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The Hanford Site Environmental Report is prepared and published annually by the U.S.
Department of Energy (DOE) for distribution to local, state, and federal government agencies,
Congress, the public, news media, and Hanford Site employees. This report includes information
for CY 2008 but also includes some early 2009 information. The purpose of the report is to
provide the reader with the most recent information available on 1) environmental monitoring
efforts on and around the site, 2) Hanford Site cleanup activities, and 3) the status of the Site’s
compliance with federal, state, and local environmental laws and regulations.

The report was prepared for DOE by the Pacific Northwest National Laboratory (PNNL), with
the support of site contractors and describes programs conducted by PNNL, a research and
development laboratory; Fluor Hanford, Inc., the former project management contractor
responsible for nuclear legacy cleanup and support services; CH2M HILL Plateau Remediation
Company, the new plateau remediation contractor responsible for environmental cleanup on the
Central Plateau; Washington Closure Hanford, LLC, the river corridor closure contractor
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vitrifying Hanford’s tank waste; and numerous subcontractors at the Hanford Site.
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Preface

The Hanford Site environmental report is prepared annu-
ally for the U.S. Department of Energy (DOE) in accor-
dance with the requirements in DOE Manual 231.1-1A,
“Environment, Safety, and Health Reporting Manual,” and
DOE Order 231.1A, “Environment, Safety, and Health
Reporting.” The report provides an overview of activities
at the Hanford Site; demonstrates the status of the site’s
compliance with applicable federal, state, and local environ-
mental laws and regulations, permits, executive orders, and
DOE policies and directives; and summarizes environmental
data that characterize site environmental management
performance. The report also highlights significant envi-
ronmental and public protection programs and efforts. Some
historical and early 2009 information is included where
appropriate.  More detailed environmental compliance,
monitoring, and surveillance information is provided in

additional reports referenced in the text.

Although this report was primarily written to meet DOE
reporting requirements and guidelines, it is also intended
to provide a broad spectrum of environmental information
to DOE managers, the public, Native Americans, public
officials, regulatory agencies, Hanford Site contractors,
and elected officials. Appendix A lists helpful information
to aid the reader, including scientific notation, units of
measure, unit conversion information, and nomenclature.

Appendix B is a glossary of terms.

The Pacific Northwest National Laboratory’s Public Safety
and Resource Protection Project produced this report for
the DOE Richland Operations Office. Battelle Memorial
Institute (Battelle) operates the Pacific Northwest National
Laboratory for DOE. Battelle is a non-profit, independent,
science and technology contract research institute. Personnel

from the Pacific Northwest National Laboratory and Fluor
Hanford, Inc. and its principal subcontractors wrote major
portions of the report. Washington Closure Hanford, LLC;
Bechtel National, Inc.; CH2M HILL Plateau Remediation
Company; and Washington River Protection Solutions,
LLC also prepared or provided significant input to selected

sections.

Inquiries regarding this environmental report should be
directed to DC (Dana) Ward, DOE Richland Operations
Office, PO. Box 550, MS A5-15, Richland, Washington,
99352 (dana_c_ward@rl.gov) or to RL (Roger) Dirkes, Pacific
Northwest National Laboratory, PO. Box 999, MS K6-75,
Richland, Washington, 99352 (rl.dirkes@pnl.gov).

Report Availability

This environmental report was produced in both paper
and electronic formats. The paper formats include this
technical report, two supplemental data appendixes, and a
less-detailed summary report (PNNL-18427-SUM). The
report is available in portable document format (PDF) on
compact disk and electronically at the following website:
http://hanford-site.pnl.gov/envreport. Report copies are also
available at libraries in communities near the Hanford Site,
at several university libraries in Washington and Oregon,
and at the DOE’s Public Reading Room located at the
Washington State University Tri-Cities Consolidated Infor-
mation Center in Richland, Washington. All versions of
the report can be obtained from JP (Joanne) Duncan, Pacific
Northwest National Laboratory, PO. Box 999, MS K6-85,
Richland, Washington, 99352 (joanne.duncan@pnl.gov),

while supplies last.
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JP Duncan

Each year, the U.S. Department of Energy (DOE) prepares
this integrated Hanford Site Environmental Report in
accordance with DOE Order 231.1A, “Environment, Safety
and Health Reporting.” This report is designed to inform the
public, regulators, stakeholders, and other interested parties
of Hanford Site environmental performance for the 2008
calendar year. Individual sections are designed to provide

detail on the following:

e The Hanford Site and its mission

e Hanford Site compliance with all applicable DOE,

federal, state, and local regulations

e Status and results of Hanford Site cleanup and reme-

diation activities
¢ Hanford Site environmental management performance

e Hanford Site environmental and groundwater moni-

toring programs and monitoring data findings

e Potential radiation doses to onsite staff and the public
residing in the Hanford Site vicinity

e Data quality assurance methods.

The current mission of DOE at the Hanford Site includes
site cleanup and remediation and reduction in land size.
DOE directs that all activities be performed in compliance
with applicable federal, state, and local laws and regulations;
DOE Orders; Secretary of Energy Notices; and directives,
policies, and guidelines from DOE Headquarters.

Compliance with Federal,
State, and Local Laws and
Regulations in 2008

A key feature in the Hanford Site compliance program is
the Hanford Federal Facility and Consent Order, also known
as the Tri-Party Agreement. The Tri-Party Agreement is
an agreement among the Washington State Department of
Ecology, the U.S. Environmental Protection Agency (EPA),
and DOE to achieve compliance with the remedial action
provisions in the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA) and
with treatment, storage, and disposal unit regulations and
corrective action provisions in the Resource Conservation and
Recovery Act of 1976 (RCRA). The Tri-Party Agreement
has evolved to meet changing conditions as site cleanup
requirements have progressed. During 2008, there were
52 specific Tri-Party cleanup milestones scheduled for
completion: 42 were completed on or before their required
due dates, 1 was completed beyond the established due
date, 2 were extended to beyond 2008, and 7 were not yet
complete at the end of 2008. During 2008, 21 negotiated
change requests to the Tri-Party Agreement were approved.

Compliance with federal acts on Hanford Site work activi-
ties conducted in 2008 is summarized in Table S.1 and
discussed in detail in Chapters 3 and 5 of this report.

Hanford Site Cleanup
Operations

In 1996, when Hanford Site cleanup activities began, the
primary focus was on former liquid effluent sites. Progress
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Table S.1. Status of Compliance with Federal Acts on the Hanford Site in 2008

Regulation What It Covers 2008 Status

Atomic Energy Act of 1954 Proper management of radioactive In 2008, six DOE regulations and directives pertaining to the
materials. management and control of radioactive materials on the Hanford
Site were issued or underwent significant revision. In addition, six
technical standards or handbooks underwent significant revision.

Clean Water Act of 1977 Point-source discharges to The Hanford Site has one National Pollutant Discharge Elimination
U.S. surface waters. System permit, one storm water permit, and several state sanitary
wastewater discharge permits. There were no permit violations in
2008.

Emergency Planning & Community The public’s right to information In early 2009, Hanford Site officials issued the 2008 Hanford Site

Rightto-Know Act of 1986 about hazardous materials in the Tier Two Emergency and Hazardous Chemical Inventory report to
community and the establishment of the Washington State Department of Ecology’s Community Right-
emergency planning procedures. To-Know Unit; local emergency planning committees for Benton,

Franklin, and Grant Counties; and both the city of Richland and
Hanford Site fire departments. The 2008 Hanford Site Toxic
Chemical Release Inventory was released in June 2009.

Federal Insecticide, Fungicide, and Storage and use of pesticides. On the Hanford Site, pesticides are applied by commercial
Rodenticide Act of 1975 pesticide operators licensed by the state.
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Table S.1. (contd)

Regulation What It Covers

National Environmental Policy Act of
1969 (NEPA)

Environmental impact statements for
major federal projects that have the
potential to significantly affect the
quality of the human environment.

2008 Status

In October 2008, DOE released the Draft Global Nuclear Energy
Partnership Programmatic Environmental Impact Statement,
providing an analysis of the potential environmental consequences
of alternatives to the present open fuel cycle, in which nuclear fuel
is used one time and sent to geologic disposal. A supplemental
analysis to the 1999 Hanford Comprehensive Land-Use Plan Environ-
mental Impact Statement was issued in August 2008. The Draft
Planning Report/Environmental Impact Statement Yakima River
Basin Water Storage Feasibility Study, Yakima Project, Washington,
was released in January 2008; the final version was published in
December 2008 for public comment. The Final Conservation Plan
and Environmental Impact Statement for the Hanford Reach National
Monument was issued in August 2008; the Record of Decision was
issued in November 2008. Two draft environmental impact state-
ments were in preparation in 2008: 1) the environmental impact
statement for the disposal of greater-than-Class-C low-level radioac-
tive waste; and 2) the Tank Closure and Waste Management Envi-
ronmental Impact Statement.

Resource Conservation and
Recovery Act of 1976 (RCRA)

Tracking hazardous waste from
generator to treatment, storage, or
disposal (referred to as cradle-to-
grave management).

DOE is operating under an expired facility RCRA permit at the
Hanford Site while the Washington State Department of Ecology
drafts a new permit. During 2008, 40 revisions fo the Hanford
Facility RCRA Permit Part A Form and 1 RCRA Part B permit appli-
cation were submitted fo the state for review and approval. One
treatment, storage, and disposal unit was approved for closure

in 2008. Washington State Department of Ecology performed
28 RCRA inspections on the Hanford Site during 2008 to assess
compliance with applicable requirements. Two RCRA non-
compliance documents were received at the Hanford Site in 2008:
1) violations involving dangerous waste designation at the T Plant
Complex; and 2) violations for the removal and shipment of
anhydrous ammonia cylinders from the 100-N Area. All issues
were resolved with no impact to the environment.

Hazardous chemical regulation and
tracking; primarily polychlorinated
biphenyls (PCBs).

Toxic Substances Control Act

During 2008, the 2007 PCB annual document log report for the
Hanford Site and a 2007 PCB annual report were submitted to
the EPA as required. EPA-approved risk-based disposal approvals
were used in 2008 for retrieving waste from selected single-shell
underground waste storage tanks; for the removal of containers of
treated sludge from the K-East Basin; and continued storage of two
water tower tanks containing PCB-contaminated paint.
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has reduced the number of liquid effluent sites requiring
remediation, allowing current cleanup activities to shift
to the remediation of waste burial grounds. The volume
of contamination in waste burial grounds is generally less
than at liquid effluent waste sites; however, identification,
characterization, and disposal of the wastes may involve
additional time and scope. During 2008, remediation
activities continued in the 100, 200, and 300 Areas, and for

Hanford Site groundwater and the vadose zone.

Remediation of 100 Areas Waste Sites. Remediation in
the 100 Areas during 2008 focused on waste burial grounds
and miscellaneous waste sites in the 100-B/C, 100-K,
100-D, 100-H, and 100-F Areas (Section 6.2.2.1). A total
of 367,500 metric tons (405,125 tons) of contaminated soil
from the 100 Areas remediation activities were disposed of
at the Environmental Restoration Disposal Facility (near
the 200-West Area) during 2008. The majority of the con-
taminated soil was from the 100-D and 100-H Areas. Several
remediated and backfilled waste sites in the 100-F Area were

revegetated with native grass seed and sagebrush, bitter-
brush, and hopsage seedlings in 2008.

Pump-and-treat systems continued to help remove contam-
inants from the groundwater beneath the 100 Areas in 2008
(Table S.2).

K Basins Closure Activities. For nearly 30 years, the
K Basins stored 2,100 metric tons (2,300 tons) of Hanford
N Reactor spent fuel and a small quantity of irradiated fuel
from older Hanford Site reactors. The fuel was removed
in an effort that ended in 2004, but fuel corrosion over the
years left behind sludge and debris. During 2008, K Basins
cleanup continued with the removal of debris from both
the K-East and K-West Basins. The K-West Basin floor and
pit sludge was containerized in underwater containers. All
sludge from the K-East Basin was removed, completing
deactivation and allowing the start of decommissioning
activities, including the demolition of the K-East Basin

Table S.2. Summary of Groundwater Pump-and-Treat Systems and a Vadose Zone Soil-Vapor Extraction System

Startup
Location Date

Contaminant

Mass Removed Mass Removed

2008 Since Startup

100-D Area (100-HR-3-D 1997
Pump-and-Treat System)

Chromium

22.9 kilograms
(50 pounds)

287 kilograms
(630 pounds)

100-K Area (100-KR-4 1997
Pump-and-Treat System)

Chromium

18.1 kilograms
(40 pounds)

330 kilograms
(728 pounds)

200-West Area (200-ZP-1 1994
Pump-and-Treat System)

Carbon tetrachloride

462 kilograms
(1,000 pounds)

11,400 kilograms
(25,000 pounds)

Waste Management 2003
Area S-SX

Technetium-99

~0.08 gram
(0.003 ounce)

0.38 gram
(0.01 ounce)
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structural steel superstructure. Further information con-
cerning K Basins remediation and closure activities in 2008

is discussed in Section 6.2.2.2.

Remediation of Waste Sites on the Central Plateau.
Remedial investigation or feasibility study activities con-
tinued on waste sites on the Hanford Site Central Plateau
in 2008. Pipeline sampling, geophysical logging, direct-push
technology evaluations, and characterization drilling were
performed at several operable units, and feasibility studies
and proposed plans were issued for several sites. Discussions

of these activities are provided in Section 6.2.1.

Pump-and-treat systems and a soil-vapor extraction system
continued to help remove contaminants from the ground-
water and vadose zone beneath the 200 Areas in 2008
(Table S.2).

Remediation of 300 Area Waste Sites. Remediation
efforts in 2008 focused on the 300-FF-2 Operable Unit waste
sites; activities at these waste sites began in 2002. In 2008,
163,000 metric tons (180,000 tons) of contaminated soil
from the 300-FF-2 Operable Unit was removed and disposed
of at the Environmental Restoration Disposal Facility. The
618-7 Burial Ground, located just west of the 300 Area,
was remediated in 2008. Discussions of these activities are

provided in Section 6.2.3.

Facility Decommissioning and
Deactivation Activities

Decommissioning of 100 Areas Facilities. During 2008,
100 Areas

sioning, and demolition activities focused on the 100-N

deactivation, decontamination, decommis-
Area, where 30 buildings and facility stacks were demolished.

In addition, 105-B Reactor roof repairs were completed

(Section 6.3.4).

Decommissioning of Facilities on the Central Plateau.
The transition and decommissioning of facilities on the
Central Plateau continued in 2008. Activities at the
Plutonium Finishing Plant included the de-inventory of
plutonium for shipment to the Savannah River Site in
South Carolina; continued cleanout of contaminated
equipment; leak testing of plutonium shipping containers;
and draining and blanking the hydrofluoric acid lines in

the main Plutonium Finishing Plant process building

(Section 6.3.1.1). Additional activities in 2008 including

surveillance, maintenance, and decontamination or
stabilization of over 500 waste sites, including former waste
disposal cribs, ponds, ditches, trenches, unplanned release
sites, and waste burial grounds continued at buildings and
waste sites in the 200-East, 200-West, and 200-North
Areas and the Fitzner/Eberhardt Arid Lands Ecology
Reserve Unit. Periodic surveillances, radiation surveys, and

herbicide and pesticide applications also were conducted

(Section 6.3.1.2).

Decommissioning of 300 Area Facilities. During 2008,
300 Area deactivation, decontamination, decommissioning,
and demolition activities continued to focus on removing
physical barriers to performing remedial actions in the
300-FF-2 Operable Unit. Fifteen facilities and buildings
were demolished in the 300 Area in 2008 (Section 6.3.2).

Deactivation of 400 Area Facilities — Fast Flux Test
Facility. After multiple studies, a final decision was made
by DOE to complete facility deactivation, including
removing all nuclear fuel, draining the sodium systems, and
deactivating systems and equipment to place the facility in
a low-cost, long-term surveillance and maintenance con-
dition by September 2009. During 2008, fuel removal from
the 400 Area Property Protected Area was completed. A
RCRA permit for mixed waste container storage for greater
than 90 days, issued by the Washington State Department
of Ecology in November 2007, allowed the storage of
mixed waste in the 400 Area Interim Storage Area (Build-
ing 4718) in 2008. Deactivation activities continued in
2008, including shipment of four polychlorinated biphenyl
(PCB)-laden transformers for disposal, the shutdown of
operating systems (electric, fire suppression, water, ventila-
tion, etc.), and cleanout and closure of the reactor contain-

ment building and supporting facilities (Section 6.3.3).

Waste Management

Hanford Site cleanup activities generate non-regulated,
radioactive, non-radioactive, mixed, and hazardous waste
(Chapters 5 and 6). Mixed waste contains 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 at the site or shipped to offsite facilities for treatment
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and disposal. Table S.3 provides a summary of waste stored,  In addition to newly generated waste, significant quantities
generated, and treated at the site or received from offsite in ~ of legacy waste remain from years of nuclear materials
2008. production and waste management activities. Most legacy

Table S.3. Hanford Site Waste Summary for 2008

Activity Waste Type Amount

Solid waste received at the Hanford Site from offsite (includes Hanford Site Solid mixed waste 416,300 kilograms
generated waste freated by an offsite contractor and returned to the Hanford (459 fons)
Site as newly generated waste)
Radioactive waste 403,700 kilograms
(445 tons)

Waste volume pumped from underground single-shell waste storage tanks to Liquid waste 260 thousand liters

double-shell waste storage tanks (includes flush/dilution water) (69 thousand gallons)

Waste volume evaporated at the 242-A Evaporator Liquid waste 0 liter
(0 gallon)

Waste volume in underground double-shell waste storage tanks at the end Liquid waste 101 million liters

of 2008 (26.7 million gallons)

Waste treated or directly disposed of at the Mixed Low-Level Waste Mixed low-level solid waste 816 cubic meters
Treatment and Disposal Facility (28,800 cubic feet)

Volume of aqueous waste received at the Liquid Effluent Retention Facility Wastewater containing low levels 65.1 million liters
of organic compounds and fritium

(17.2 million gallons)

Volume of wastewater treated at the 242-A Evaporator Liquid waste from single-shell 0 liter

fanks (0 gallon)

Volume of wastewater treated and disposed of at the 300 Area Treated Industrial wastewater 161 million liters

Effluent Disposal Facility (42.4 million gallons)
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waste from past operations at the Hanford Site resides in
RCRA-compliant waste sites or is stored in places pending
clean up 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

(Sections 6.4 and 6.5).

Solid Waste Management. Waste management at the
Hanford Site in 2008 included the treatment, storage, and
disposal of solid waste at many site locations (Section 6.4.3).
Onsite solid waste facilities include the Central Waste
Complex, Waste Receiving and Processing Facility, T Plant
Complex, Environmental Restoration Disposal Facility,
Radioactive Mixed Waste Disposal Facility, and low-level

burial grounds.

Waste is received at the Central Waste Complex (Sec-
tion 6.4.3.1) in the 200-West Area from sources at the
Hanford Site, and any offsite sources authorized by DOE to
ship waste to the Hanford Site for treatment, storage, and
disposal.  Ongoing cleanup, research, and development
activities at the Hanford Site generate most waste received
at the Central Waste Complex. Characteristics of waste
received vary greatly, including low-level, transuranic, or

mixed waste, and radioactively contaminated PCBs.

The Central Waste Complex can store as much as
20,800 cubic meters (735,000 cubic feet) of low-level mixed
waste and transuranic waste. This capacity is adequate to
store the projected volumes of low-level, transuranic, and
mixed waste, and radioactively contaminated PCBs to be
generated from the activities identified above, assuming
on-schedule treatment of the stored waste. Treatment
reduces the amount of waste in storage and makes room
for newly generated mixed waste. The dangerous waste
designation for each waste container is established at the
point-of-origin based on process knowledge or sample
analysis. The current volume of waste stored at this complex
totals approximately 7,500 cubic meters (265,000 cubic

feet).

Waste destined for the Waste Receiving and Processing
Facility (Section 6.4.3.2) includes stored waste as well as
newly generated waste from current Hanford Site cleanup
activities. The waste consists primarily of contaminated

cloth, paper, rubber, metal, and plastic. This facility, which

Xi

began operating in 1997, dispositioned and shipped
515 cubic meters (18,200 cubic feet) of waste offsite in
2008.

The T Plant Complex in the 200-West Area provides waste
treatment, storage, and decontamination services for the
Hanford Site as well as for offsite facilities (Section 6.4.3.3).
In 2008, one thousand, five hundred and twenty-eight
208-liter (55-gallon) drum equivalents of transuranic waste

were repackaged to meet offsite waste acceptance criteria.

