Pacific Northwest National Laboratory.
Pacific Northwest National Laboratory personnel through
a contract with Fluor Hanford, Inc. monitor radiological
contaminants in Hanford Site drinking water. The Bio-
logical Control Program manages activities on the Han-
ford Site to prevent, limit, and clean up contaminated
or undesirable plants or animals and to remediate their
impact to the environment and human health and safety.
This program is managed for DOE by Fluor Hanford, Inc.
The overall objectives of these monitoring and surveil-
lance programs are to demonstrate compliance with
applicable federal, state, and local regulations; confirm
adherence to DOE environmental, public health, and
worker protection policies; and support environmental

and waste management decisions.

Table S.4. Hanford Site Monitoring Results for 2004

What was Monitored?

Air Air particles and gases were analyzed for radioac-
tive materials. Air was sampled at 23 site-wide
locations on Hanford, 11 perimeter locations,

8 community locations, and in 2 distant communities.
In addition, near-facility monitoring collected air
samples at 85 locations near Hanford facilities.

Columbia River Water

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

The Bottom Line

All measurements of radioactive materials in air were
below recommended guidelines. In general, radionu-
clide concentrations near facilities were at or near
Hanford Site background levels, which are much less
than DOE derived concentration guides but greater
than concentrations measured off the site. The data
also show that concentrations of certain radionuclides
were higher and widely variable within different onsite
operational areas.

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
2004, there was no indication of any deterioration of
Columbia River water quality resulting from operations
at Hanford.

that the water is usable for substantially all needs.

Columbia River Shoreline

shoreline.

Groundwater

water movement.

Drinking Water

monitored.
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Includes groundwater discharges to the Columbia
Springs 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

Groundwater samples were collected from 727 wells
and 154 shoreline aquifer tubes to monitor contam-
inant concentrations. Water levels were measured
in several hundred wells on the site to map ground-

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

Samples collected at the springs contained some
contaminants at levels above those observed in near-
shore river water but similar to local groundwater.
However, concentrations in river water downstream of
the shoreline springs remained far below federal and
state limits.

Samples showed that groundwater contaminant plumes
are continuing to move from beneath former waste sites
to the Columbia River. The total area of radiological
and chemical contaminant plumes with contaminant
concentrations exceeding drinking water standards was
estimated to be approximately 66 square miles during
2004. This area occupies 11.2% of the total area of the
Hanford Site. The tritium and iodine-129 plumes have
the largest areas with concentrations exceeding drinking
water standards.

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



Environmental monitoring and surveillance results for
2004 are summarized in Table S.4. For detailed discus-
sions of results, refer to the appropriate sections of this

report.

Climate and Meteorology. Meteorological measurements
are taken to support Hanford Site emergency preparedness,
site operations, and atmospheric dispersion calculations
(Section 8.16). Support includes weather forecasting and
maintenance and distribution of climatological data. A
complete listing of climatological data for calendar year
2004 is contained in Hanford Site Climatological Data
Summary 2004 with Historical Data.

Calendar year 2004 was slightly warmer than normal and
precipitation was above normal. The average temperature
for 2004 was 12.6°C (54.6°F), which was 0.6°C (1.0°F)
above normal (12.0°C [53.6°F]). Seven months during
2004 were warmer than normal; five months were cooler
than normal. December had the greatest positive depar-
ture, 2.3°C (4.2°F); January, at 1.4°C (2.6°F) below normal,

had the greatest negative departure.

Summary

Precipitation during 2004 totaled 20.2 centimeters
(7.96 inches), which is 114% of normal (17.7 centimeters
[6.98 inches]). Snowfall for 2004 totaled 58.2 centimeters
(22.9 inches), compared to an annual normal snowfall of
39.1 centimeters (15.4 inches).

The average wind speed during 2004 was 3.1 meters per
second (7.0 miles per hour), which was 0.3 meter per
second (0.6 mile per hour) below normal. The peak gust
for the year was 28.2 meters per second (63 miles per hour)

on January 30.

No dust storms were recorded at the Hanford Meteorology
Station during 2004. There has been an average of five
dust storms per year at the Hanford Meteorology Station
during the entire period of record (1945-2004).