During 2008, there were 816 cubic meters (28,800 cubic
feet) of mixed low-level waste treated or disposed of at the

Mixed Low-Level Waste Treatment and Disposal Facility
(Section 6.4.3.4).

One defueled reactor compartment from the U.S. Navy
was shipped to Trench 94 in the 200-East Area in 2008,
bringing the total number of U.S. Navy reactor compart-
ments received to 118 (Section 6.4.3.5).

During 2008,

(708,600 tons) of remediation waste were disposed of at

approximately 642,800 metric tons

the Environmental Restoration Disposal Facility (Sec-
tion 6.4.3.6).

(7.9 million tons) of remediation waste have been disposed

Approximately 7.2 million metric tons

of at the Environmental Restoration Disposal Facility from
initial operations startup through 2008. The total available
expansion area of the Environmental Restoration Disposal
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 (Trenches 31 and 34) in the 200-West Area
(Section 6.4.3.7). Disposal to Trench 34 began in September
1999 and the first layer of waste has been completed and
covered with compacted gravel and soil. The second waste
layer was started and is approximately half filled. Currently,
there are approximately 4,130 cubic meters (146,000 cubic
feet) of waste in Trench 34. There are approximately
2,670 cubic meters (94,300 cubic feet) of waste in
Trench 31, which began receiving waste in May 2005.

The low-level burial grounds (Section 6.4.3.8) consist of
eight burial grounds located in the 200-East and 200-West
Areas that are used for disposal of low-level waste and

mixed waste (i.e., low-level radioactive waste with a
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dangerous waste component). The low-level burial grounds
have been permitted to remain operational under a RCRA
Part A permit since 1985. Transuranic waste has not been
placed in the low-level burial grounds without specific DOE
approval since August 19, 1987. On June 23, 2004, DOE
issued a record of decision for the Solid Waste Program
at the Hanford Site.
that DOE will dispose of low-level waste in lined disposal

Part of the record of decision stated

facilities. Only two of the low-level burial ground trenches
are lined (Trenches 31 and 34); therefore, since that date,
all low-level waste as well as mixed low-level waste has been
disposed of in these two trenches (Section 6.4.3.7). Disposal
of U.S. Navy reactor compartments (Section 6.4.3.5) in
the low-level burial grounds is not affected by this record of

decision.

The Integrated Disposal Facility (currently not operational)
is located in the south-central part of the 200-East Area, and
is an expandable RCRA-compliant landfill. The facility
will receive immobilized low-activity tank waste and other
low-level radioactive waste from the Hanford Tank Waste

Treatment and Immobilization Plant (Section 6.4.3.9).

Liquid Waste Management. Liquid effluent is managed
in facilities to comply with federal and state regulations and
facility permits (Section 6.4.4).

Approximately 53 million liters (14 million gallons) of
liquid waste were stored at the Liquid Effluent Retention
Facility at the end of 2008 (Section 6.4.4.1). The volume
of wastewater received for interim storage in 2008 was
approximately 65 million liters (17 million gallons). The
volume of wastewater transferred from this facility to
the Effluent Treatment Facility for treatment in 2008 was
approximately 68 million liters (18 million gallons).

The Effluent Treatment Facility (Section 6.4.4.2) 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 2008 was

approximately 68 million liters (18 million gallons).

In 2008, the 200 Area Treated Effluent Disposal Facility
(Section 6.4.4.3) disposed of 276 million liters (73 million

Xii

gallons) of unregulated effluent. The major source of this
effluent was uncontaminated cooling water from various
Hanford Site facilities 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 (Section 6.4.4.4). The wastewater consists
of cooling water, steam condensate, and other industrial
wastewater. The volume of industrial wastewater treated and
disposed of during 2008 was 161 million liters (42.4 million
gallons).

The 242-A Evaporator (Section 6.4.4.5) in the 200-East
Area concentrates diluted 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. In 2008, no waste campaigns
were processed through the 242-A Evaporator. The 242-A
Evaporator completed a single cold run (raw water feed) as
part of maintenance testing and personnel training. The
volume of process condensate transferred to the Liquid
Effluent Retention Facility for subsequent treatment in
the Effluent Treatment Facility was 0.72 million liter
(0.19 million gallon).

Underground Waste Storage Tanks. In 2008,
262,000 liters (69,000 gallons) of liquid waste (including
water used in waste retrieval activities) were pumped from
the single-shell tanks to the double-shell tanks, leaving
113 million liters (29.8 million gallons) of waste remaining
in the single-shell tanks. At the end of 2008, there were
101 million liters (26.7 million gallons) of waste in the

double-shell tanks (Section 6.5).

Hanford Tank Waste Treatment and Immobilization
Plant. The Hanford Tank Waste Treatment and Immobili-
zation Plant is being built on 26 hectares (65 acres) adjacent
to the 200-East Area to treat radioactive and hazardous
waste currently stored in 177 underground tanks. Four major
facilities are being constructed: a pretreatment facility, a
high-level waste vitrification facility, a low-activity waste
vitrification facility, and an analytical laboratory, as well
as supporting facilities. Construction of these facilities

continued in 2008 (Section 6.6).
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Radiological Release of
Property from the Hanford Site

No property with detectable residual radioactivity above
authorized levels was released from the Hanford Site in 2008
(Section 7.0.1).

Radiological Release of Personal Property Potentially
Contaminated with Hard-to-Detect Radionuclides. In
2007, new authorized limits were approved for use for hard-
to-detect radionuclides on real property; based on these
limits, no property with detectable residual radioactivity was
released from the Hanford Site in 2008 (Section 7.0.1.1).

Radiological Clearance for Ion-Exchange Resin for
Offsite Shipment and Regeneration. lon-exchange resin
is currently being used to remove hexavalent chromium from
groundwater. Once saturated, the spent resin is removed and
readied for shipment to an offsite facility for regeneration
and reuse. Based on past Hanford Site activities, the resin
has the potential to contain residual radioactivity. During
2007, authorized limits for the ion exchange resin were
established for seven radionuclides (Section 7.0.1.2). In
2008, approximately 151,000 kilograms (332,000 pounds)
of resin was shipped offsite for regeneration under the

authorized limits.

Radiological Clearance for Granular Activated Carbon
for Offsite Shipment and Regeneration. A soil-vapor
extraction system that uses granular activated carbon to
remove carbon tetrachloride from groundwater in the
unconfined aquifer has been operational for over 10 years.
When the granulated activated carbon canister has reached
volatile organic compound saturation, it is removed from
the system and made ready for shipment to an offsite facility
for regeneration and reuse. Based on past Hanford Site
activities, the granular activated carbon has the potential
to contain residual radioactivity. During 2007, authorized
limits for the granular activated carbon were established for
21 radionuclides (Section 7.0.1.3). In 2008, approximately
24,500 kilograms (54,000 pounds) of granular activated
carbon was shipped offsite for regeneration under the

authorized limits.
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Columbia River Corridor
Assessment and Integration

Sampling of upland, riparian, and near-shore environments
for the River Corridor Baseline Risk Assessment was con-
ducted in 2006 and 2007; results are being used to prepare
the River Corridor Baseline Risk Assessment (Draft B),
which is scheduled for regulatory and stakeholder review
in 2009 (Section 7.0.2.1).

In early 2008, the DOE Richland Operations Office updated
the interface control agreement, which originated in 2003,
to reflect commitments to Congress to improve integration

and coordination between programs (Section 7.0.2.1).

Columbia River Corridor
Long-Term Stewardship

This task focuses on achieving end-state closure and tran-
sition of the River Corridor to long-term stewardship.
Elements include risk assessment activities, orphan site
evaluations, remedial action reports, and long-term
stewardship plans that will provide a basis for independent
closure reviews of the 100 and 300 Areas by independent
experts. Independent closure reviews will assure that imple-
mented remedies meet the remedial action objectives
established in records of decision, and that no further
actions are needed to protect human health and the

environment.

Environmental Occurrences

Environmental releases of radioactive and regulated mate-
rials from the Hanford Site are reported to DOE and other
federal and state agencies as legally required. The specific
agencies notified depend on the type, amount, and location
of the individual occurrence. The Hanford Site Occurrence
Notification Center maintains both a computer database
and a hardcopy file of event descriptions and corrective
actions. Six significance categories have been established:
operational emergency; recurring; Category 1 (significant
impact); Category 2 (moderate impact); Category 3 (minor
impact); and Category 4 (some impact) (see Section 8.0).
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In 2008, there were no occurrences ranked as significance
impact Category 1, Category 3, operational emergency, or

recurring.

There was one moderate impact Category 2 occurrence
with potential environmental implications on the Hanford

Site in 2008.

an Environmental Restoration Disposal Facility container

In July, contamination was discovered on

hinge plate. The contamination was contained and correc-

tive actions established.

There were two Category 4 occurrences in 2008. Small
brush fires were reported in June and August 2008, burning
up to 240 hectares (600 acres).

legacy contamination were discovered in 2008, involving

Also, several areas of

contaminated tumbleweeds, rabbit feces, wind, and mud
daubers.

Pollution Prevention Program

The Pollution Prevention Program (Section 9.0) is an
organized and continuing effort to reduce the quantity
and toxicity of hazardous, radioactive, mixed, and sanitary

waste generated at the Hanford Site.

In 2008, 1,530 metric tons (1,690 tons) of sanitary
and hazardous wastes were recycled through site-wide
programs. The Hanford Site generated 2,210 cubic meters
(78,000 cubic feet) of cleanup/stabilization waste (i.e., low-
level waste, mixed low-level waste, and hazardous waste)
along with 152,100 metric tons (167,700 tons) of non-
radioactive hazardous and Toxic Substances Control Act

cleanup and stabilization waste.

Environmental and Resource
Protection Programs

DOE Orders require that environmental monitoring pro-
grams be conducted at the Hanford Site to verify protection
of the public and site workers, comply with government
regulations, and protect the site’s environmental and cul-
tural resources. Programs and projects include Effluent
and Near-Facility Environmental Monitoring Programs,
Public Safety and Resource Protection Projects, the Soil

and Groundwater Remediation Project, the Drinking Water
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Monitoring Project, the Biological Control Program, and
the Washington State Department of Health Oversight
Monitoring Program (Section 10.0; Table S.4).

Air Emissions

Hanford Site contractors monitor airborne emissions from
site facilities to assess the effectiveness of emission treatment
and control systems, pollution management practices, and
determine compliance with state and federal regulatory
requirements. Small quantities of tritium, strontium-90,
iodine-129,  cesium-137,
239/240, plutonium-241, americium-241, and a few other

plutonium-238,  plutonium-
isotopes are released at state and federally permitted dis-
charge points, usually stacks or vents, in the 100, 200, 300,
400, and 600 Areas of the Hanford Site (Section 10.1.1).

Non-radioactive air pollutants are emitted from power-
These
facilities are monitored when activities are known to

generating and chemical-processing facilities.

generate potential pollutants of concern, which include
carbon monoxide, gaseous ammonia, lead, nitrogen oxides,
particulate matter, sulfur oxides, and volatile organic
compounds (Section 10.1.2).

Air emissions data collected in 2008 were comparable to
those collected in 2007.

Ambient-Air Monitoring

Radioactive constituents in air are monitored on the
Hanford Site near facilities and operations, at site-wide
locations away from facilities, and offsite around the site

perimeter and in nearby and distant communities.

Ambient-Air Monitoring Near Facilities and Opera-
tions. In 2008, ambient air was monitored at 92 locations
on the Hanford Site near facilities and operations (Sec-
tion 10.2.1). Samplers were located primarily at or within
approximately 500 meters (1,640 feet) of sites or facilities
having the potential for, or a history of, environmental
releases. Samples were collected biweekly and analyzed. The

2008 data indicate a large degree of variability by location.

Samples collected from locations at or directly adjacent
to Hanford Site had higher

facilities radionuclide
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Table S.4. Summary of Contaminant Monitoring On and Around the Hanford Site, 2008

What Was Monitored? The Bottom Line

Columbia River Water and Columbia River water and sediment samples were As in past years, small amounts of radioactive materials were
Sediment collected from multiple Hanford Reach sampling detected downriver from the Hanford Site. However, the
points and from locations upstream and downstream amounts were far below federal and state limits. During 2008,
of the Hanford Site. The samples were analyzed for there was no indication of any deterioration of Columbia River
radioactive and chemical contaminants. water or sediment quality resulting from operations at the
Hanford Site.

Food and Farm Products Samples of milk, potatoes, tomatoes, and cherries Radionuclide concentrations in samples of food and farm
were collected from locations upwind and downwind products were at normal environmental levels.
of the Hanford Site.

Soil Ninety-five routine soil samples were collected onsite In general, radionuclide concentrations in routine samples
near facilities and operations in 2008 to verify known collected from or adjacent to waste disposal facilities in
radiological conditions. There were also 41 soil 2008 were higher than concentrations measured in distant
samples collected site-wide and at offsite locations to communities in previous years. There were 16 instances
investigate potential contamination. of radiological contamination in soil samples investigated

in 2008. Of the 16, 9 were cleaned up. The contamination
levels at the other locations did not exceed the radiological
control limits for the sites and the soil was left in place.
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concentrations than samples collected farther away. In
general, analytical results for most radionuclides were at
or near Hanford Site background levels, which are much
less than EPA concentration limits but greater than those
measured offsite. The data also show that concentrations of
certain radionuclides were higher and widely variable within
different onsite operational areas. Naturally occurring

beryllium-7 and potassium-40 were routinely identified.

Hanford Site-Wide and Offsite Ambient-Air Moni-
toring. During 2008, samples were collected at 42 contin-
uously operating site-wide and offsite locations: 23 onsite
(site-wide), 11 at perimeter locations, 7 in nearby commu-
nities, and 1 in a distant community (Section 10.2.2). Air-
borne particle samples were collected at each station
biweekly and monitored for gross alpha and gross beta
concentrations.  Biweekly samples were combined into
quarterly composite samples and analyzed for gamma-
emitting radionuclides. Samples of atmospheric water vapor
were collected every 4 weeks and analyzed for tritium at
20 locations in 2008. All sample results showed very low
radiological concentrations. All radionuclide concentra-
tions in air samples collected in 2008 were below the EPA
Clean Air Act dose standard of 10 millirem (100 micro-
sievert) per year, with the exception of tritium samples
that were cross-contaminated at the analytical laboratory

(Section 10.2.2.2).

Liquid Effluent Monitoring

Liquid effluents are discharged from some facilities at the
Hanford Site. Effluent streams were sampled for gross alpha
and gross beta concentrations, as well as for concentrations
of selected radionuclides. In 2008, facilities in the 200 Areas
discharged radioactive liquid effluent to the ground at a single
Liquid

effluent from the 100 Areas, primarily secondary cooling

location, the State-Approved Land Disposal Site.

water from the 100-K Area, was discharged to the Columbia
River via a permitted outfall. Non-radioactive hazardous
materials in liquid effluent were monitored in the 100, 200,
300, and 400 Areas to determine compliance with permits
before discharging to the State-Approved Land Disposal
Site or the Columbia River (Section 10.3).
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Surface-Water and Sediment
Monitoring

Samples of surface water and sediment on and near the
Hanford Site were collected and analyzed to determine the
concentrations of radiological and chemical contaminants
from the site. Surface water bodies included the Columbia
River, onsite ponds, and offsite irrigation sources. Aquatic
sediment monitoring was conducted for the Columbia River

and one onsite pond (Section 10.4).

Columbia River Water. During 2008, Columbia River
water samples were collected with automated samplers at
fixed-location monitoring stations at Priest Rapids Dam
and the city of Richland, Washington, and analyzed for
radionuclides. Samples were also taken from cross-river
transects and near-shore locations near the 100-N Area,
Vernita Bridge, Hanford town site, the 300 Area, and the
city of Richland and analyzed for both radionuclides and
chemicals. Transect samples were collected at multiple
locations on a line across the Columbia River and at
several near-shore locations. Radiological constituents of
interest included gamma-emitting radionuclides, tritium,
strontium-90, technetium-99, uranium-234, uranium-235,

and plutonium-239/240.

Gross beta and gross alpha concentrations were also moni-

uranium-238, plutonium-238,

tored. Chemicals of interest included metals and anions.
All radiological contaminant concentrations measured
in Columbia River water at the fixed sampling locations
during 2008 were less than 1/25th of the DOE standard
of 100 millirem (1 microsievert) per year.  Tritium,
uranium-234, and uranium-238 were consistently measured
in transect and near-shore samples, but all measured con-
centrations were less than applicable Washington State
ambient surface-water quality criteria. Metals and anions
were detected in Columbia River transect water samples
both upstream and downstream of the Hanford Site. All
concentrations measured in 2008 were below regulatory

limits (Section 10.4.1).

Columbia River Sediment. During 2008, samples of the
surface layer of Columbia River sediment were collected
from the Priest Rapids Dam, McNary Dam, and Ice Harbor

Dam reservoirs; slack-water areas along the Hanford Reach;



Summary

and the city of Richland.
detected in Columbia River sediment in 2008 included

Radionuclides consistently

natural potassium-40, cesium-137, uranium-234,
uranium-235, uranium-238, plutonium-238, plutonium-
239/240, and daughter products from naturally occurring
radionuclides. Detectable amounts of most metals were
found in all river sediment samples; however, there are no
Washington State freshwater sediment quality criteria for

comparison to the measured values (Section 10.4.2).

Pond Water and Sediment.
Lake and the Fast Flux Test Facility Pond, were sampled in

Two onsite ponds, West

2008. Water samples were obtained quarterly from both
ponds and sediment samples were obtained semiannually
from West Lake.

and samples from the Fast Flux Test Facility Pond were also

All samples were analyzed for tritium,

analyzed for gross alpha, gross beta, and gamma-emitting
radionuclides. All radionuclide concentrations in onsite
pond water samples were less than applicable DOE-derived
concentration guides and Washington State ambient
surface-water quality criteria. Concentrations in sediment
samples were similar to concentrations measured in prior

years (Section 10.4.3).

Offsite Irrigation Water. In 2008, samples were collected
from an irrigation canal located in the Riverview area of
Pasco east of the Columbia River and downstream from
the Hanford Site, and from an irrigation water supply in
Benton County near the southern boundary of the Hanford
Site. All radionuclide concentrations were at the same
levels detected in Columbia River water obtained upstream
of the Hanford Site and below applicable DOE-derived

concentration guides and Washington State ambient

surface-water quality criteria (Section 10.4.4).

Columbia River Shoreline
Springs Monitoring

Samples of Columbia River shoreline spring water and
sediment were collected along the Hanford Reach and
analyzed for Hanford Site-associated radiological and
chemical contaminants that are present in groundwater
beneath the site (Section 10.5).

Columbia River Shoreline Springs Water. Samples

were obtained from numerous locations in the fall of 2008
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when Columbia River flows were low. Most samples were
analyzed for gamma-emitting radionuclides, gross alpha,
gross beta, and tritium. Samples from selected springs were
analyzed for strontium-90, technetium-99, uranium-234,
uranium-235, and uranium-238. Most samples were also
analyzed for metals and anions. Samples from some loca-
tions were monitored for volatile organic compounds. All
radiological contaminants measured in shoreline springs
during 2008 were less than applicable DOE concen-
tration guides (Section 10.5.1.2). For most locations, the
2008 chemical sample results were similar to those previ-
ously reported. Concentrations of volatile organic com-
pounds were near or below the analytical laboratory’s
required detection limits in all samples. Trace amounts
of chlorinated organic compounds were observed at some
locations. The concentrations of most metals measured in
spring water samples in 2008 were below Washington State
ambient surface-water chronic toxicity levels. However,
the maximum concentrations of dissolved chromium in
water at some locations were above the Washington State
ambient surface-water chronic and acute toxicity levels.
Concentrations of arsenic in all samples were below the
Washington State ambient surface-water chronic toxicity
level, but exceeded the EPA limit for the protection of
human health for the consumption of water and organisms

(Section 10.5.1).

Columbia River Shoreline Springs Sediment. During
2008, shoreline springs sediment samples were collected in
the 100-B, 100-K, 100-H, and 100-F Areas, the 300 Area,
and at the Hanford town site. Radionuclide concentrations
were similar to concentrations measured in Columbia River
sediment, with the exception of the 300 Area where ura-
nium concentrations were above the background concen-
tration measured in the sediment from the reservoir behind
Priest Rapids Dam. Metals concentrations in all samples
were also similar to concentrations measured in Columbia

River sediment samples (Section 10.5.2).

Radiological Monitoring of
Hanford Site Drinking Water

Samples of treated drinking water were collected monthly
at facilities in the 100-K, 100-N, 200-West, and 400 Areas.
Water used in the 400 Area is pumped from wells. Water
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treated at other locations is obtained from the Columbia
River. Water samples were analyzed for gross alpha, gross
beta, tritium, and strontium-90. During 2008, annual
average concentrations of all monitored radionuclides in
Hanford Site drinking water were below federal and state

maximum allowable contaminant levels (Section 10.6).

Groundwater Monitoring

At the Hanford Site, liquid waste released to the ground
over many years has reached the groundwater. Hazardous
chemicals in the groundwater include carbon tetrachloride,
chromium, and nitrate. Radioactive contaminants include
iodine-129,

uranium. Currently, groundwater contaminant levels are

tritium, strontium-90, technetium-99, and
greater than drinking water standards beneath 12% of the
area of the Hanford Site. Site groundwater is not a source
of public drinking water and does not significantly affect
offsite drinking water sources, such as the Columbia River
and city wells. There are, however, possible near-shore
effects where Hanford Site groundwater flows into the

Columbia River (Section 10.7).

Food and Farm Products

Monitoring

During 2008, food and farm products including milk,
potatoes, tomatoes, and cherries were collected at places
around the Hanford Site and analyzed for radiological
contaminants. The concentrations of most radionuclides
in food and farm product samples in 2008 were below levels
that could be detected by the analytical laboratories. How-
ever, tritium and uranium-234 were detected in low levels

in some samples, as was naturally occurring potassium-40

(Section 10.8).

Soil Monitoring

In 2008, soil samples were collected near facilities and
operations at the Hanford Site to evaluate long-term trends
in the environmental accumulation of radioactive materials,
to detect potential contaminant migration, and to monitor
the deposition of onsite facility emissions. Samples were
analyzed for radionuclides expected to occur in the areas
sampled. In general, radionuclide concentrations in soil

samples collected from or adjacent to waste disposal facilities
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in 2008 were higher than the concentrations in samples
collected farther away and were significantly higher than
concentrations measured offsite in previous years. The data
also show that concentrations of certain radionuclides in
2008 were higher within different operational areas when
compared to concentrations measured in distant commu-
nities in previous years. Generally, the predominant
radionuclides detected were fission products in the 200
and 600 Areas, and uranium in the 300 and 400 Areas

(Section 10.9).

Vegetation Monitoring

Section 10.10 includes discussions on surveys and moni-
toring of plant populations, monitoring of contaminants in
perennial vegetation growing near Hanford Site facilities
and operations, and control of contaminated or unwanted

vegetation on the site.

Plant Communities and Population Surveys. Plant
populations monitored on the Hanford Site include taxa
listed by Washington State as endangered, threatened, or
sensitive, and species listed as review group 1. Data are used
to develop baseline information and to monitor for changes
resulting from Hanford Site operations. Surveys for rare
annual species were conducted as part of annual compliance

review activities (Section 10.10.1.2).

Vegetation Monitoring Near Hanford Site Facilities
and Operations. Vegetation samples were collected on or
adjacent to former waste disposal sites, and from locations
downwind and near or within the boundaries of operating
facilities and remedial action sites to monitor for radionu-
clide contaminants. In general, radionuclide concentra-
tions in vegetation samples collected from, or adjacent to,
waste disposal facilities in 2008 were higher than concen-
trations in samples collected farther away, including
concentrations measured offsite. Generally, the predomi-
nant radionuclides detected were activation and fission
products in the 100-N Area, fission products in the 200
and 600 Areas, and uranium in the 300 and 400 Areas
(Section 10.10.2).

Investigations of Radioactivity in Vegetation Near
Hanford Site Facilities and Operations. During 2008,
radiological contamination was found in 127 vegetation

samples.  Two samples were grasses, and 125 were
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tumbleweeds (Russian thistle) or tumbleweed fragments;

all were disposed at a licensed facility (Section 10.10.2.3).

Vegetation Monitoring at Site-Wide and Offsite Loca-
tions. Vegetation samples were collected at 14 locations
on and around the Hanford Site in 2008, and designated
as onsite or offsite. Vegetation samples, consisting of the
current year’s growth of leaves, stems, and new branches
from sagebrush and rabbitbrush, were analyzed for gamma-
emitting radionuclides, strontium-90, uranium isotopes
(uranium-234, uranium-235 and uranium-238) and pluto-
nium isotopes (plutonium-238 and plutonium-239/240).
Uranium-238 was detected in all vegetation samples
collected in 2008, and plutonium-239/240 was detected in
three vegetation samples collected onsite and at one offsite

sampling location (Section 10.10.3).

Vegetation Control Activities. Vegetation control at the
Hanford Site consists of cleaning up or removing contam-
inated plants that can be a threat to site workers or the
public, controlling or preventing the growth or re-growth
of plants in contaminated or potentially contaminated areas
on the site, and monitoring and removing the 10 high-

priority noxious plant species (Section 10.10.4).

Fish and Wildlife Monitoring

Fish and wildlife monitoring on the Hanford Site includes
surveying and monitoring Hanford Site animal populations,
monitoring fish and wildlife tissues for contaminants from
the site, and managing organisms that might affect site

workers or have become radiologically contaminated.

Wildlife Population Monitoring. Four fish and wildlife
species on the Hanford Site are monitored annually: fall
Chinook salmon, steelhead, bald eagles, and mule deer
(Section 10.12.1).
redds in the Hanford Reach is estimated by aerial surveys.
The peak redd count in the fall of 2008 was estimated at
5,588, higher than 2007, but below the previous 5-year
average of 7,206. Two aerial observation flights were flown
on the Hanford Reach from north of the city of Richland

The number of fall Chinook salmon

to document the occurrence of any steelhead spawning
along the shoreline regions; none were found. Thirty-four
eagles (18 adults and 16 juveniles) were observed during
two surveys along the Hanford Reach from Vernita Bridge
downstream to the city of Richland in 2008. Roadside
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surveys were conducted for mule deer on the Hanford Site
to assess age and sex ratios and the frequency of testicular
atrophy in males. A combined total of 566 deer observa-
tions were made over 5 repeated surveys during November
2008 to January 2009, which included multiple observations

of the same animals in some cases.

Habitat and Species Characterizations. In 2008, charac-
terizations focused on Woodhouse’s toads and their breed-
ing locations, habitat use, and distribution on the Hanford
Site. Distribution of burrowing owls, a Washington State
candidate species and federal species of concern, was also
evaluated (Section 10.12.2).
were fitted with radio transmitters and movements and
habitat data were collected July through October 2008.

Sixteen Woodhouse’s toads

The majority of toad activity occurred within 200 meters
(656 feet) of the Columbia River or high-water channel
of the 100-F Slough. Burrowing owl nest locations were
found to be widely distributed across the Hanford Site.
Between 2005 and 2008, 53 burrowing owl nests have been

documented.

Monitoring Fish and Wildlife for Hanford-Produced
Contaminants. In 2008, sucker, common carp, small-
mouth bass, and deer were collected at locations on and
around the Hanford Site (Section 10.12.4). Tissue samples
were monitored for strontium-90 contamination and
gamma emitters, including cesium-137. Cesium-137 was
below detection limits in all samples in 2008. Strontium-90
was not found above the analytical detection limit in the
carp, smallmouth bass, sucker, or deer samples collected
during 2008. Liver tissues from most organisms were moni-
tored for up to 17 trace metals that have the potential to
accumulate in certain tissues and are potential contaminants
of concern. Antimony and beryllium were not detected
in any fish or deer samples. Concentrations of aluminum,
arsenic, cadmium, mercury, and selenium in smallmouth
bass samples were elevated for many samples collected

from the 300 Area in 2008.

of copper, silver, and zinc in liver samples from carp and

Maximum concentrations

suckers collected near the 300 Area were elevated compared
to maximum concentrations in liver samples from fish
collected from the reference location in 2006 and 2008.
Maximum concentrations of aluminum, arsenic, cadmium,
chromium, copper, lead, manganese, mercury, nickel,

selenium, silver, thallium, thorium, uranium, and zinc in
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bass collected between the 100-N and 100-D Areas were
similar to or less than maximum concentrations of these
metals in bass collected near Desert Aire, Washington, in
2008. The maximum concentration of cadmium in liver
samples from fish collected between the 100-N and 100-D
Areas was elevated compared to concentrations in liver
samples from fish collected from the reference location in
2006 and 2008. Most trace metal concentrations in deer
samples collected on the Hanford Site in 2008 were similar
to or less than concentrations measured in the liver sample
from a deer collected near Olympia, Washington. Alumi-
num, cadmium, copper, lead, and selenium levels were
elevated in samples collected onsite compared to concen-
trations in reference samples collected in 2008 and previous

years.

In addition, a special study was performed in 2008 whereby
Asiatic clam soft tissue and shells near the 300 Area were
sampled and analyzed for uranium. Uranium concentrations
measured in clam soft tissues and shells were highest from
clams sited near Spring 9 and Spring 10, which were

exposed to the 300 Area uranium groundwater plume

(Section 10.12.4.3).

Control of Pests and Contaminated Biota. Animal
species such as the domestic pigeon, Northern pocket
gopher, house mouse, and deer mouse must be controlled
when they become a nuisance, health problem, or contam-
inated with radioactivity. Biological control personnel
responded to approximately 33,000 animal control requests
from Hanford Site employees in 2008, ranging from
requests to remove animals within radioactive waste
facilities to insect invasions of work areas. There were
33 contaminated animals or animal-related materials

discovered during 2008 (Section 10.12.5).

External Radiation Monitoring

In 2008, external radiation at the Hanford Site was moni-
tored onsite in relative close proximity to known, sus-
pected, or potential radiation sources (Section 10.13). The
Harshaw thermoluminescent dosimeter system is used to
measure external radiation at the Hanford Site. Addition-
ally, radiation surveys were conducted at some locations
using portable instruments to monitor and detect contami-

nation, providing a coarse screening for external radiation

fields.

External Radiation Monitoring Near Hanford Site
Facilities and Operations. During 2008, external radia-
tion fields were monitored at 124 locations near onsite
facilities and operations. ~ Measured radiation levels
were similar to or lower than levels measured in 2007

(Section 10.13.1.1).

Radiological Surveys at Active and Inactive Waste
Disposal Sites. During 2008, 473 environmental radio-
logical surveys were conducted at active and inactive
waste disposal sites and the terrain surrounding them to
detect and characterize radioactive surface contamination.
Vehicles equipped with radiation detection devices and
global positioning systems were used to accurately measure
the extent of contamination. Routine radiological survey
locations included former waste disposal cribs and trenches,
retention basin perimeters, ditch banks, solid waste disposal
sites (e.g., burial grounds), unplanned release sites, tank
farm perimeters, stabilized waste disposal sites, roads,
and firebreaks in and around Hanford Site operational
areas. During 2008, the Hanford Site had approximately
3,583 hectares (8,853 acres) of outdoor contaminated areas
of all types and approximately 584 hectares (1,443 acres)
that contained underground radioactive materials, not
including active facilities. No new areas of significant size
were discovered during 2008. Approximately 9 hectares
(22 acres) of previously posted contamination and/or
underground radioactive materials areas underwent reme-
diation action and were closed for the interim in 2008

(Section 10.13.1.2).

Potential Radiological Doses
from 2008 Hanford Site
Operations

During 2008, potential radiological doses to the public
and biota from Hanford Site operations were evaluated in
detail to determine compliance with pertinent regulations

and limits (Section 10.14).
of 1) total dose (multiple pathways) to the hypothetical,

Doses were assessed in terms

maximally exposed individual at an offsite location
(0.045 millirem [0.45 microsievert] per year at Sagemoor
in Franklin County, approximately 1.4 kilometers [0.8 mile]
east of the Hanford Site across the Columbia River);
2) average dose to the collective population living within
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80 kilometers (50 miles) of Hanford Site operating areas
(0.44 person-rem [0.0044 person-sievert] per year); 3) dose
to a maximally exposed individual for air pathways using
EPA methods (0.041 millirem [0.41 microsievert] per year
at Sagemoor); 4) annual dose to site workers consuming
drinking water (0.1 millirem [I microsievert] per year);
5) dose from non-DOE industrial sources on and near the
Hanford Site (less than 0.002 millirem [0.02 microsievert]
per year); and 6) absorbed dose received by aquatic organ-
isms exposed to contaminants released to the Columbia
River and in onsite surface water bodies (less than dose
limits and guidelines). Estimated dose to a member of the
public for radionuclides released from all potential sources
of aitborne radionuclides was 0.052 millirem (0.52 micro-

sievert) at Sagemoor.

Cultural and Historic
Resources

DOE is responsible for managing and protecting the
Hanford Site’s cultural and historic resources. The Hanford
Cultural and Historic Resources Program, which is managed
by DOE, ensures cultural and historic resources entrusted
to DOE are managed responsibly and in accordance with
applicable regulatory requirements (Section 10.15).

Cultural resources reviews must be conducted before a
federally funded, federally assisted, or federally licensed
building

project can take place. As such, cultural resource reviews

ground disturbance or alteration/demolition
are required at the Hanford Site 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 2008, 113 cultural resource reviews were requested
by Hanford Site contractors. In 1987, a monitoring pro-
gram to assess the effects of weathering and erosion or
unauthorized excavation and artifact collection of Hanford
Site’s cultural resources was established. In 2008, 45 sites
were visited and minor impacts due to recreation, natural

erosion, and animal activity were recorded.
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Climate and Meteorology

Meteorological measurements support Hanford Site emer-
gency preparedness and response, operations, and atmos-
pheric dispersion calculations. Activities include weather
forecasting and maintaining and distributing climato-
logical data (Section 10.16).

During 2008, average temperature and precipitation totals
were below normal. The average temperature for 2008
was 11.3°C (52.4°F), which was 0.7°C (1.2°F) below
normal (12.0°C [53.6°F]). Five months during 2008 were
warmer than normal, and seven months were cooler than
normal. Precipitation during 2008 totaled 13.9 centimeters
(5.49 inches), which is 79% of normal (17.7 centimeters
[6.98 inches]). Snowfall for 2008 totaled 77.7 centimeters
(30.6 inches), compared to normal snowfall of 39.1 centi-
meters (15.4 inches).

The average wind speed during 2008 was 3.6 meters per
second (8.1 miles per hour), which was 0.2 meter per
second (0.5 mile per hour) above normal. The peak gust for
the year was 26.4 meters per second (59 miles per hour) on
February 7. Two dust storms were recorded at the Hanford
Meteorology Station during 2008, less than the five per
year average for the entire period on record (1945-2008).

Quality Assurance

Comprehensive quality assurance programs, which include
various quality control practices and methods to verify data,
are maintained by monitoring and surveillance projects
to assure data quality (Section 10.17). 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. Samples are
collected and analyzed according to documented standard
procedures.  Analytical data quality was verified by a
continuing program of internal laboratory quality control,
participation in inter-laboratory crosschecks, replicate
sampling and analysis, submittal of blind standard samples

and blanks, and splitting samples with other laboratories.
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This environmental report, published annually since 1959
(http://hanford-site.pnl.gov/envreport), provides informa-
tion and analytical data related to the Hanford Site for
the 2008 calendar year, including a brief history of the
site and its mission; compliance with applicable federal,
state, and local environmental laws, regulations, permits,
executive orders, and U.S. Department of Energy (DOE)
policies and directives; and descriptions and summary data

from environmental-related programs.

Included are sections that describe the following:

e Site compliance with local, state, and federal environ-
mental laws and regulations

e Site operations, including environmental restoration
efforts and cleanup and closure activities

e Environmental occurrences
e Effluent and emissions from site facilities

e Results of onsite and offsite environmental and ground-
water monitoring efforts

e Cultural and biological resource assessments.

Readers interested in more detail than is provided in
this environmental report should consult the technical
documents cited in text and listed in the reference sections.
Descriptions of specific analytical and sampling methods
used in the monitoring efforts are contained in the
Environmental Monitoring Plan United States Department of
Energy Richland Operations Office (DOE/RL-91-50, Rev. 4).

1.0.1 Current Hanford Site
Mission

Prior to 1988, the primary Hanford Site mission was the
production of plutonium for national defense purposes. The

1l

1.0 Introduction

current primary Hanford Site mission is environmental
remediation and cleanup, including the remediation of
contaminated areas and the decontamination and decom-

missioning of Hanford Site facilities.

The Performance Management Plan for the Accelerated
Cleanup of the Hanford Site (DOE/RL-2002-47, Rev. D)

describes the cleanup mission, which includes six strategies:

1. Restore the Columbia River Corridor by remediating
Hanford Site sources of radiological and chemical

contaminants that threaten the air, groundwater, or

Columbia River by 2012.

End the tank waste program by 2033 by accelerating
waste retrieval, completing tank waste treatment by
increasing the capacity of the Hanford Tank Waste
Treatment and Immobilization Plant (under construc-
tion in 2008) and using supplemental technologies for
waste treatment and stabilization, and closing under-
ground waste storage tanks.

Clean up other Hanford Site facilities that are con-
sidered urgent risks.

Treat and dispose of mixed low-level waste, including
retrieval of transuranic waste and its shipment offsite.

5. Clean up excess facilities on the Central Plateau.
Monitor and remediate contamination sources and treat

groundwater beneath the Hanford Site.

The main goal of these strategies is to expedite completion of
Hanford Site cleanup in a cost-effective manner that protects

the environment and public and worker health and safety.

1.0.2 Hanford Site Overview

The Hanford Site lies within the semi-arid Pasco Basin of

the Columbia Plateau in southeastern Washington State
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(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 nuclear materials production, waste
storage, and waste disposal. The Columbia River flows east-
ward through the northern part of the site and then turns
south, forming part of the eastern site boundary.

Major DOE operational, research, and administrative areas
within and around the Hanford Site (Figure 1.0.1) include
the following:

e 100 Areas — The 100 Areas, consisting of six distinct
sites, are situated along the shore of the Columbia
River in the northern portion of the site. These areas
were the location of nine nuclear reactors that have
since been retired. Collectively, the 100 Areas occupy
approximately 11 square kilometers (4 square miles).
On August 19, 2008, the B Reactor, located in the
100-B Area, was designated as a National Historic Land-
mark. The B Reactor was the world’s first industrial-
scale nuclear reactor and where the plutonium was
produced for the first atomic explosion (the Trinity Test)
and the Nagasaki, Japan, atomic bomb. As a result of
increased interest, DOE has improved access to the

reactor, offering additional tours of the site.

e 200 Areas—The 200-East and 200-West Areas, covering
approximately 16 square kilometers (6 square miles), are
located on the Central Plateau, approximately 8 and
11 kilometers (5 and 7 miles) south and west, respec-
tively, of the Columbia River. The plateau surface is
approximately 100 meters (328 feet) above the level
of the Columbia River and about 85 meters (280 feet)
above the underlying water table. These areas contain
underground waste storage tanks and housed facilities
(known as “separations plants”) that extracted pluto-
nium from dissolved irradiated fuel. The 200-North
Area, now considered part of the 600 Area, is located
near Gable Mountain, north of the 200 Areas and
approximately 7 to 12 kilometers (4 to 7.5 miles) south
of the 100 Areas. Covering approximately 23.7 hectares
(58.6 acres), operations were mainly related to irradiated
nuclear fuel interim storage. Thermal cooling of the
spent fuel required water, which was disposed of at
several sites within the 200-North Area. Remediation

of these sites is ongoing.

[

® 300 Area — The 300 Area is located just north of the

city of Richland and covers approximately 1.5 square
kilometers (0.6 square mile). From the early 1940s
until the advent of the cleanup mission, nuclear fuel
fabrication and research and development activities on
the Hanford Site were performed in the 300 Area.

400 Area — The 400 Area is located northwest of the
300 Area, and covers approximately 0.61 square kilo-
meter (0.23 square mile). This area includes the Fast
Flux Test Facility, which has not operated since 1992
and was undergoing deactivation during 2008. This
nuclear reactor was designed and used to test various
types of nuclear fuel, produce medical and industrial
isotopes, and conduct cooperative international

research.

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

Former 1100 Area — The former 1100 Area is located
between the 300 Area and the city of Richland and
covers 3.1 square kilometers (1.2 square miles). In
October 1998, this area was transferred to the Port of
Benton as part of DOE’s Richland Operations Office
economic diversification efforts and is no longer part
of the Hanford Site. However, DOE contractors con-

tinue to lease facilities in this area.

Richland North Area (offsite) — This area includes
the Environmental Molecular Sciences Laboratory,
Pacific Northwest National Laboratory, and other DOE
and contractor facilities (mostly office buildings),

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

700 Area (offsite) — The 700 Area includes DOE
administrative buildings in the central region of the city

of Richland.