Cultural Resources. The DOE is responsible for man-
aging and protecting the Hanford Site’s cultural and
historic resources (Section 8.15). The Hanford Cultural
and Historic Resources Program, which is maintained by

DOE, assures that cultural and historic resources entrusted

Food and Farm Products

Fish and Wildlife

Effluent and Emissions

Soil

Vegetation

Table S.4. (contd)

What was Monitored?

Samples of asparagus, grapes, leafy vegetables,
milk, potatoes, tomatoes, and wine were collected
from 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 moni-

tored at 85 onsite locations and 6 reference locations.

Carcass, bone, and muscle samples were analyzed
to evaluate radionuclide levels.

Airborne emissions and liquid effluent that may
contain radioactive or hazardous constituents are
continually monitored on the Hanford Site.

Soil samples were collected at 83 locations near
facilities and at 42 site-wide and offsite locations;
19 investigative samples were also collected.

Vegetation samples were collected near Hanford
Site facilities and at 14 site-wide and offsite
locations.
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The Bottom Line

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

Samples of carp, sculpin, quail, pheasant, clams, deer,
and elk 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 and emissions
monitoring requirements was achieved in 2004.

In general, radionuclide concentrations in soil samples
collected from or adjacent to waste disposal facilities in
2004 were higher than the concentrations in samples
collected farther away and were significantly higher than
concentrations than concentrations measured offsite.
The data also show, as expected, that concentrations

of certain radionuclides in 2004 were higher within differ-
ent operational areas when compared to concentrations
measured in distant communities. There were 19 instances
of radiological contamination in investigative soil samples.
Of the 19 locations, 16 were cleaned up. At the remain-
ing locations, the contamination levels did not exceed
the radiological control limits for the sites and the soil
was left in place.

Concentrations of radionuclides were elevated near
facilities when compared to distant communities. Some
radionuclides were detected at low concentrations in
site-wide samples. Concentrations is offsite samples
were generally below detection limits.



to DOE are managed responsibly and in accordance with

applicable regulatory requirements.

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 properties 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
2004, 166 cultural resource reviews were requested and
conducted.

During 2004, sites were also 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.

Places with cemeteries or known human remains include
locations that are sacred to the Wanapum Band, Yakama
Nation, Confederated Tribes of the Umatilla Indian
Reservation, and the Nez Perce Tribe. Overall, places with
human remains were found to be stable during 2004. No

violations were noted.

The historic First Bank of White bluffs building continues
to deteriorate. Stabilization and planning for the rehabili-
tation of the bank building continued in 2004. Of the

current walls, 50% to 60% will need to be reconstructed.

Identification and evaluation activities are performed to
comply with National Historic Preservation Act Sec-
tion 106 and Section 110.

1,335 hectares (3,300 acres) were surveyed. Twenty-one

In 2004, approximately

historic period archaeological sites and 32 isolated finds,
25 of which date to the prehistoric period, were recorded
in 2004.

Evaluation efforts in 2004 focused on generating informa-
tion about the Hanford Site’s pre-1943 agricultural land-
scape and White Bluffs town site in order for DOE to make
its determination on the eligibility of these resources for
listing in the National Register. DOE will make a final
determination on their eligibility in 2005.

The application of the curation strategy for artifacts and
records associated with the Hanford Site Manhattan
Project and Cold War Era Historic District continued

during 2004. Twenty assessments were conducted during
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2004, in four buildings in the 300 Area, seven buildings in
the 200 Areas, two facilities in the 700 Area (downtown
Richland), and seven buildings in the 100-N Area.

Potential Radiological
Doses from 2004 Hanford
Operations

During 2004, the potential radiological dose to the public
from Hanford operations was evaluated to determine
compliance with pertinent regulations and limits (Sec-
tion 8.14). The methods used to calculate the potential
doses are presented in Appendix E. The potential dose
to the offsite maximally exposed individual in 2004 was
0.014 mrem (0.14 uSv) per year. The national average
dose from background sources, according to the National
Council on Radiation Protection, is approximately
300 mrem/yr (3 mSv/yr), and the current DOE radiolog-
ical dose limit for a member of the public is 100 mrem/yr
(1 mSv/yr).

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 require-
ments 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 con-
trol methods used in 2004 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 2004, sample collection and laboratory analyses were
conducted using documented and approved procedures.
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.