Volpentest Hazardous Materials Management and
Emergency Response Training and Education
Center (also called HAMMER) — This worker safety
training facility is located on the Hanford Site near the
city of Richland. It consists of a 0.31-square-kilometer
(0.12-square-mile) main site and a 40.4-square-
kilometer (15.6-square-mile) law enforcement and
security training site. The facility is owned by DOE,
was managed by Fluor Hanford, Inc. during 2008, and
is used by site contractors, federal and state agencies,
tribal governments, and private industries.



Introduction

-y

—

YARKIMA
COUNTY

_ﬂ:r?N

— Priest Rapids.
~—

KITTITAS =
COUNTY . GRANT
* COUNTY

v D ”
7 gy ._g‘_':rfains

Sadye
o,

... [ ]
o Seattle | Spokane
ASHINGTON

A we
100-N Springs © /T 7y -
- - “'H
e = e
= %r/
“Wahluke Unit 7€t .
) : T —
Rattlesnak >
Mountain 4
Y Meteorological
i Hanford Site
i ] Boundary
B own Site
Generating Station
Fast Flux
..... Test Facility 400
Area
BENTON
COUNTY
* West
.. Richland
Envircnmental
5 Molecular Sciencas
- . Laboratory “~ FRANKLIN el LN
., racific rest Nati _ahor: - ! A -
. Pacific Northwest National | G:ilnr_y i COUNTY
BENTON
COUNTY JALLA WALLA
COUNTY
Walle Bupgy piver ]
Hwy 12
UMATILLA
COUNTY
Ee==
Umatilla
G010201142

Figure 1.0.1. The Hanford Site and Surrounding Area

ud



HANFORD SITE Environmental Report for Calendar Year 2008

Non-DOE Operations and Activities on Hanford Site
Leased Land — These include commercial power production
by Energy Northwest at the Columbia Generating Station
(440 hectares [1,090 acres]) and operation of a commercial
low-level radioactive waste burial site by US Ecology
Washington, Inc. (40 hectares [99 acres]). The Laser Inter-
ferometer Gravitational-Wave Observatory (60 hectares
[148 acres]), located west of the 400 Area, is sponsored by
the National Science Foundation and operated jointly by
the California Institute of Technology and the Massachusetts
Institute of Technology.

Rattlesnake Mountain — The top of Rattlesnake Moun-
tain is DOE-owned land, but is managed by the U.S. Fish
and Wildlife Service as part of the Hanford Reach National
Monument. DOE has leased this land to public and private
agencies, including public utility districts, communication
businesses, emergency management facilities, Energy
Northwest, Battelle Memorial Institute, the Alliance for the
Advancement of Science through Astronomy, and others
for decades. In March 2008, the DOE Richland Operations
Office announced it would not renew existing permits,
licenses, and easements on Rattlesnake Mountain, and that
structures would be removed, returning the land to natural
conditions. The Rattlesnake Mountain Observatory was
removed in June 2009; it was built in 1971 by Battelle using
privately donated funds for astronomical research and
donated by Battelle to the Alliance for the Advancement of

Science Through Astronomy in 2005.

Non-DOE Nuclear Operations Near the City of
Richland Immediately adjacent to the southern
boundary of the Hanford Site, AREVA NP, Inc. operates a

commercial nuclear fuel fabrication facility, and Perma-Fix

Northwest, Inc. operates a low-level and mixed low-level
radioactive waste processing facility. Westinghouse Electric
Company operates the Richland Service Center, located
in north Richland, which provides chemical cleaning,
decontamination, and other waste processing services to the

nuclear industry.

Hanford Reach National Monument — The 789-square-
kilometer (305-square-mile) Hanford Reach National Mon-
ument (Figure 1.0.2) was established on the Hanford Site
by a Presidential Proclamation in June 2000 (65 FR 37253-
37256). The purpose of the monument is to protect the

14

nation’s only non-impounded stretch of the Columbia River
upstream of Bonneville Dam in the United States, and the
remaining shrub-steppe ecosystem that once blanketed the

Columbia River Basin.

1.0.3 Hanford Site

Management

DOE is responsible for operating the Hanford Site. The
DOE Richland Operations Office and DOE Office of River
Protection jointly manage the Hanford Site through several
contractors and their subcontractors. Each contractor is
responsible for safe, environmentally sound maintenance
and management of its activities or facilities; waste manage-
ment; evaluation and determination of all discharges to the
environment; and for monitoring any potential effluent to
assure environmental regulatory compliance. DOE, the
U.S. Fish and Wildlife Service, and the Washington
Department of Fish and Wildlife each manage portions of
the Hanford Reach National Monument.

DOE Richland Operations Office. The DOE Richland
Operations Office serves as landlord of the Hanford Site and
manages cleanup of legacy waste and related research, and
other programs. During 2008, the principal contractors for
the DOE Richland Operations Office and their respective
responsibilities included the following:

® On September 3, 2008, DOE selected Mission Support
Alliance, LLC as the mission support contractor for the
Hanford Site. The contractor will be responsible for
Hanford Site infrastructure and support services, with
five primary functions: safety, security and environment;
site infrastructure and utilities; site business manage-
ment; information resources/content management; and
portfolio management. The contractor was scheduled to
assume full rights on January 1, 2009. On September 22,
2008, Computer Sciences Corporation filed a protest
against the contract, which required resolution by the
Government Accountability Office within 100 days.
On December 30, 2008, the Government Account-
ability Office dismissed the protest, with the stipulation
that concerns identified in the protest be addressed
before infrastructure management and support services
transferred. On April 28, 2009, DOE reaffirmed its
selection of the Mission Support Alliance, LLC as the
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mission support contractor. Transition began in May
2009 and is to be completed within 90 days. Mission
Support  Alliance, LLC includes Lockheed Martin,
LLC; Jacobs Engineering Group, Inc.; and Wackenhut
Services, Inc. Subcontractors include Abadan, Akima
Facilities Management, Dade Moeller & Associates,
HPM  Corporation,
Protection Strategies, R. ]J. Lee Group, Vivid Learning

Longenecker and Associates,
Systems, Westech International, TestAmerica, and
Lampson International.

Washington Closure Hanford, LLC, a limited liability
company owned by Washington Division of URS
Corporation (formerly Washington Group Inter-
national), Bechtel National, Inc., and CH2M HILL
Hanford Group, Inc. was awarded the River Corridor
Closure Contract in March 2005.

this contract is to clean up waste sites and conduct

The purpose of

environmental restoration along the Columbia River
Corridor, an area roughly 544 square kilometers
(210 square miles) along the Benton County side of the
Columbia River’s Hanford Reach. This contractor’s
work includes placing the remaining deactivated
plutonium-production reactors in interim safe storage
(also known as “cocooning” the reactors), continuing
with cleanup of the remaining waste sites located
near the Columbia River, demolishing contaminated
facilities, and operating the Environmental Restoration
Disposal Facility. ~ The principal subcontractor to
Washington Closure Hanford, LLC is Eberline Services
Hanford, Inc.

Fluor Hanford, Inc. managed the Project Hanford
Management Contract from September 1996 through
September 2008. The purpose of this contract was to
dismantle former nuclear processing facilities on the
Hanford Site, monitor and clean up site contaminated
groundwater, retrieve and process transuranic waste for
offsite shipment, maintain site infrastructures, provide
fire protection and security, and operate the Volpentest
Hazardous Materials Management and Emergency
Response Training and Education Center (HAMMER).
Fluor Hanford, Inc.’s principal subcontractors were
EnergySolutions Federal Services of Hanford, Inc. and
Numatec Hanford Corporation, a subsidiary of AREVA
Group. Other subcontractors to Fluor Hanford, Inc.
included Lockheed Martin Information Technology,
LLC, and the Fluor Government Group. On October 1,

1.6

2008, the new plateau remediation contractor, CH2ZM
HILL Plateau Remediation Company, assumed respon-
sibility for many of Fluor Hanford, Inc.’s projects. Fluor
Hanford, Inc. continued to maintain Hanford Site’s
support services by providing fire protection (Hanford
Fire Department) and security (Hanford Patrol),
operating the Waste Sampling and Characterization
Facility, and operating the Volpentest Hazardous Mate-
rials Management and Emergency Response Training
and Education Center (HAMMER). Fluor Hanford,
Inc. will continue providing these services until the
Mission Support Contract is finalized.

AdvanceMed Hanford was the occupational health
contractor on the Hanford Site in 2008. The company
provides occupational medicine and nursing; medical
surveillance and evaluations; ergonomics assessment;
exercise physiology; case management; psychology
counseling and evaluations; fitness-for-duty evaluations;
health education; infection control; immediate health
care; industrial hygiene; and health, safety, and risk
assessments.

The DOE Richland Operations Office also manages por-
The
portion of the monument administered by the DOE Rich-

tions of the Hanford Reach National Monument.

land Operations Office includes the 36.4-square-kilometer
(14-square-mile) McGee Ranch/Riverlands Unit (north and
west of State Highway 24 and south of the Columbia River)
in Benton County, and the Columbia River Corridor Unit,
which includes the Hanford Reach islands in Benton County
and a 0.4-kilometer- (0.25-mile-) wide strip of land along the
Hanford Reach shoreline from the Vernita Bridge to just north
of the 300 Area. This 101-square-kilometer (39-square-mile)
unit in Benton, Franklin, and Grant Counties also includes
the 25.6-square-kilometer (9.9-square-mile) Hanford Site
dunes area north of Energy Northwest (Figure 1.0.2).

DOE Office of River Protection. The DOE Office of
River Protection was established by Congress in 1998 as
a field office to manage Hanford Site tank-waste storage,
retrieval, treatment, and disposal. The prime contractors
for the DOE Office of River Protection in 2008 and their
respective responsibilities included the following:

e Bechtel National, Inc. — This contractor’s mission is to
design, build, and initiate the operation of the Hanford
Tank Waste Treatment and Immobilization Plant,
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located on a 0.26-square-kilometer (0.1-square-mile)
site on the Central Plateau of the Hanford Site. This
facility is designed to convert liquid radioactive waste

The 10-year
contract for this work was awarded in December 2000.

into a stable glass form (vitrification).

Washington Division of URS Corporation (formerly
Washington Group International) — A subcontractor
to Bechtel National, Inc., Washington Division of
URS Corporation participates in the mission to design
and construct the Hanford Tank Waste Treatment
and Immobilization Plant.

Washington River Protection Solutions, LLC — On
October 1, 2008, this contractor became the tank
operations contractor for the Hanford Site. The Tank
Operations Contract scope of work includes base
operations of the tanks, analytical laboratory support,
single-shell tank retrieval and closure, Hanford Tank
Waste Treatment and Immobilization Plant support,
and supplemental treatment. Hanford Site’s tank farms
contain 214 million liters (57 million gallons of radio-
active and chemically hazardous waste stored in
177 underground tanks generated from more than
three decades of plutonium production. Washington
River Protection Solutions, LLC was formed by
the Washington Division of URS Corporation and
EnergySolutions, with AREVA Federal Services, LLC

serving as a subcontractor.

CH2M HILL Plateau Remediation Company — On
October 1, 2008, this contractor became the plateau
remediation contractor for the Hanford Site, responsible
for safe environmental cleanup of the Central Plateau.
The Plateau Remediation Contract scope of work
includes environmental remediation, groundwater
monitoring and remediation, waste site characteri-
zation, non-tank farm waste disposal, Fast Flux Test
Facility maintenance and shutdown, environmental
monitoring and maintenance, and completion of the
Plutonium Finishing Plant closure project. The CHZM
HILL Plateau Remediation Company team includes
CH2M HILL Constructors, Inc.; AREVA Federal
Services, LLC; East Tennessee Materials and Energy
Corporation, Inc.; Fluor Federal Services, Inc.; ARES
Corporation; Babcock Services; GEM  Technology
International; INTERA, Inc.; ENREP, Inc.; Ascendent
Engineering and Safety Solutions; Cavanagh Services

Group; and Project Service Group.
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e CH2M HILL Hanford Group, Inc. — This contractor
was responsible for maintaining tank farm infrastructure
and storing, retrieving, and disposing of radioactive and
chemically hazardous waste stored in 177 underground
tanks on the Hanford Site until October 1, 2008, when
Washington River Protection Solutions, LLC became
the responsible contractor.

Advanced Technologies and Laboratories International,
Inc. — This contractor provides analytical services to
Hanford Site cleanup and restoration contractors.
Located in the 200-West Area, this laboratory receives,
analyzes, and stores samples and reports analytical results
to the appropriate contractor.

DOE Office of Science. The Pacific Northwest Site
Office of the DOE Office of Science oversees Pacific North-
west National Laboratory (including the Environmental
Molecular Sciences Laboratory) to support DOE’s science
and technology programs, goals, and objectives. Pacific
Northwest National Laboratory, a DOE facility in Richland,
is operated by Battelle for the DOE’s
Pacific Northwest

Washington,
national security and energy missions.
National Laboratory delivers scientific solutions by using
interdisciplinary teams from multiple scientific disciplines
to solve energy, environmental, and national security

challenges.

U.S. Fish and Wildlife Service. The U.S. Fish and Wild-
life Service, under permits and memoranda of agreement
with DOE, manages regions of the Hanford Reach National
Monument. During 2008, the U.S. Fish and Wildlife Service
administered three major management units (Figure 1.0.2)
totaling about 668 square kilometers (258 square miles).
These included the following:

1. The Fitzner/Eberhardt Arid Lands Ecology Reserve
Unit, a 311-square-kilometer (120-square-mile) tract of
land in Benton County with no general public access
located in the southwestern portion of the Hanford
Site.

The Saddle Mountain Unit, a 130-square-kilometer
(50-square-mile) tract of land in Grant County with
no general public access located north-northwest of the
Columbia River.
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3. The Wahluke Unit, a 230-square-kilometer (89-square-
mile) tract of land located north of the Columbia River
with public access and adjacent to (east of) the Saddle
Mountain Unit.

These land units 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 more
than 60 years. Together, these units comprise the Saddle
Mountain National Wildlife Refuge.

Washington Department of Fish and Wildlife. This
department manages the Vernita Bridge Unit of the Hanford
Reach National Monument, occupying approximately
3.2-square-kilometers (1.25-square-miles) along the north
side of the Columbia River, west of the Vernita Bridge, and
south of State Highway 243 in Grant County. This unit is
open to the public year round.

1.0.4 Hanford Site Websites

Additional information about Hanford Site management

and contractors can be accessed at the following websites:

¢ AdvanceMed Hanford:
http://www.hanford.gov/?page=65&parent=62

e Advanced Technologies and Laboratories International,
Inc.: http://www.atlintl.com/

e Bechtel National, Inc.:
http://www.hanford.gov/?page=68&parent=62

e CH2M HILL: http://www.ch2m.com/corporate/

e CH2M HILL Plateau Remediation Company:
https://www.plateauremediation.com/

e DOE Office of River Protection:
http://www.hanford.gov/orp/

e DOE Office of Science: http://www.er.doe.gov/

¢ DOE Richland Operations Office:
http://www.hanford.gov/rl/

e DOE Science and Technology:

http://www.energy.gov/sciencetech/

e Eberline Services Hanford, Inc.:
http://www.eberlineservices.com/page_field.htm

e EnergySolutions:
http://www.energysolutions.com/?id=OTUy

¢ Environmental Molecular Sciences Laboratory:
http://www.emsl.pnl.gov/

e Environmental Restoration Disposal Facility:
http://www.hanford.gov/rl/backgrounder/EnvRest.pdf

e Fast Flux Test Facility:
http://www.hanford.gov/rl/?page=304&parent=0

e Fluor Hanford, Inc., Project Hanford Management
Contract:
http://www.hanford.gov/?page=73&parent=85

¢ Hanford Reach National Monument:
htep://www.fws.gov/hanfordreach

e Hanford Site Tours:
http://www.hanford.gov/?page=317&parent=0

e Laser Interferometer Gravitational-Wave Observatory:
http://www.ligo.caltech.edu/

e Lockheed Martin:
http://www.hanford.gov/?page=74&parent=62

e Mission Support Alliance, LLC:
http://www.msa-hanford.com

¢ Numatec Hanford Corporation:
htep://www.hanford.gov/?page=75&parent=62

e Pacific Northwest National Laboratory:
http://www.pnl.gov/

e Pacific Northwest Site Office of the DOE Office of

Science: http://pnso.oro.doe.gov/

e Volpentest Hazardous Materials Management and

Emergency Response Training & Education Center
(HAMMER): http://www.hammertraining.com/

e Washington Closure Hanford, LLC:

http://www.washingtonclosure.com/

e Washington Division of URS Corporation (formerly
Washington Group International):
http://www.urscorp.com/Divisions/index.php?s=4

e Washington River Protection Solutions, LLC:

http://www.wrpstoc.com/

Additional information about the local area and region can

be accessed at the following websites:

e City of Kennewick: http://www.ci.kennewick.wa.us/
e City of Pasco: http://www.pasco-wa.gov/

e City of Richland: http://www.ci.richland.wa.us/
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http://www.ch2m.com/corporate/
https://www.plateauremediation.com/
http://www.hanford.gov/orp/
http://www.er.doe.gov/
http://www.hanford.gov/rl/
http://www.energy.gov/sciencetech/
http://www.eberlineservices.com/page_fi
http://www.energysolutions.com/?id=OTUy
http://www.emsl.pnl.gov/
http://www.hanford.gov/rl/backgrounder/EnvRest.pdf
http://www.hanford.gov/rl/?page=304&parent=0
http://www.hanford.gov/?page=73&parent=85
http://www.fws.gov/hanfordreach
http://www.hanford.gov/?page=317&parent=0
http://www.ligo.caltech.edu/
http://www.hanford.gov/?page=74&parent=62
http://www.msa-hanford.com
http://www.hanford.gov/?page=75&parent=62
http://www.pnl.gov/
http://pnso.oro.doe.gov/
http://www.hammertraining.com/
http://www.washingtonclosure.com/
http://www.urscorp.com/Divisions/index.php?s=4
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http://www.ci.kennewick.wa.us/
http://www.pasco-wa.gov/
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City of West Richland: http://www.westrichland.org/

Columbia Plateau:
http://www.dnr.wa.gov/ResearchScience/Topics/
GeologyofWashington/Pages/columbia.aspx

Columbia River Basin:
http://yosemite.epa.gov/r10/ecocomm.nsf/Columbia/

Columbia

Port of Benton: http://www.portofbenton.com/
Tri-Cities: http://www.visittri-cities.com/

U.S. Fish and Wildlife Service: http://www.fws.gov/

Washington Department of Fish and Wildlife:
http://wdfw.wa.gov/

Additional information about other companies in the area

can be accessed at the following websites:

Battelle Memorial Institute: http://www.battelle.org/

Energy Northwest, Columbia Generating Station:
http://www.energy-northwest.com/generation/cgs/
index.php

US Ecology Washington, Inc.:
http://www.americanecology.com/richland.htm

Perma-Fix Northwest, Inc.:
http://www.perma-fix.com/northwest
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JP Duncan

The U.S. Department of Energy (DOE) encourages infor-
mation exchange and public involvement in discussions
and decision making regarding Hanford Site cleanup and
remediation actions. Active participants include the public;
Native American tribes; local, state, and federal government
agencies; advisory boards; activist groups; and other entities
in the public and private sectors. The roles and association of

several stakeholders are described in the following sections.

2.0.1 Role of Native American
Tribes

JA Conrad

Native American tribal governments are involved in many
aspects of the Hanford Site, including participation in site
The Hanford Site is
located on land formerly occupied by Native American
tribes. The Confederated Tribes and Bands of the Yakama
Indian Nation and Confederated Tribes of the Umatilla

activities and planning meetings.

Indian Reservation negotiated with the United States
government in the Treaties of 1855 to cede certain land
to the government. These tribes, as well as the Nez Perce
Tribe, have treaty-protected fishing rights on portions of
The Treaties of 1855 include pro-
visions that the tribes reserved the right to fish at all usual

the Columbia River.

and accustomed places, to hunt, gather roots and berries,
and pasture horses and cattle on open and unclaimed land.
The United States government has a unique political and
legal relationship with tribal governments as defined by
treaties, the United States Constitution, court decisions
defining the federal trust responsibility, and executive orders.
Additional federal laws and regulations requiring DOE to
consult with tribes on certain issues include the American
Indian Religious Freedom Act, the National Environmental

2.1

2.0 Public Involvement
on the Hanford Site

Policy Act of 1969, the Archaeological Resources Protection
Act of 1979, the National Historic Preservation Act of 1966,
and the Native American Graves Protection and Repatriation
Act of 1990. As Hanford Site cleanup progresses, the tribes
review various aspects of cleanup activities including how
these activities will affect past cultural resources and any
future ability to use and consume the natural resources that

once existed at the site.

Native American tribes have been involved at the Hanford
Site since the Basalt Waste Isolation Pilot Project in the
1980s. Tribal review of site activities has increased with the
environmental restoration and waste management mission
at the Hanford Site. The DOE American Indian & Alaska
Native Tribal Government Policy (DOE 2006) guides DOE’s
collaborative interaction with tribes regarding site-related

plans and activities. The policy states the following:

“The Department will consult with any American
Indian or Alaska Native tribal government with
regard to any property to which that tribe attaches
religious or cultural importance which might be
affected by a DOE action.” (DOE 2006)

DOE provides financial assistance through cooperative
agreements with the Confederated Tribes and Bands of
the Yakama Indian Nation, the Confederated Tribes of the
Umatilla Indian Reservation, and the Nez Perce Tribe to
support their involvement in environmental management
activities at the Hanford Site. Funding enables tribes to
retain staff to facilitate the review and comment on site-
related draft documents and plans, as well as participate in
meetings and activities. Representatives from the Con-
federated Tribes and Bands of the Yakama Indian Nation,
Confederated Tribes of the Umatilla Indian Reservation,

and Nez Perce Tribe participate in DOE-supported groups
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such as the State and Tribal Government Working Group,
the Hanford Natural Resources Trustee Council, and the
Hanford Cultural and Historic Resources Program.

Both the Wanapum and the Confederated Tribes of the
Colville Reservation are also provided an opportunity to
comment on draft documents and participate in cultural
resource management activities. The Wanapum are not
a federally recognized tribe; however, they have historic
ties to the Hanford Site as their descendants resided there
before the land was ceded to the United States government
for the Manhattan Project in the 1940s. The Confederated

Tribes of the Colville Reservation, whose descendants also

used Hanford Site land, also have historic ties to the site.

2.0.2 Consultations and
Meetings with Tribes, Interested
Parties, and the State Historic

Preservation Office
EP Kennedy

Federal legislation and policies require DOE to consult with
the Washington State Department of Archaeology & Historic
Preservation, Native American tribes, and interested parties
on cultural resource matters. Specifically, Section 106 of the
National Historic Preservation Act of 1966 requires DOE to
seek and gather input from tribes and interested parties, and
obtain concurrence from the Washington State Department
of Archaeology & Historic Preservation on the identification
of cultural resources, evaluation of the significance of these
resources, and assessment of impacts of DOE undertakings on
DOE’s Cultural and Historic Resources

Program routinely consults with the Washington State

cultural resources.

Department of Archaeology & Historic Preservation, the
Confederated Tribes of the Umatilla Indian Reservation,
the Confederated Tribes and Bands of the Yakama Indian
Nation, the Confederated Tribes of the Colville Reservation,
the Nez Perce Tribe, and the Wanapum. Program officials
also consult with parties that express an interest in cultural
resources located on the Hanford Site. These include groups
such as the B Reactor Museum Association, the White
Bluffs Pioneers, the Benton County Historical Society, the
East Benton County Historical Museum, and the Franklin
County Museum. Program officials also conduct regular

2.2

meetings with tribal cultural resources personnel. Discus-
sions focus on cultural resource reviews and issues regarding
the protection of Hanford Site cultural resources. Program
officials hold meetings with interested parties on an
as-needed basis. Section 10.15 of this report further addresses

cultural and historic resource activities.

2.0.3 Hanford Natural

Resource Trustee Council
DC Ward

Under the Comprehensive Environmental Response, Compen-
sation, and Liability Act of 1980 (CERCLA), as amended, the
United States is liable for damages for injury to, destruction
of, or loss of natural resources, including the cost of assessing
such damage. CERCLA and the National Contingency Plan
establish DOE as both a CERCLA lead response agency on
departmental facilities and a trustee for natural resources
under its jurisdiction. The President of the United States,
by Executive Order 12580, “Superfund Implementation”
(52 FR 2923), appointed the Secretary of Energy as the
primary trustee for all natural resources located on, over, or
under land administered by DOE, including the Hanford
Site. Other designated federal trustees for Hanford Site
natural resources include the U.S. Department of the
Interior represented by the U.S. Fish and Wildlife Service,
and the U.S. Department of Commerce represented by
the National Oceanic and Atmospheric Administration.
CERCLA § 107(f)(2)(B) authorizes state governors to desig-
nate a state trustee to coordinate all state trustee responsi-
bilities. State organizations include the Washington State
Department of Ecology and the Oregon Department of
Energy. Native American tribes also participate as members
of the Hanford Natural Resource Trustee Council. Tribes
include the Confederated Tribes and Bands of the Yakama
Indian Nation, the Confederated Tribes of the Umatilla
Indian Reservation, and the Nez Perce Tribe.

The Hanford Natural Resource Trustee Council was
established in 1996 via a Memorandum of Agreement (1996)
and is a voluntary association of trust organizations. Members
collaborate and coordinate on many issues, documents, and
actions concerning natural resources. The primary purpose of
the council is to facilitate the coordination and cooperation
of the trustees in their efforts to mitigate the effects to natural
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resources that result from either hazardous substance releases
on the Hanford Site or remediation of those releases. The
council has adopted bylaws to direct the process of arriving

at consensus on all substantive decisions.

During 2008, the trustees met as a formal council six times
to discuss CERCLA natural resource issues for the Hanford
Site. The senior trustees (upper-management level represen-
tatives from each trust organization) conducted two
conference calls in 2008 to discuss policy and management

issues.

On April 3, 2007, the federal trustees issued a letter to the
State and Tribal Trustees informing them it was appropriate
to move forward in the natural resource damage assessment
process for the Hanford Site. This action was in accordance
with the natural resource damage assessment regulations in
43 CFR Part 11.23(f)(4). The federal trustees determined
that moving forward with damage assessment activities, and
specifically the development of a phased, natural resource
damage assessment plan that addresses potential natural
resource injuries associated with the currently listed National
Priorities List areas, is the best progressive action in the
damage assessment process for the Hanford Site. A phased
assessment process will allow for an iterative natural resource
damage assessment process that is continually updated by
ongoing CERCLA activities and remedial decision making,
including ecological risk assessments.

Federal trustees issued a draft conceptual design for the
Hanford Site natural resource damage assessment plan with

the following actions:

e Complete the CERCLA ecological risk assessments

e [nitiate the U.S. Department of the Interior Assessment
Plan Phase in parallel with risk assessments

Continue analysis of existing data

Continue development of conceptual site model
and pathway analysis and identification of key
receptors of concern

Identify data gaps regarding potential injury to

natural resources
Prepare an assessment plan

e Implement the assessment plan

2.3

e Initiate preliminary restoration planning

® Perform early restoration, if appropriate.

During 2008, the Hanford Natural Resource Trustee Council
performed the following actions:

e Attended workshops and meetings concerning the
ecological risk assessment for the Central Plateau and
the Columbia River Corridor.

e Organized a 1-day workshop with outside experts to
discuss sturgeon sampling designs.

e Participated in meetings to provide input into the
revision of the Hanford Site Biological Resources
Management Plan (DOE/RL-96-32, Rev. 0).

e Participated in discussions with Robert Foley of the
U.S. Fish and Wildlife Service concerning his experi-
ence with trustee councils and specifically the Hudson
River Superfund Site.

e Hired a temporary administrative assistant to organize
the Administrative Record (1994 to present) and process
the official Natural Resource Trustee Council records,
making electronic copies accessible.

e Discussed funding concerns related to trust organization
support to ecological risk assessments and for the natural
resource damage assessment on the Hanford Site,
council governance, facilitation of council meetings,
and leadership of the natural resource injury assessment
planning effort. The trustees developed a 2010 budget
for inclusion in DOE’s 2010 budget request.

e Completed a successful solicitation to identify and hire
a contractor to work with the council on the natural
resource damage assessment, performing Phase 1 and
developing a proposed scope of work and cost estimate
for Phase 2, in the preparation of an injury assessment
plan.

e Conducted a series of meetings related to planning for
a collaborative injury assessment to identify contami-
nants, receptors, and priorities.

e The trust organizations chose to remain as one council
as determined by Trustee Council Resolution 08-04.
It will provide advice to the Tri-Parties (Washington

State Department of Ecology, U.S. Environmental
Protection Agency [EPA], and DOE) on Hanford Site
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cleanup response actions, and it will meet its obligations
as trustees to proceed with a natural resource damage
assessment.

Participated in site-specific training on the natural
resource damage assessment process.

Organized the trustees into technical working groups
to better understand resources on the Hanford Site, and
to assist in developing conceptual site models for the
injury assessment plan.

Initiated an update to the Trustee Council Memoran-
dum of Agreement to include the National Oceanic and
Atmospheric Administration.

Information about the Hanford Natural Resource Trustee
Council, including its history and projects, can be

found at its website located at http://www.hanford.

gov/page=291&parent=0.

2.0.4 Public Participation in

Hanford Site Decisions
CC French and TE Olds

DOE’s Richland Operations Office and Office of River
Protection believe public involvement is essential to the
ultimate success of Hanford Site cleanup. These offices

coordinate, plan, and schedule public participation activities

for DOE on the Hanford Site.

The Hanford Site Tri-Party Agreement Public Involvement
Community Relations Plan (Tri-Party Agreement Agencies
2002) outlines the public participation processes used by
the Tri-Parties (Washington State Department of Ecology,
EPA, and DOE) and identifies various ways the public
can participate in Hanford Site cleanup decisions (see
Section 3.0.1). The plan was developed and approved with
public input in 1990 and revised in 2002. The most current
revision is available on the Hanford Site website located at
http://www.hanford.gov under the Community Relations
Plan.

A key goal of public involvement is to facilitate broad-based
participation and obtain stakeholder and public perspectives
on Hanford Site cleanup decisions. DOE is committed to
maintaining a government-to-government relationship with
DOE consults with

Native American tribes in the area.

24

tribal governments prior to taking action, making decisions,

or implementing programs that may affect the tribes.

DOE uses various forums to inform the public of upcoming
public involvement and participation opportunities. These

include, but are not limited to, the following:

e The Hanford Cleanup Line — The Hanford Cleanup
Line (1-800-321-2008) responds to information requests
about the Hanford Federal Facility Agreement and Con-
sent Order (Tri-Party Agreement [Ecology et al. 1989])
cleanup activities. The Tri-Parties strive to provide a
timely response to all requests. The line is advertised
frequently in a variety of ways, including all Tri-Party
Agreement media information such as newspaper
notices, brochures, meeting notices, and Hanford Site
fact sheets.

Mailing List — The Tri-Parties maintain a mailing list of
about 3,300 individuals who have expressed interest in
Hanford Site cleanup issues. The mailing list is used to
provide information to the public on upcoming cleanup
decisions and activities. Information can be received by
mail or electronically. To be added to the list, call the
Hanford Cleanup Line at 1-800-321-2008.

Hanford Site Public Involvement Activities — A
Hanford Site Public Involvement Activities document
is produced quarterly to provide an overview of
involvement for

anticipated public opportunities

the coming months. It identifies the current forums
and emerging opportunities to inform and involve
stakeholders and the public. It is available at the
following website under the Public Involvement section:
http://www.hanford.gov. Additionally, a list of public
involvement opportunities is posted at http://www.

hanford.gov/?page=179&parent=29.

Fact and Focus Sheets — Fact and focus sheets provide
information on Hanford Site issues, cleanup activities,

and public involvement opportunities.

Meeting Summaries — Summaries of certain public
meetings are available upon request from DOE’s Public
Reading Room located at the Washington State
University Tri-Cities Consolidated Information Center,
2710 University Drive, Richland, Washington. Further
information regarding the DOE Public Reading Room is
available at its website: http://reading-room.pnl.gov/.


http://www.hanford
http://www.hanford.gov
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http://reading-room.pnl.gov/
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e Comment and Response Documents — Following a
DOE or Tri-Party Agreement public comment period, a
comment and response document is developed to record
public comments received on an issue. Comment and
response documents are distributed to those members of
the public who provide comments or request copies. The
documents are posted in DOE’s Public Reading Room,
in the Tri-Party Agreement’s Administrative Record as
part of the decision documentation, and at the following
website: http://www.hanford.gov/?page=91&parent=0.

Informational Public Meetings — All Tri-Party Agree-
ment quarterly public involvement planning meetings,
semiannual meetings, special meetings, and workshops
are open to the public. In addition, the Tri-Parties
welcome opportunities for co-sponsoring meetings
organized by local, state, and tribal governments and

citizen groups.

Hanford Site cleanup documents are also available to the
general public through the Tri-Party Agreement’s Adminis-
trative Record and Public Information Repository located at
the following website: http://www2.hanford.gov/arpir.

The public is provided a variety of opportunities to offer
input and influence Hanford Site cleanup decisions. These
opportunities include informal and formal public comment
periods, such as those described in the Tri-Party Agreement
(Ecology et al. 1989), CERCLA, the Resource Conservation
and Recovery Act of 1976 (RCRA), and NEPA; Hanford
Advisory Board meetings; annual state of the site and budget
meetings; and other Hanford Site-related public involvement/

information meetings, workshops, or activities.

For more information about Hanford Site cleanup activities,
contact the Tri-Party Agreement agencies at the following

contact numbers:

¢ DOE Richland Operations Office
e DOE Office of River Protection

(509) 376-7501
(509) 372-8656
(1-800) 321-2008
(509) 376-8631.

e Hanford Cleanup Line
e EPA

To view public involvement and outreach activities con-
ducted by the Tri-Party Agreement agencies, visit the
Hanford Site website at http://www.hanford.gov.

2.5

2.0.5 Hanford Advisory Board
CC French and TE Olds

The Hanford Advisory Board is a broadly representative
body consisting of a balanced mix of the diverse interests
affected by Hanford Site cleanup decisions. The board was
created in 1994 by the Tri-Parties and ultimately chartered
as one of nine environmental management site-specific
advisory boards across the country. The board is composed
of 31 members and their alternates, including represen-
tatives from the Nez Perce Tribe and the Confederated
Tribes and Bands of the Yakama Indian Nation. A repre-
sentative of the Confederated Tribes of the Umatilla Indian
Reservation participates on the board in an ex-officio
status. Current members with their affiliation can be found
at the following website: http://www.hanford.gov/hanford/
filessfHAB_bcc.pdf.

The Hanford Advisory Board assists the broader public in
becoming more informed and meaningfully involved in
Hanford Site cleanup decisions through its open public
meetings. Its formal advice on cleanup issues reflects the

values of its constituents.

Information about the Hanford Advisory Board, including
its charter (operating ground rules) and copies of its advice
and responses, can be found at the following website: http://

www.hanford.gov/public/boards/hab.
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TG Beam

Several federal, state, and local regulatory agencies are
responsible for monitoring and enforcing compliance with
applicable environmental regulations on the Hanford Site.
These agencies include the U.S. Environmental Protection
Agency (EPA), the Washington State Department of
Ecology, the Washington State Department of Health, and
the Benton Clean Air Agency. EPA is the primary federal
regulatory agency that develops, promulgates, and enforces
environmental regulations and standards as directed in
statutes enacted by Congress. In some instances, EPA has
delegated authority to the state or authorized the state
program to operate in lieu of the federal program when the
state’s program meets or exceeds EPA requirements. In other
activities, the state program is assigned direct environmental
oversight of the U.S. Department of Energy (DOE) program,
as provided by federal law. Where federal regulatory auth-
ority is not delegated or only partially authorized to the state,
the EPA Pacific Northwest Regional Office (Region 10) is
responsible for reviewing and enforcing compliance with
EPA regulations as they pertain to the Hanford Site. EPA
periodically reviews state environmental programs and may

directly enforce federal environmental regulations.

3.0.1 Hanford Federal Facility
Agreement and Consent

Order (Tri-Party Agreement)
TW Noland

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 (Tri-Parties) to
achieve environmental regulation compliance on the
Hanford Site with the

Comprehensive  Environmental

3al

3.0 Regulatory Oversight
on the Hanford Site

Response, Compensation, and Liability Act of 1980
(CERCLA); the Superfund Amendments and Reauthori-
zation Act of 1986 remedial action provisions; and the
Resource Conservation and Recovery Act of 1976 (RCRA)
treatment, storage, and disposal unit regulations and correc-
tive 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 Agreement 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 (Ecology et al. 1989) has evolved
as Hanford Site cleanup has progressed. The Tri-Parties have
negotiated changes to the agreement since its publication in
1989 to meet the changing conditions and needs of cleanup
on the Hanford Site.

process of public involvement that enhances communica-

All significant changes undergo a

tion and addresses public concerns prior to final approvals.
As changes are approved through the Tri-Party Agreement
change control process, they are incorporated into the Tri-
Party Agreement and displayed on the Internet version of the
Tri-Party Agreement, which is maintained at the following
website: http://www.hanford.gov/?page=91&parent=0.
Printed copies of Revision 7 of the Tri-Party Agreement,
which is current as of July 23, 2007, are publicly available
at DOE’s Public Reading Room located in the Consolidated
Information Center, 2770 University Drive, in Richland,
Washington, and at public information repositories in Seattle
and Spokane, Washington, and Portland, Oregon.
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To be placed on the mailing list to obtain Tri-Party Agree-
ment information, contact EPA or DOE directly, or call the
Hanford Cleanup Line at (1-800) 321-2008. Requests can

be sent to the following address:

Hanford Mailing List
P.O. Box 1000

M/S B3-30

Richland, WA 99352

3.0.2 Status of Tri-Party

Agreement Milestones
TW Noland

The Tri-Party Agreement (Ecology et al. 1989) commits
DOE to comply with the remedial action provisions of
CERCLA as well as with RCRA treatment, storage, and
disposal unit regulations and corrective-action provisions,
including Washington State’s implementing regulations
(WAC 173-303, “Dangerous Waste Regulations”). From
1989 through 2008, a total of 1,025 Tri-Party Agreement
milestones were completed and 299 target dates were met.
During 2008, 52 specific cleanup milestones were scheduled
for completion; 37 were completed early, 5 were completed
on time, 1 was completed late, 2 were extended to beyond
2008, and 7 were not yet complete at the end of 2008.

3.0.3 Approved Modifications
to the Tri-Party Agreement
TW Noland

During 2008, 21 negotiated change requests to the Tri-Party
Agreement were approved; these changes can be viewed at
the Tri-Party Agreement website: http://www.hanford.gov/
triparty/tpa_changes.cfm.

3.0.4 Washington State

Department of Health
TG Beam

The Washington State Department of Health has regulatory
authority to enforce federal and state standards applicable

3.2

to all sources of ionizing radiation in the state. EPA pro-
vided delegation of authority to the Washington State
Department of Health to implement and enforce the federal
standards and requirements in 40 CFR 61, Subparts A and
H. Subpart H of 40 CFR 61, which covers radioactive air
emissions, is enforced along with the state standards and
requirements of WAC 246-247, “Radiation Protection—Air
Emissions,” and WAC 173-480, “Ambient Air Quality
Standards and Emission Limits for Radionuclides,” issued
under the authority of the Washington Clean Air Act. These
regulations include requirements to obtain Washington
State Department of Health approval before constructing
any new or modified source of airborne radionuclide emis-
sions, and for the Washington State Department of Health
to issue and enforce the resulting licenses covering con-
struction and operation. The Washington State Department
of Health also inspects emission sources within the state that
may emit airborne radioactive material to verify that the
operations, emissions, and record keeping and reporting are
in compliance with all applicable licenses and federal and
state regulations. To protect public health with an adequate
margin of safety, the state enforces an “as low as reasonably
achievable” environmental approach to minimizing airborne
emissions. The Washington State Department of Health
maintains an office in Richland, Washington, with staff

assigned to oversee Hanford Site operations.
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The U.S. Department of Energy (DOE) requires that all
Hanford Site contractors develop environmental and
chemical management systems. The following sections

provide information on these systems.

4.0.1 Environmental

Management Systems

HT Tilden, BL Becker-Khaleel, PT Day,
KA Hadley, and KA Peterson

Hanford Site contractors have established Integrated
Environment, Safety, and Health Management Systems
as mandated by their contracts with DOE. These systems
are intended to protect workers, the public, and the envi-
ronment by integrating environmental, safety, and health
considerations into the way work is planned, performed,
and improved.

DOE verified that all Hanford Site entities under DOE
Policy 450.4, “Safety Management System Policy,” had
Integrated Environmental, Safety, and Health Manage-
ment Systems in place before the specified implementation
date of December 31, 2005. In 1996, Pacific Northwest
National Laboratory established an International Organi-
zation for Standardization (ISO) 14001 Environmental
Management System (ISO 14001:1996); registration of that
system was obtained in 2002. Re-registration to the updated
ISO 14001:2004 standard occurred in 2005 and again in
2008. Based in part on its Environmental Management
Systems, Pacific Northwest National Laboratory was
accepted into the U.S. Environmental Protection Agency’s
National Environmental Performance Track program for a

second 3-year membership in 2007.
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Efforts continued in 2008 to improve these environmental,
safety, and health programs. With the 2008 issuance of
DOE Order 450.1A, “Environmental Protection Program,”
Hanford Site contractors may be required to incorporate
new DOE requirements and update their Environmental
Management Systems in conjunction with their respective

DOE field office in 2009.

4.0.2 Chemical Management

Systems
RE Johnson

Hanford Site contractors developed and documented formal
systems to manage chemicals in 1997 that are still in use
today. These Chemical Management Systems apply to the
acquisition, use, storage, transportation, and final dispo-
sition of chemicals, including hazardous chemicals as
defined in the “Occupational Safety and Health Standards”
(29 CFR 1910, Subpart Z, Appendices A and B). The
Chemical Management Systems are reviewed periodically
and improvements are made as needed. Section 5.1.1

provides details on the inventories of hazardous chemicals

stored on the Hanford Site in 2008.
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JP Duncan

U.S. Department of Energy (DOE) policy mandates that
all DOE activities on the Hanford Site are performed
in compliance with applicable federal, state, and local
environmental laws and regulations; DOE Orders; Secretary
of Energy Notices; and DOE Headquarters and site opera-
tions office directives, policies, and guidance. This includes
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 environmental compliance is achieved

and maintained on the Hanford Site.

Hal

5.0 Compliance Summary

This section summarizes the various laws and regulations
that impact Hanford Site activities with regard to federal
environmental protection statutes and associated state and
local environmental regulations. Permits required under
specific environmental protection regulations are also
discussed, as well as notices of violations and notices of non-
compliance issued by the U.S. Environmental Protection
Agency (EPA) or the Washington State Department of
Ecology. Notices of violation are the regulatory means of
informing organizations that their work activities are not
meeting requirements. Notices of non-compliance are

informal notifications of regulatory violations.



This section provides information regarding federal statutes
related to hazardous material regulations and directives
relevant to the Hanford Site.

5.1.1 Emergency Planning &
Community Right-to-Know
Act of 1986

RE Johnson

The Emergency Planning & Community Right-to-Know Act of
1986 requires each state to establish an emergency response
commission and local emergency planning committees, and
develop a process to distribute information on hazardous
chemicals present in local facilities. These committees gather
information and develop emergency plans for local planning
districts. Personnel from facilities that produce, use, or store
extremely hazardous substances in quantities above threshold
planning quantities (quantities that trigger notifications
to the state and local emergency response organizations)
must identify their facilities to the state emergency response
commission and the local emergency planning committee.
Facility personnel must periodically provide information
to support the emergency planning process. The threshold
planning quantities are predetermined amounts established
by state and local authorities. Facility personnel 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 & Community Right-to-Know Act of 1986: 1) the
Tier Two Emergency and Hazardous Chemical Inventory, which
contains information about hazardous chemicals stored

at each facility in amounts exceeding minimum threshold
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levels; and 2) the Toxic Chemical Release Inventory, which
contains information about total annual releases of certain

toxic chemicals and associated waste management activities.

On February 25, 2009, Hanford Site officials issued the
2008 Hanford Site Tier Two Emergency and Hazardous
Chemical Inventory report (DOE/RL-2009-05, Rev. 0) to
the Washington State Department of Ecology’s Community
Right-To-Know Unit; local emergency planning committees
for Benton, Franklin, and Grant Counties; and both the
city of Richland and Hanford Site fire departments.
The 2008 Hanford Site Toxic Chemical Release Inventory
(DOE/RL-2009-07, Rev. 0), which included releases and
waste management activities involving the metal lead and
the chemical propylene, was electronically transmitted to
EPA and the Washington State Department of Ecology on
June 22, 2009. Table 5.1.1 provides an overview of 2008
reporting under the Emergency Planning & Community Right-
to-Know Act of 1986.

Types, quantities, and locations of hazardous chemicals are
tracked through Chemical Management System require-
ments that are specific to prime contractors (Section 4.0.2).
Table 5.1.2 summarizes the information reported and lists
the average quantities of the 10 hazardous chemicals stored
in greatest quantity on the Hanford Site in 2008.

5.1.2 Resource Conservation
and Recovery Act of 1976

CD Wollam

The Resource Conservation and Recovery Act of 1976
(RCRA) was enacted in 1976 with the objective of
protecting human health and the environment. In 1984,

the Hagzardous and Solid Waste Amendments of 1984
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Table 5.1.1. Emergency Planning & Community Right-to-Know Act of 1986
Compliance Reporting on the Hanford Site, 2008

Sections of the Act

302-303: Planning notification
304: Extremely hazardous substances release notification
311-312: Material safety data sheet/chemical inventory

313: Toxic chemical release inventory reporting

Yes® No® Not Required™
X®)
X
X
X

(a) “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 releases were too small to require
action or no releases occurred.

These notifications apply to the Hanford Site but were completed prior to 2008.

(b)

Table 5.1.2. Average Quantity of the Ten Hazardous
Chemicals® Stored in Greatest Quantities on the
Hanford Site, 2008

Average

Quantity, kg (lb)
1,240,000 (2,730,000)
1,100,000 (2,430,000)

352,000 (776,000)
318,000 (701,000)
221,000 (487,000)
200,000 (441,000)
114,000 (251,000)
100,000 (220,000)

91,800 (202,000)

90,900 (200,000)

Hazardous Chemical

Sodium

Mineral oil

Diesel fuel (grades 1 and 2)
Portland cement

Bentonite

Lead acid batteries

Fly ash (class F)

Propane

Petroleum distillates (unspecified)
Gasoline

(a) Includes chemicals defined as hazardous under “Hazard
Communication” (29 CFR 1910.1200(c)) .

reauthorized RCRA, imposing new requirements on haz-
ardous waste management. 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. The Washington State Department of Ecology
has the authority to enforce RCRA requirements in the state
under WAC 173-303, “Dangerous Waste Regulations.” The
Hanford Site is subject to RCRA corrective action authority
because the site has been issued a single permit to eventually

contain all applicable treatment, storage, and disposal units.
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5.1.2.1 Hanford Facility RCRA Permit
SA Thompson

The Washington State Department of Ecology issued the
Hanford Facility RCRA Permit on September 27, 1994
(Ecology 1994). The permit is the foundation for RCRA
permitting on the Hanford Site in accordance with pro-
visions established in the Tri-Party Agreement (Ecology
et al. 1989) and WAC 173-303. The permit is issued to
eight permittees: the DOE Richland Operations Office and
the DOE Office of River Protection as the owners/operators
of the Hanford Site and six of their contractors: Bechtel
National, Inc.; CH2M HILL Plateau Remediation Company;
Fluor Hanford, Inc.; Pacific Northwest National Laboratory;
Washington Closure Hanford, LLC; and Washington River
Protection Solutions, LLC, as co-operators. The permit
expired on September 27, 2004; however, DOE continues
to operate under the expired permit until a new permit is
in effect. The Washington State Department of Ecology is
working on a draft of the new permit.

5.1.2.2 RCRA/Dangerous Waste
Permit and Closure Plan

SA Thompson

The Hanford Site is considered a single facility for RCRA
and WAC 173-303 regulatory purposes. The facility is com-
prised of 40 treatment, storage, and disposal units. Tri-Party
Agreement (Ecology et al. 1989) officials recognized that
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not all of the units could be issued dangerous waste permits
simultaneously, and a schedule was established to submit
unit-specific permit applications and closure plans to the
Washington State Department of Ecology.

During 2008, 40 revisions to the Hanford Facility RCRA
Permit, WA7890008967 (RCRA Permit) Part A Form
(Ecology 1994) were submitted to the Washington State

Department of Ecology for review and approval:

e 100 Areas revisions to the Part A Form:
— 183-H Solar Evaporation Basins
— 1301-N Surface Impoundment
— 1324-N Surface Impoundment
— 1324-NA Percolation Pond
— 1325-N Liquid Waste Disposal Facility
— 1706-KE Waste Treatment System.
e 200 Areas revisions to the Part A Form:
— 207-A South Retention Basin
- 216-A-10 Crib
— 216-A-29 Ditch
— 216-A-36B Crib
- 216-A-37-1 Crib
— 216-B-3 Main Pond
— 216-B-63 Trench
— 216-S-10 Pond
— 216-S-10 Ditch

— 222-S Dangerous and Mixed Waste Treatment
Storage and Disposal Unit

— 241-CX Tank System

— 242-A Evaporator

— B Plant Complex

— Central Waste Complex

— Double-Shell Tanks System and 204-AR Waste
Unloading Station

— Grout Treatment Facility

— Hanford Tank Waste Treatment and Immobilization
Plant

— Hexone Storage and Treatment Facility

— Immobilized High-Level Waste Interim Storage
Unit

— Integrated Disposal Facility

— Liquid Effluent Retention Facility and 200 Area
Effluent Treatment Facility

— Low-Level Burial Grounds
— Plutonium Uranium Extraction (PUREX) Plant
— PUREX Storage Tunnels
— Single-Shell Tank System
— T Plant Complex
— Waste Encapsulation and Storage Facility
— Waste Receiving and Processing Facility.
® 300 Area revisions to the Part A Form:
— 300 Area Process Trenches
— 331-C Storage Unit
— 325 Hazardous Waste Treatment Units.
® 400 Area revisions to the Part A Form:
— 400 Area Waste Management Unit.
® 600 Area revisions to the Part A Form:

— 600 Area Purgewater Storage and Treatment
Facility

— Nonradioactive Dangerous Waste Landfill.

In 2008, one revised RCRA Part B permit application and
one closure plan was submitted to the Washington State
Department of Ecology. The Part B submittal included the
Hanford Facility Dangerous Waste Part B Permit Application,
Low-Level Burial Grounds (DOE/RL-88-20, Rev. 2). The
closure plan submittal included the 241-CX Tank System
Closure Plan (DOE/RL-2008-51, Rev. 0).

The Washington State Department of Ecology approved
DOE-certified closure documentation for one treatment,
12, 2008:
224-T Transuranic Waste Storage and Assay Facility (located
in the 200 Areas).

storage, and disposal unit on November
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5.1.2.3 RCRA Groundwater
Monitoring

MdJ Hartman

RCRA groundwater monitoring is part of the Hanford Site
Soil and Groundwater Remediation Project (Section 10.7).
In 2008, 14 RCRA sites were monitored to determine
whether they were contaminating groundwater with haz-
ardous constituents. Seven sites were monitored to assess
the extent of known contaminants, and two were monitored
to determine the progress of groundwater contamination
cleanup activities. The Liquid Effluent Retention Facility
and low-level burial grounds (Waste Management Areas 1
through 4) are scheduled to receive permits as operating
RCRA facilities in 2009. The Integrated Disposal Facility
received a RCRA operating permit in June 2006 and is
The
other sites monitored under RCRA are scheduled for closure
under the Hanford Facility RCRA Permit (Ecology 1994).

A summary of groundwater monitoring activities for these

under a unit-specific groundwater monitoring plan.

sites during 2008 is provided in Section 10.7; more detailed
information is available in Hanford Site Groundwater
Monitoring for Fiscal Year 2008 (DOE/RL-2008-66, Rev. 0).

5.1.2.4 RCRA Inspections
DL Hagel

Washington State Department of Ecology performed
28 RCRA inspections on the Hanford Site during 2008 to
assess compliance with applicable requirements. Hanford
Site contractors and DOE worked to resolve any notices of
violation and warning letters of non-compliance that were
received based on those inspections. These documents iden-
tified conditions that were alleged to be non-compliant with
RCRA requirements. The following two items summarize
the RCRA non-compliance documents received in 2008.

Notice of Violation from the Dangerous Waste Compli-
ance Inspection of the T Plant Complex Conducted
June to August 2007. A notice of violation was received
from the Washington State Department of Ecology on
March 4, 2008, in response to a dangerous waste compliance
inspection of the T Plant Complex that was conducted
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June through August 2007. Two previous inspections in
2000 and 2005 also cited concerns with inadequate waste
designation at T Plant.

The inspection identified one violation of WAC 173-303
regarding waste designation. Three concerns identified were
related to waste accumulation, container management, and

personnel training.

T Plant personnel conducted reviews of containers in storage
to ascertain that container identification numbers and major
risk labeling were clearly visible, and that containers with

deficient, inaccurate, or misleading labeling were corrected.

On May 9, 2008, the DOE Richland Operations Office
transmitted a report to the Washington State Department
of Ecology identifying all corrective actions that had been
completed and provided requested information. On May 22,
2008, project managers met with Washington State Depart-
ment of Ecology officials who stated they were satisfied with
the response provided by DOE. This issue is considered
closed.

Notice of Non-Compliance for the Shipment of Anhy-
drous Ammonia Cylinders from the 100-N Area. On
September 15, 2008, the Washington State Department of
Ecology issued a Notice of Non-Compliance to the DOE
Richland Operations Office and Washington Closure
Hanford, LLC for the removal and shipment of two
anhydrous ammonia cylinders from the 109-N Building
during demolition.

Washington Closure Hanford, LLC notified the Washington
State Department of Ecology on April 29, 2008, that the
cylinders had been removed and improperly shipped to
Seattle, Washington, by its subcontractor. The cylinders
were approximately 35 years old, were not U.S. Department
of Transportation approved containers, and were not shipped
in accordance with U.S. Department of Transportation

requirements.

When Washington Closure Hanford, LLC discovered the
cylinders were in Seattle, they were declared a hazardous
waste, overpacked, and shipped to Indiana for treatment.
Following treatment, the cylinders were found to contain no

anhydrous ammonia.
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From information gathered during an inspection of the
109-N Building on May 12, 2008, Washington State Depart-
ment of Ecology cited two Tri-Party Agreement violations,
three Washington Administrative Code violations, and three

concerns.

On October 17, 2008, DOE responded to the notice and
transmitted detailed descriptions of corrective actions taken
to prevent similar violations from occurring in the future to
the Washington State Department of Ecology. All issues
have been resolved.

5.1.3 Washington
Administrative Code

Groundwater Monitoring
MJ Hartman

Groundwater monitoring was required for three regulated,
non-RCRA waste facilities in 2008. The 200 Area Treated
Effluent Disposal Facility and the State-Approved Land
Disposal Site are monitored under state discharge permits
(WAC 173-216). The Solid Waste Landfill is monitored for
compliance with requirements in WAC 173-304, “Minimum
Functional Standards for Solid Waste Handling.” Wells near
these facilities were monitored in 2008 for waste constituents

specified in the facility permits.

Section 10.7 summarizes groundwater monitoring activities
for these sites during 2008; more detailed information is
available in Hanford Site Groundwater Monitoring for Fiscal
Year 2008 (DOE/RL-2008-66, Rev. 0).

5.1.4 Toxic Substances

Control Act
CD Wollam

Toxic Substances Control Act requirements that apply to the
Hanford Site primarily involve regulation of polychlorinated
biphenyls (PCBs). Federal regulations for PCB use, storage,
and disposal are provided in 40 CFR 761, “Polychlorinated
Biphenyls (PCBs) Manufacturing, Processing, Distribution
PCB wastes on the

”

in Commerce, and Use Prohibitions.
Hanford Site are stored and/or disposed of in accordance
with 40 CFR 761. Some radioactive PCB waste remains in
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storage onsite pending the development of adequate treat-
ment and disposal technologies and capacities. Electrical
equipment that might contain PCBs is also maintained and
serviced in accordance with 40 CFR 761.

During 2008, the DOE Richland Operations Office sub-
mitted both the 2007 PCB Annual Document Log for the
Hanford Site (DOE/RL-2008-30, Rev. 0) and a 2007 PCB
Annual Report (DOE/RL-2008-31, Rev. Q) to EPA as
required by 40 CFR 761.180.
describe the PCB waste management and disposal activities

These two documents

occurring on the Hanford Site. The Framework Agreement
for Management of Polychlorinated Biphenyls (PBCs) in
Hanford Tank Woaste (Ecology et al. 2000), signed on
August 31, 2000, resulted in EPA, the Washington State
Department of Ecology, and DOE and its Hanford Site
contractors working together to resolve the regulatory
issues associated with managing PCB waste 1) at the Han-
ford Tank Waste Treatment and Immobilization Plant
(currently under construction); 2) at the waste tank farms;
and 3) at affected waste management units adjacent to the
waste tank farms. The 1998 PCB disposal amendments in
40 CFR 761 allow for necessary storage and the expedited
disposal of PCB waste regulated under the Toxic Substances
Control Act.

During 2008, single-shell tank waste retrieval activities
continued in accordance with EPA Phase [ and II risk-based
disposal approvals for the use of double-shell tank PCB
remediation waste in accordance with 40 CFR 761.61(c).
Phase [ identifies general conditions that apply to the overall
strategy and retrieval process and Phase II identifies tank-
specific conditions. Approvals have been received for the

eight single-shell tanks classified as integrally sound.

Other risk-based disposal approvals are being implemented
on the Hanford Site. K Basins sludge continued to be
managed through 2008, and a risk-based disposal approval
was accepted by EPA in 2008 for continued storage of two
water tower tanks at the Hanford Site. The paint on the
tanks’ interior walls contains PCBs greater than 500 parts
per million, and the tanks will be disposed of as PCB bulk
product waste. The risk-based disposal approval will allow
continued storage of the tanks while disposal plans are

developed and implemented.
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5.1.5 Comprehensive
Environmental Response,
Compensation, and Liability
Act of 1980

JW Cammann

During 1980, the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA) was
enacted to address response, compensation, and liability for
past releases or potential releases of hazardous substances,
pollutants, and contaminants to the environment. During
1986, CERCLA was amended by the Superfund Amendments
and Reauthorization Act of 1986, which made several impor-
tant changes and additions, including clarification that
federal facilities are subject to the same provisions of
CERCLA as private industries. Federal facilities identified
on the National Priorities List, which is the EPA’s list of the
most serious uncontrolled or abandoned hazardous waste
sites, must enter into an interagency agreement with EPA
Under CERCLA, two kinds of

response actions are authorized:

to remediate the sites.
1) short-term removals,
where actions may be taken to address releases or threatened
releases requiring prompt response; and 2) long-term reme-
dial response actions that permanently and significantly
reduce the dangers associated with releases or threats of
releases of hazardous substances that are serious, but not
immediately life threatening. These actions can be con-

ducted only at sites listed on the National Priorities List.

The Hanford Site was divided into four aggregate areas
when it was placed on the National Priorities List on
November 3, 1989, pursuant to CERCLA. The four sites on
the National Priorities List included the 100 Areas, Central
Plateau, 300 Area, and 1100 Area of the Hanford Site. Since
the Hanford Site was placed on the National Priorities List,
DOE and its contractors have made considerable progress in
cleaning up the site. Progress includes deletion of portions
of the 100 Areas from the National Priorities List, including
the Wahluke Slope north of the Columbia River, and the
entire 1100 Area.

On the Hanford Site, EPA is responsible for oversight of
DOE implementation of CERCLA regulations. There can

be significant overlap between the RCRA corrective action
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program (Section 5.1.2) and the CERCLA program. Many
waste management units on the Hanford Site are potentially
subject to remediation under both programs. The CERCLA
program is implemented via 40 CFR 300, “National Oil and
Hazardous Substances Pollution Contingency Plan,” which
establishes procedures for characterization, evaluation, and
remediation. The Tri-Party Agreement (Ecology et al. 1989)
addresses implementation of both CERCLA and RCRA
corrective action provisions on the Hanford Site through
administrative application of either program while meeting

the technical requirements of both programs.

CERCLA mandates that DOE conduct response actions
The
CERCLA regulatory framework for both removal and reme-

(removal and/or remedial) on the Hanford Site.

dial actions consists of five general activities that include
1) investigation, 2) evaluation, 3) decision, 4) implemen-

tation, and 5) closeout.

For remedial actions, the investigation phase involves the
discovery of a release or the threat of release to the envi-
ronment by conducting site characterization in accordance
with a remedial investigation and feasibility study work plan,
data quality objective, sampling and analysis plan, field work
plan, and quality assurance plan. The evaluation phase
develops alternatives to eliminate the release or threat of
release and considers the results of site characterization as
documented in remedial investigation reports used to support
feasibility studies of candidate remedial technologies. The
decision phase is conducted to document implementation
of the preferred alternative, obtain regulatory approval, and
seek public involvement through issuance of a proposed
plan and record of decision. The implementation phase is
performed to execute the preferred alternative and involves
preparation of a remedial design and remedial action work
plan, remedial design report, air monitoring plan, waste
management plan, mitigation action plan, and operations
and maintenance plan. Finally, the closeout phase includes
issuing a remedial site verification package that documents
response objectives have been achieved in accordance with

the record of decision.

There are three types of removal actions under CERCLA:
1) emergency, 2) time-critical, and 3) non-time-critical.
Emergency removals must be initiated within hours or

days in response to acute problems and may involve fires,
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explosions, imminent contamination of water supplies, or
the release or imminent release of hazardous substances.
Time-critical removals respond to releases requiring onsite
action within 6 months (e.g., removal of drums or small
volumes of contaminated soil). Non-time-critical removals
respond to releases where a planning period of at least
6 months is available before onsite activities must begin
and the need is less immediate. The majority of removal
actions conducted on the Hanford Site are non-time-

critical.

Non-time-critical removal actions attempt to control the
source of potential contamination and may be followed
by a remedial action to complete the site response. Non-
time-critical removal actions can provide substantial risk
reduction by addressing specific problems without requiring
the more time consuming remedial investigation/feasibility
study process associated with CERCLA remedial actions.

As with remedial actions, non-time-critical removal actions
include activities involving investigation, evaluation, deci-
sion, implementation, and closeout. A removal site evalu-
ation is conducted to identify the source and nature of the
release, evaluate the magnitude of the threat, assess the
threat to public health, and determine if more information
is needed to characterize the release. Upon completion of
the removal site evaluation, an approval memorandum is
issued to document the meeting of National Contingency
Plan criteria for initiating a non-time-critical removal action
and provide detailed information on the site. Following
issuance of an approval memorandum, an engineering
This

process involves preparation of an engineering evaluation

evaluation and cost analysis process is initiated.

and cost analysis, conducting community relations activi-
ties, and documentation of the removal action decision in
an action memorandum. The engineering evaluation and
cost analysis is comparable to a remedial action remedial
investigation/feasibility study, but it is less comprehensive.
The action memorandum is comparable to a remedial action
record of decision; however, it is less elaborate. A removal
action work plan is prepared to implement the decisions in
the action memorandum. Closeout of the non-time-critical
removal process ensures that all objectives have been met
and that no further threats to human health, welfare, or
the environment that the removal action was designed to

resolve, remain. If completion of non-time-critical removal
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actions will constitute the basis for delisting the site from
the National Priorities List, the remedial actions procedures

for site closeout are followed.

CERCLA requires a status review of response actions
(removal and remedial) for contaminated waste sites no less
frequently than once every 5 years to determine whether
selected actions remain protective of human health and the
environment. The first CERCLA 5-year review was initiated
by the EPA in 2000. This 5-year review addressed all
portions of the Hanford Site for which a decision document
has been issued and covered areas that contain hazardous
substances, pollutants, or contaminants that will be reme-
diated under CERCLA (EPA 2001). DOE considered the
first CERCLA 5-year review, issued by the EPA in April
2001, as the starting point for subsequent 5-year reviews.
The first CERCLA 5-year review evaluated the perform-
ance of the response actions selected in interim records of
decision, including existing institutional controls prevent-
ing exposure to the public and the environment. EPA con-
cluded the selected response actions were protective, or
would be protective upon completion of the remedial
actions. EPA identified deficiencies and corrective actions to
address the deficiencies. In conducting the second CERCLA
5-year review in 2005 and 2006, DOE applied the same
approach that the EPA used and followed revised EPA and
DOE guidance on how to conduct CERCLA 5-year reviews
(DOE/RL-2006-20, Rev. 1).

Further information regarding CERCLA process documen-
tation issued during 2008 is discussed in Chapter 6.

5.1.5.1 Hanford Site Institutional
Controls Plan

R Ranade

The Sitewide Institutional Controls Plan for Hanford
CERCLA Response Actions (DOE/RL-2001-41, Rev. 2)
describes the institutional controls for the Hanford Site
and how they are implemented and maintained in accor-
dance with CERCLA decision documents.
documents present the selected remedial actions chosen
in accordance with CERCLA, as amended by the Super-
fund Amendments and Reauthorization Act of 1986 and
40 CFR 300. CERCLA decision documents are developed

as part of the cleanup mission on the Hanford Site, which

The decision
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began in 1989 following the end of the national defense
mission. The selected remedies chosen may include institu-
CERCLA decision documents identify

specific requirements for institutional controls.

tional controls.

Institutional controls are primarily administrative in nature
and are typically used to augment the engineered compo-
nents of a selected remedy to minimize the potential for
human exposure to contamination. Active institutional
controls, such as controlling access to the site or controlling
activities that may affect remedial action, generally are
employed during remediation.  After remediation is
completed, passive institutional controls such as permanent
markers, public records and archives, or regulations regarding
land or resource use are employed. Some active institutional
controls, such as monitoring and controlling access to the
Hanford Site, may also be employed after remediation is

completed.

Section 4.2 of DOE/RL-2001-41, Rev. 2, requires DOE
to conduct a Hanford Site-wide assessment every 5 years
coinciding with the CERCLA 5-year review. The next
site-wide institutional control review is scheduled in 2011.
In addition, several CERCLA decision documents require
annual reviews of institutional controls for specific areas
covered. Annual reviews of these institutional controls are
reported in the unit manager’s meeting each September.
The minutes from the unit manager’s meeting are provided
in the Tri-Party Agreement’s Administrative Record and
can be accessed at the following website: http://www2.

hanford.gov/arpir.

The River Corridor Project has a number of institutional
controls in both interim action and final record of decision
documents. In 2008, field inspection of institutional con-
trols at waste sites in the 100-IU-2 and 100-IU-6 Operable
Units, three burial grounds in the 300-FF-2 Operable Unit,
and at the Environmental Restoration Disposal Facility
were performed. Warning sign information was updated
at two of the inactive burial grounds in the 300 Area in
response to this inspection. Trespass events and excavation
permit use were reviewed in 2008 with no findings identi-

fied. EPA published the 200-ZP-1 record of decision in 2008
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(EPA 2008), identifying required institutional controls. The
Sitewide Institutional Control Plan for Hanford CERCLA
Actions (DOE/RL-2001-41, Rev. 2) was revised in April
2009 to include institutional controls identified in the

200-ZP-1 record of decision (DOE/RL-2001-41, Rev. 3).

5.1.5.2 CERCLA and Washington
Administrative Code Reportable
Releases to the Environment

JK Perry

Releases that are reportable to the state and/or EPA include
spills or discharges of hazardous substances or dangerous
waste to the environment, other than releases permitted
under state or federal law. CERCLA, Section 103, requires
that releases of hazardous substances that equal or exceed
specified reportable quantities, including releases that
are continuous and stable in quantity and rate but exceed

specified limits, must be reported.

State regulations (WAC 173-303-145) also require that
spills or non-permitted discharges of dangerous waste or
hazardous substances to the environment be reported. That
requirement applies to spills or discharges onto the ground,
into groundwater or surface water (e.g., the Columbia River),
or into the air such that human health or the environment
are threatened, regardless of the quantity of dangerous waste
or hazardous substance. Spills are conservatively assessed
under WAC 173-303-145, and notifications were provided
to the Washington State Department of Ecology for various
minor spills on the Hanford Site during calendar year 2008.
These spills were cleaned up, and materials were disposed of

in accordance with all applicable requirements.

In addition, notifications were conservatively provided to
the National Response Center for several spills potentially
above the reportable quantities that occurred during reme-
diation activities on the Hanford Site during calendar year
2008. Although subsequent analysis determined these spills
did not exceed reportable quantities, they were cleaned up
and materials were disposed of in accordance with applicable

requirements.


http://www2

Hazardous Materials

5.1.6 Federal Insecticide,
Fungicide, and Rodenticide
Act of 1975

JM Rodriguez

The Federal Insecticide, Fungicide, and Rodenticide Act of 1975
is administered by EPA. The standards administered by the

Washington State Department of Agriculture to regulate
implementation of the act in the state include the Wash-
ington Pesticide Control Act, the Washington Pesticide Applica-
tion Act, and rules relating to general pesticide use codified
in WAC 16-228, “General Pesticide Rules.” On the Hanford
Site, commercial pesticides are applied by commercial
pesticide operators that are listed on one of two commercial
pesticide applicator licenses, and by a licensed private

commercial applicator.




TG Beam

This section provides information on federal, state, and
local statutes related to the Hanford Site air quality
program.

5.2.1 Regulatory Authority

The federal Clean Air Act was enacted to protect and
enhance air quality and is the legal basis for federal, state,
and local air quality regulations. The law was originally
passed in 1967 and has been revised extensively on numer-
ous occasions. The Clean Air Act Amendments of 1990 is the
most recent revision and is the framework for a significant
portion of the current federal air quality regulations. The
Washington Clean Air Act parallels and supplements the
federal law. It has been revised periodically to keep pace
with changes at the federal level.

EPA provides high-level programmatic oversight of the
air quality program on the Hanford Site, but has delegated
authority for implementing applicable Clean Air Act regu-

lations to designated state and local regulatory agencies.

The Washington State Department of Health regulates
radioactive air emissions on the Hanford Site by enforcing
the applicable federal requirements in 40 CFR 61, Subparts A
and H, as well as the state requirements in WAC 173-480
and WAC 246-247. The federal regulations contained in
40 CFR 61 which is part of the federal National Emission
Standards Air (NESHAP)

are collectively referred to on the Hanford Site as “Rad

for Hazardous Pollutants
NESHAP” because they provide regulations for radioactive

air emissions.

The Washington State Department of Ecology regulates
criteria and toxic air pollutant emissions on the Hanford

Site by enforcing the applicable federal requirements in

D5l

5.2 Air Quality

40 CFR 52, 40 CFR 60, 40 CFR 61, 40 CFR 63, 40 CFR 68,
and 40 CFR 82 as well as the
WAC 173-400, WAC 173-460,
WAC 173-491.

are often referred to as “non-radioactive” air emissions on

state requirements in
WAC 173-480,

air pollutant emissions

and

Criteria and toxic

the Hanford Site. Criteria pollutants are particulate matter,
nitrogen oxides, sulfur oxides, carbon monoxide, lead, and
volatile organic compounds. Toxic pollutants are other

chemical contaminants as regulated by Washington State.

The Benton Clean Air Agency regulates demolition and
asbestos renovation activities on the Hanford Site in
accordance with the federal requirements in 40 CFR 61,
Subpart M. The Benton Clean Air Agency also regulates
outdoor burning activities on the Hanford Site in accor-
dance with state requirements in WAC 173-425.

5.2.2 Permits

Hanford Site contractors evaluate each proposed new
or modified emission unit using the new source review
requirements of radioactive air emissions (WAC 246-247),
criteria pollutants (WAC 173-400-110), and/or toxic air
pollutants (WAC 173-460-040) to determine whether a
notice of construction application must be submitted to
the Washington State Department of Health and/or the
Washington State Department of Ecology, as applicable, for
approval before construction or operation of the proposed

source.

Hanford Site radioactive air emission sources are operated
in accordance with the “The Department of Energy Hanford
Site Radioactive Air Emissions License #FF-01” issued by
the Washington State Department of Health (2007). The
FF-01 license is a compilation of all applicable radioactive

air emission requirements. For each emission unit, the
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FF-01 license includes either 1) an approval to modify/
construct, or 2) an operating license. The FF-01 license is
renewed every 5 years. Overall, Hanford Site radioactive air
emissions are controlled to sufficiently low levels to ensure
the resultant exposure to any offsite individual remains well
below the 10 millirem (100 microsievert) per year standard
specified in 40 CFR 61.92.
emissions data are published annually in the radionuclide
air emissions report (DOE/RL-2009-14).

Hanford Site radioactive air

As a major source of air pollutants, the Hanford Site is
subject to the operating permit requirements of 40 CFR 70
and WAC 173-401. In coordination with the Washington
State Department of Health and the Benton Clean Air
Agency, the Washington State Department of Ecology
issued Renewal 1 of the Hanford Site air operating permit
for a period of 5 years, effective January 1, 2007. The air
operating permit is a compilation of applicable Clean Air
Act requirements both for radioactive and criteria/toxic
air pollutant emissions, including the Hanford Site air
emissions license #FF-01 issued by the Washington State
Department of Health (2007) and notice of construction
approval orders issued by the Washington State Department
of Ecology. The air operating permit requires that semi-
annual reports documenting the status of required moni-
toring and any identified permit deviations be submitted
to the regulatory agencies (DOE/RL-2008-48, Rev. 0 and
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DOE/RL-2009-02, Rev. 0). An annual report that docu-
ments the compliance status of Hanford Site emission
sources against applicable Clean Air Act requirements is
also required (DOE/RL-2009-03), as well as an annual report
that documents total emissions of criteria and toxic pollut-
ants on the Hanford Site (DOE/RL-2009-06, Rev. 0). The
air operating permit was revised once in 2008 to incorpo-
rate new Washington State Department of Health and
Washington State Department of Ecology air emission
licenses, approval orders, and updated regulatory require-

ments. Revision D was issued on December 23, 2008.

5.2.3 Inspections

The Washington State Department of Health, the Wash-
ington State Department of Ecology, and the Benton
Clean Air Agency conduct regular inspections of Hanford
Site emission sources to verify compliance with applicable
Clean Air Act requirements. Hanford Site contractors and
DOE actively work to resolve any potential compliance
During 2008,
the regulatory agencies conducted over 25 Clean Air Act

issues identified during these inspections.

inspections on the Hanford Site. None of the inspections
resulted in the issuance of any notice of non-compliance (or
similar correspondence) or formal enforcement action on

the part of the regulatory agencies.



This section provides information on federal, state, and

local statutes related to Hanford Site water quality.

5.3.1 Clean Water Act of

1977
R Ranade

The Clean Water Act of 1977 applies to point-source
discharges to surface waters in the United States. On the
Hanford Site, regulations are applied through the “EPA
Administered Permit Programs: The National Pollutant
Discharge Elimination System” (40 CFR 122) permit that
governs effluent discharges to the Columbia River. There
is one National Pollutant Discharge Elimination System
(NPDES) permit, WA-002591-7, issued by EPA for the
Hanford Site (Appendix D, Table D.1). The permit covers
three outfalls: outfall 001 for the 300 Area Treated Effluent
Disposal Facility, and outfalls 003 and 004 in the 100-K
Area. CH2M HILL Plateau Remediation Company is the

holder of this permit.

The Hanford Site was covered by one storm water permit
during 2008. EPA’s “National Pollutant Discharge Elimi-
nation System Storm Water Multi-Sector Permit,”
WARO5A57E (Appendix D, Table D.1) establishes the
terms and conditions under which storm water discharges
associated with industrial activity are authorized. This
multi-sector general permit for storm water discharges issued
in October 2000 expired at midnight on October 30, 2005.
A new general permit to replace it has been issued. How-
ever, EPA Region 10 officials have notified the permit
holders that a permit for the federal facilities in Washington
State will be issued at a later date. Facilities that obtained
coverage under the 2000 multi-sector general permit before

its expiration are automatically granted an administrative
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5.3 Water Quality Protection

CH2M HILL Plateau
Remediation Company is the holder of this permit.

continuance of permit coverage.

State Waste Discharge Permits

The Washington State Department of Ecology has a State
Wastewater Discharge Permit Program that regulates ground
discharges. Five Washington State Department of Ecology
state waste discharge permits were in effect during 2008
(ST-4500, ST-4501, ST-4502, ST-4507, and ST-4511). DOE
is the holder of all the state waste discharge permits.

Throughout the Hanford Site there are numerous sanitary
waste discharges to the ground. Sanitary wastewater from
the 400 Area is discharged to a treatment facility at 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 the city
of Richland is discharged to the city’s treatment facility.
Sanitary wastewater in the 100 Areas and Central Plateau
is primarily treated in a series of onsite sewage systems.
Placement of these sewage 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 sewage
systems (with design capacities of 13,300 to 55,000 liters
[3,500 to 14,500 gallons] per day) operate under permits
issued by the Washington State Department of Health and
treat wastewater from several facilities rather than a single

facility (Appendix D, Table D.1).

systems are also used to dispose of sanitary wastewater. The

Holding-tank sewage

Washington State Department of Health issues an annual
permit to DOE for the operation of Hanford Site sewage
systems, which include holding-tank sewage systems.

There were no permit violations during 2008.
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5.3.2 Safe Drinking Water Act
of 1974

LM Kelly

The Safe Drinking Water Act was originally passed by
Congress in 1974. The law established a cooperative pro-
gram among local, state, and federal agencies to institute
drinking water regulations applicable to all public water
systems in the United States. States were granted primary
responsibility, known as primacy, for administering and
enforcing the Safe Drinking Water Act of 1974. To obtain
primacy, states were required to meet certain criteria,
including adoption of regulations equal to or more stringent
than EPA regulations.

Washington State was awarded primacy in 1978. The State
Board of Health and the Washington State Department of
Health became partners in developing and enforcing state
drinking water regulations. Hanford Site water systems
were designated as public water systems in 1986 and became
formally registered as public systems under the jurisdiction of

the Washington State Department of Health in 1987.

The Safe Drinking Water Act of 1974 was amended in 1986
and 1996 (Safe Drinking Water Act Amendments). While
the 1986 amendments emphasized treatment to ensure safe
drinking water, the 1996 amendments focused on source
water protection, funding for water system improvements,
operator training, public information, and the strengthening
of EPA’s scientific work, including the use of risk and cost
benefit analysis in establishing drinking water standards.
The amendments have resulted in the development of
several new drinking water regulations that have been or

will be published over the next several years.

The Microbial and Disinfection Byproduct Rules address

acute threats from microbial contamination and chronic
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threats from disinfectant residuals and disinfection

byproducts. The first phase of the rulemaking strategy
resulted in the Disinfectants and Disinfection Byproduct
Rule, Stage 1 (63 FR 69389-69476), the Interim Enhanced
Surface Water Treatment Rule (63 FR 69477-69521), and
the Long Term 1 Enhanced Surface Water Treatment Rule
(67 FR 1811-1844), which strengthened microbial controls
for small (<10,000 people) water systems. These rules limit
disinfectant residuals and disinfection byproducts in the
distribution systems while improving particle removal in the

drinking water treatment plants.

In 2006, EPA published the “National Primary Drink-
ing Water Regulations: Long Term 2 Enhanced Surface
Water Treatment Rule; Final Rule” (71 FR 653-702)
and the “National Primary Drinking Water Regulations:
Stage 2 Disinfectants and Disinfection Byproducts Rule”
(71 FR 387-493). These rules build upon previously issued
rules to strengthen protection against microbial contami-
nants, and in parallel, reduce potential health risks from
disinfectant byproducts. Compliance deadlines are based
on system size, with the largest systems required to act
first. In 2008, affected Hanford Site systems demonstrated
compliance with the filtration and disinfection treatment
technique requirements and limits for disinfectant residuals

and disinfection byproducts.

To protect the health of workers using public water supplies
on the Hanford Site, water systems were monitored during
2008 for microbiological, chemical, physical, and radiological
constituents. There were no microbiological detections
during the 2008 monitoring cycle, and all chemical concen-
trations in Hanford Site drinking water were well below the
maximum contaminant levels established by EPA. Analyt-
ical results for 2008 radiological monitoring are summarized

in Section 10.6.
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This section provides information on federal statutes and
assessments related to ecological compliance and cultural
resources on the Hanford Site.

5.4.1 Ecological Compliance
MR Sackschewsky

DOE policies require that all Hanford Site projects with the
potential to adversely affect biological resources have an
ecological compliance review conducted before the project
starts. This review determines if the project will comply
with the Endangered Species Act of 1973 and the Migratory
Bird Treaty Act. The review also examines whether other
significant resources such as Washington State-listed species
of concern, wetlands, and native shrub-steppe habitats are
adequately considered during the project planning process.
Where adverse effects are identified, mitigation actions
are prescribed. Mitigation actions can include avoidance,

minimization, rectification, or compensation.

Because many projects occur during periods of the year
when plants are not growing and are difficult to identify or
evaluate, each of the operational areas (200-East, 200-West,
100-K, and 300 Areas) are surveyed each spring. All habitat
areas within these areas are surveyed, and each building is
inspected for nests of migratory birds. These baseline visual
surveys provide information about habitat types and species
inventories and abundances, which can be used throughout
the year to assess potential impacts to resources. These data
are also used to support ecological inventory and data
requirements for ecological risk evaluations. Examples of
the baseline survey maps are available at http://www.pnl.gov/
ecomon/Compliance/comp.html. There were 202 reviews
performed during 2008, including 91 ecological compliance
reviews to support general Hanford Site activities, and

111 reviews for environmental restoration activities.

S

5.17

5.4 Natural and Cultural

5.4.1.1 Endangered Species Act of
1973

Several protected species of plants and animals exist on the
Hanford Site and along the Hanford Reach of the Columbia
River. Steelhead trout (Oncorhynchus mykiss) and spring-run
Chinook salmon (Oncorhynchus tshawytscha) are listed under
the Endangered Species Act of 1973 as either threatened or
endangered (50 CFR 17, Subpart B) and occur onsite. DOE
has a management plan in place for these species (DOE/RL-
2000-27, Rev. 0). Other species on the Hanford Site are
listed by the Washington Department of Fish and Wildlife as

endangered, threatened, or sensitive (see Section 10.11).

5.4.1.2 Migratory Bird Treaty Act

The Migratory Bird Treaty Act prohibits taking or disturbing
specified migratory birds or their feathers, eggs, or nests. Over
100 species of birds that regularly occur on the Hanford Site
are protected by the Migratory Bird Treaty Act. All Hanford
Site projects with a potential to affect federal or state-listed
species of concern complied with the requirements of this
act by using the ecological compliance review process as
described in the Hanford Site Biological Resources Manage-
ment Plan (DOE/RL-96-32, Rev. 0). When applicable, the
ecological reviews produced recommendations to minimize
adverse impacts to migratory birds, such as performing work
outside of the nesting season and minimizing the loss of
habitat.

5.4.2 Cultural Resources
EP Kennedy

DOE'’s policy is to comply with all cultural resource-related
laws and regulations (DOE Policy 141.1). On the Hanford

Site, cultural resources are subject to the provisions of


http://www.pnl.gov/

HANFORD SITE Environmental Report for Calendar Year 2008

laws, regulations, executive orders, and proclamations.
Laws include the American Indian Religious Freedom
Act; Antiquities Act of 1906; Archaeological and Historic
Preservation Act of 1974; Archaeological Resources Protection
Act of 1979; Historic Sites, Buildings and Antiquities Act;
National Environmental Policy Act of 1969; National Historic
Preservation Act of 1966; and Native American Graves Protec-
tion and Repatriation Act of 1990. Regulations applicable
to cultural resources include the following: “Curation of
Federally-Owned and Administered Archaeological Collec-
tions” (36 CFR 79); “National Historic Landmarks Program”
(36 CFR 65); “National Register of Historic Places”
(36 CFR 60); “Determinations of Eligibility for Inclusion
in the National Register of Historic Places” (36 CFR 63);

“Native American Graves Protection and Repatriation and
Regulations” (43 CFR 10); “Protection of Archaeological
Resources” (43 CFR 7); and “Protection of Historic Prop-
erties” (36 CFR 800). Executive Orders include Executive
Order 11593, “Protection and Enhancement of the Cul-
tural Environment” (36 FR 8921); Executive Order 13007,
“Indian Sacred Sites” (61 FR 26771-26772); Executive
Order 13287, “Preserve America” (68 FR 10635-10638); and
Presidential Proclamation 7319, “Establishment of the Han-
ford Reach National Monument” (65 FR 37253-37256).

See Section 10.15 for details regarding the cultural resource
programs on the Hanford Site.
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JW Cammann

The National Environmental Policy Act of 1969 (NEPA)
requires that an environmental impact statement be
prepared for major federal agency actions that have the
potential to significantly affect the quality of the human
environment. A record of decision documents decisions
concerning a proposed action for which an environmental

impact statement has been prepared.

An environmental assessment is prepared when it is
uncertain if a proposed action would require the preparation
A finding of no

significant impact may be issued to present the reasons why

of an environmental impact statement.

an action will not have a significant effect on the human
environment, and therefore, will not require preparation of

an environmental impact statement.

A mitigation action plan, prepared in accordance with
NEPA regulations (10 CFR 1021.331), describes a plan for
implementing commitments made in an environmental
impact statement and its associated record of decision, or
when appropriate an environmental assessment, to mitigate
adverse environmental impacts associated with a proposed

action.

Occasionally, special environmental analyses may be pre-
pared after consulting with the Council on Environmental
Quality for alternative arrangements under 40 CFR 1506.11,
which apply where emergency circumstances make it
necessary to take action without preparing an environmen-
tal impact statement. The special environmental analysis
examines the environmental impacts of the emergency
action and considers alternatives that include mitigation

measures.

A supplement analysis, prepared in accordance with NEPA
regulations (10 CFR 1021.314(c)), is used to determine
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5.5 National Environmental
Policy Act of 1969

whether a supplemental or new environmental impact
statement should be prepared pursuant to Council on Envi-
ronmental Quality NEPA regulations (40 CFR 1502.9(c)).
A supplement analysis is prepared to consider new infor-
mation developed since issuance of an environmental impact
statement and record of decision. The supplement analysis
determines if the proposed action is still bound by the original
environmental impact statement and record of decision,
or if a supplemental environmental impact statement and

amended record of decision are required.

A Notice of Intent is a formal announcement of intent
to prepare an environmental impact statement, which is
published in the Federal Register in accordance with DOE
NEPA regulations (10 CFR 1021.311). The EPA Notice
of Availability is the official public notification published
in the Federal Register to announce the issuance and
public availability of a draft or final environmental impact

statement.

Additionally, certain actions may fall into classes that have
already been analyzed and determined to not normally
result in a significant environmental impact (10 CFR 1021,

Subpart D, Appendix A and B).
exclusions, these actions are exempt from NEPA environ-

Known as categorical

mental assessment or environmental impact statement
requirements if eligibility criteria are met. Some categorical
exclusions are applicable to general DOE actions and do
not require written documentation for application. Other
categorical exclusions are applicable to specific DOE
actions and must be documented in writing when applied.
Action-specific categorical exclusions must be reviewed and
approved by the DOE NEPA Compliance Officer.
action-specific categorical exclusions apply to routinely

Some

conducted activities and are pre-approved by the DOE NEPA

Compliance Officer as site-wide categorical exclusions.
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There are four conditions that are integral elements for
the application of categorical exclusions to Hanford Site
activities. The action must not 1) violate regulatory require-
ments; 2) require construction of waste treatment, storage,
and disposal facilities; 3) disturb hazardous substances that
could result in an uncontrolled release; or 4) adversely affect

environmentally sensitive resources.

Hanford Site NEPA documents are prepared and approved
in accordance with NEPA regulations and their imple-
menting procedures. DOE activities conducted under
CERCLA requirements incorporate NEPA values including
analysis of cumulative, offsite, ecological, and socioeco-
nomic impacts to the extent practicable in work
planning documents in lieu of preparing separate NEPA

documentation.

5.5.1 Hanford Site
Environmental Impact
Statements

5.5.1.1 Tank Closure and Waste
Management Environmental Impact
Statement

In February 2006, DOE announced its intent to prepare a
new environmental impact statement for the Hanford Site
pursuant to NEPA requirements titled, “Notice of Intent
to Prepare the Tank Closure and Waste Management
Environmental Impact Statement for the Hanford Site,

Richland, Washington” (71 FR 5655-5660).

During 2008, work continued on the Tank Closure and
Waste Management Environmental Impact Statement to
revise, update, and reanalyze groundwater impacts previ-
ously addressed in the Final Hanford Site Solid (Radioactive
and Hazardous) Waste Program Environmental Impact State-
ment, Richland, Washington (DOE/EIS-0286F), and provide
a single, integrated analysis of groundwater for all waste
types on the Hanford Site. The Tank Closure and Waste
Management Environmental Impact Statement will include
a reanalysis of onsite disposal alternatives for the Hanford
Site’s low-level radioactive and mixed low-level radioactive
DOE will

continue ongoing analysis of alternatives for the retrieval,

wastes, and like wastes from other DOE sites.
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treatment, storage, and disposal of underground tank
wastes and closure of underground single-shell tanks. In
addition, DOE plans to include the scope of the Fast Flux
Test Facility Decommissioning Environmental Impact State-
ment (DOE/EIS-0364), which was cancelled in February
2006, in the scope of the new Tank Closure and Waste
Management Environmental Impact Statement to provide
an integrated presentation of currently foreseeable activities
related to waste management and cleanup on the Hanford
Site.

The projected issuance date of the draft Tank Closure and
Waste Management Environmental Impact Statement
is uncertain. The estimated schedule for the final Tank
Closure and Waste Management Environmental Impact
Statement is March 2010 with a record of decision by April
2010. A new schedule for release of the Tank Closure and
Waste Management Environmental Impact Statement is

anticipated by the end of July 2009.

5.5.1.2 Comprehensive Conservation
Plan and Environmental Impact
Statement for the Hanford Reach
National Monument

The Hanford Reach National Monument Draft Comprehen-
sive Conservation Plan and Environmental Impact Statement
(USFWS 2006) was prepared by the U.S. Fish and Wildlife
Service to evaluate management alternatives for the monu-
ment, including the units of the monument that comprise
the Saddle Mountain National Wildlife Refuge (Fitzner/
Eberhardt Arid Lands Ecology Reserve, Saddle Mountain,
and Wahluke Units).
DOE Richland Operations Office is a cooperating agency.
The draft document (USFWS 2006) was issued for review
in December 2006, with the public comment period ending
March 10, 2007. The Hanford Reach National Monument
Final Comprehensive Conservation Plan and Environmental
Impact Statement (USFWS 2008) was issued on August 11,
2008, in the Federal Register (FR Doc E8-18445). On Novem-
ber 28, 2008, the U.S. Fish and Wildlife Service announced
the availability of the record of decision in the Federal
Register (FR Doc E8-28214) documenting the preferred man-

As co-manager of the monument,

agement alternative. This alternative is anticipated to pro-

tect and conserve the biological, geological, paleontological,
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and cultural resources by creating and maintaining extensive
areas free of new facility development, thereby minimizing

overall impacts.

5.5.1.3 Planning Report/
Environmental Impact Statement for
the Yakima River Basin Water Storage
Feasibility Study

A draft environmental impact statement for the Yakima
River Basin was issued by the U.S. Department of the
Interior Bureau of Reclamation and the Washington State
Department of Ecology (with DOE as a cooperating agency)
on January 29, 2008. The purpose of the Draft Planning
Report/Environmental Impact Statement Yakima River Basin
Water Storage Feasibility Study, Yakima Project, Washington
(U.S. Department of the Interior and Ecology 2008) is to
develop and evaluate alternatives that could create addi-
tional water storage for the Yakima River Basin, and assess
the potential to improve anadromous fish habitat, improve
the reliability of the Yakima Project irrigation water supply
during dry years, and provide water to meet future demand

for municipal water supplies.

The final planning report/environmental impact statement
for the Yakima River Basin was published by the U.S. Depart-
ment of the Interior Bureau of Reclamation on Decem-
ber 19, 2008, and evaluates four alternatives: 1) No Action;
2) Black Rock Reservoir; 3) Wymer Dam and Reservoir; and
4) Wymer Dam plus Yakima River Pump Exchange. The
Bureau of Reclamation selected the No Action alternative
as the preferred alternative (U.S. Department of the Interior
2008). The public review and comment period ended on
February 2, 2009. Responses to comments will be included

in a final record of decision scheduled for issuance in 2009.

Washington State Department of Ecology officials decided
to forgo the joint environmental process and released
a supplemental draft environmental impact statement
(Ecology 2008) on December 10, 2008, which assessed a
broader range of actions than the U.S. Department of the
Interior Bureau of Reclamation environmental impact
statement. As a consequence, the non-storage alternatives
in the draft Bureau of Reclamation environmental impact

statement were deleted from the final document and are
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addressed in the Washington State Department of Ecology’s
State Environmental Policy Act environmental impact
statement, published in June 2009 (Ecology 2009).

5.5.1.4 Environmental Impact
Statement for Disposal of Greater-
Than-Class-C Low-Level Radioactive
Waste

Greater-Than-Class-C
defined by the U.S. Nuclear Regulatory Commission in
10 CFR 72.3 as “low-level radioactive waste that exceeds the

low-level radioactive waste is

concentration limits of radionuclides established for Class C
waste in 10 CFR 61.55.” Greater-Than-Class-C low-level
radioactive waste is generated by the U.S. Nuclear Regula-
tory Commission or Agreement State licensed activities.
DOE proposed to evaluate alternatives for Greater-Than-
Class-C low-level radioactive waste disposal in a geologic
in and in

repository, intermediate-depth  boreholes,

enhanced near-surface facilities. Identified candidate loca-
tions for these disposal facilities were the Idaho National
Laboratory in Idaho; the Los Alamos National Laboratory
and Waste Isolation Pilot Plant in New Mexico; the Nevada
Test Site and the proposed Yucca Mountain Repository in
Nevada; the Savannah River Site in South Carolina, the
Oak Ridge Reservation in Tennessee, and the Hanford
Site in Washington. The “Notice of Intent to Prepare
an Environmental Impact Statement for the Disposal of
Greater-Than-Class-C Low-Level Radioactive Waste” was

issued July 23, 2007 (72 FR 40135-40139).

During 2008, work continued on preparing the draft
environmental impact statement scheduled for issuance in
November 2009; the final environmental impact statement
is scheduled for issuance in November 2010 and issuance of

the record of decision is to be determined.

5.5.1.5 Programmatic Environmental
Impact Statement for the Global
Nuclear Energy Partnership

DOE announced its intention to prepare a programmatic
environmental impact statement for the Global Nuclear

Energy Partnership initiative in the Federal Register on
January 4, 2007 (72 FR 331-336). The Hanford Site is
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included in the list of DOE sites under consideration for
the location of a nuclear fuel recycling center and/or an
advanced recycling reactor, as well as an advanced fuel cycle

research facility.

On October 17, 2008, DOE announced the availability of
its Draft Global Nuclear Energy Partnership Programmatic
Environmental Impact Statement (DOE/EIS-0396). The docu-
ment provides an analysis of potential environmental conse-
quences of alternatives to the present open fuel cycle, in
which nuclear fuel is used one time and eventually sent to
geologic disposal. Six programmatic domestic alternatives
are assessed: 1) No Action Alternative—Existing Once-
Through Uranium Fuel Cycle; 2) Fast Reactor Recycle Fuel
Cycle Alternative; 3) Thermal/Fast Reactor Recycle Fuel
Cycle Alternative; 4) Thermal Reactor Recycle Fuel Cycle
Alternative; 5) Once-Through Fuel Cycle Alternative Using
Thorium; and 6) Once-Through Fuel Cycle Alternative
Using Heavy Water Reactors or High Temperature Gas-
Cooled Reactors.

DOE held 13 public hearings in 9 states and Washing-
ton, D.C. on the draft programmatic environmental impact
statement. The public comment period ended on March 16,
2009. A decision to cancel the Global Nuclear Energy Part-

nership environmental impact statement was announced

June 29, 2009 (74 FR 31017-31018).

5.5.1.6 Hanford Comprehensive
Land-Use Plan Environmental Impact
Statement

DOE issued a draft supplement analysis to the 1999 Final
Hanford Comprehensive Land-Use Plan Environmental Impact
Statement (DOE/EIS-0222F) for informal public comment
on March 24, 2008; the comment period closed April 23,
2008, and the final supplement analysis was issued in August
2008 (DOE/EIS-0222-SA-01).

The primary purpose of the supplement analysis was to
evaluate whether a supplemental environmental impact
statement, a new environmental impact statement, or
neither was required. The supplement analysis focused on
whether further NEPA review is needed due to any changes
in 1) land-use designations, 2) the preferred alternative land-

use map depicting the desired future patterns of land use on
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the Hanford Site, 3) land-use policies, 4) implementing
procedures described in Chapter 6, or 5) impacts of the
changes in items 1 through 4. The Hanford Comprehensive
Land-Use Plan Environmental Impact Statement was amended
on September 26, 2008, and formally announced in the
Federal Register (FR Doc E8-22676).

Based on the supplement analysis, DOE found no significant
new circumstances or information relevant to environmen-
tal concerns and bearing on the proposed actions or their
impacts as described in the Hanford Comprehensive Land-
Use Plan Environmental Impact Statement (DOE/EIS-0222F).
Therefore, DOE has determined that neither a new environ-
mental impact statement nor a supplement is needed at this
time. Based on the supplement analysis, DOE concludes that
using the regulatory processes in place on the Hanford Site
under the framework of the Tri-Party Agreement (Ecology
et al. 1989) is an acceptable way to ensure land use is being
implemented consistently with the Hanford Comprehensive

Land-Use Plan.

5.5.2 Hanford Site
Environmental Assessments

DOE proposes to dispose part of its excess uranium inventory
using one or a combination of two methods: 1) enrichment
to either natural uranium or low-enriched uranium product,
and subsequent storage or sale of the resultant natural
uranium or low-enriched uranium product (the enrichment
alternative), and 2) direct sale to appropriately licensed

entities (the direct sale alternative).

On December 23, 2008, DOE issued the Draft Environ-
mental Assessment for the Disposition of DOE Excess Depleted
Uranium, Natural Uranium, and Low-Enriched Uranium
(DOE-EA-1607).

analyzes the environmental impacts of alternative strategies

The draft environmental assessment

for the management of excess uranium inventories currently
stored at the DOE Portsmouth, Ohio, and Paducah,
Kentucky sites. The Environmental Assessment also
addresses the AREVA Fuel Fabrication Facility located in
Richland, Washington. This facility has a uranium cylinder
storage facility for the receipt, handling, and weighing/
assaying of cylinder contents. The facility also has capabili-

ties for uranium cylinder recertification.
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The Atomic Energy Act of 1954 was promulgated to assure
the proper management of radioactive materials. The act
and its amendments delegate the roles and responsibilities
for the control of radioactive materials and nuclear energy
primarily to DOE, the U.S. Nuclear Regulatory Commis-
sion, and EPA. Under the act, DOE regulates the control
of radioactive materials under its authority, including the
treatment, storage, and disposal of low-level radioactive
waste from its operations. Sections of the act authorize
DOE to set radiation protection standards for itself and its
contractors. Accordingly, DOE promulgated a series of regu-
lations (e.g., 10 CFR 820, 10 CFR 830, and 10 CFR 835) and
directives (e.g., DOE Order 435.1 and DOE Order 5400.5,
Change 2) to protect public health and the environment
from potential risks associated with radioactive materials.
Hanford Site operations are subject to the requirements
in these regulations and directives. In 2008, the following
DOE regulations or directives that potentially impact the
management and control of radioactive materials were issued

or underwent significant revision:

DOE Notice 234.1. 2008. “Reporting of Radioactive
Sealed Sources.”

DOE Manual 441.1-1. 2008. “Nuclear Material Pack-
aging Manual.”

DOE Guide 441.1-1C. 2008. “Radiation Protection
Programs Guide for Use with Title 10, Code of Federal

Regulations, Part 835, Occupational Radiation
Protection.”

e DOE Order 450.1A. 2008. “Environmental Protection
Program.”

Dl
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e DOE Manual 460.2-1A. 2008. “Radioactive Material
Transportation Practices Manual.”

e DOE Order 462.1. 2008.
Category 1 and 2 Radioactive Sources and Aggregated

“Import and Export of

Quantities.”

In addition, in 2008 the following DOE technical standards
or handbooks pertaining to the management and control of
radioactive materials were issued or underwent significant

revision:

e DOE-HDBK-1110-2008. 2008. ALARA Training for
Technical Support Personnel.

DOE-HDBK-1113-2008.  2008.

Training for Uranium Facilities.
DOE-STD-1121-2008. 2008. Internal Dosimetry.

DOE-HDBK-1129-2008. 2008. Tritium Handling and
Safe Storage.

DOE-HDBK-1141-2008.
Training.

DOE-HDBK-1145-2008.  2008.
Training for Plutonium Facilities.

Radiological Safety

2008.  Radiological Assessor

Radiological Safety

Directives, regulations, and standards issued in 2008 may be
accessed via the DOE Directives, Regulations, and Standards
website at http://www.directives.doe.gov. DOE handbooks
issued during 2008 may be accessed at http://www.hss.doe.
gov/nuclearsafety/ns/techstds/standard/recappts.html.
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6.0 Environmental Restoration
and Waste Management
Operations

JP Duncan

Environmental cleanup and decommissioning activities  and facility decommissioning activities. This section also
continued on the Hanford Site during 2008. The following  describes the status of underground waste storage tanks,
sections describe the Hanford Site U.S. Department of  the construction of the Hanford Tank Waste Treatment
Energy (DOE) contracts associated with waste cleanup and  and Immobilization Plant and its associated facilities, and

environmental restoration, ongoing cleanup operations,  research activities related to waste cleanup.

6.1



Contracts

JP Duncan

As part of DOE’s Hanford Central Plateau acquisition
strategy, three new cleanup contracts were awarded in
2008:

farm operations and closure; 2) the Plateau Remediation

1) the Tank Operations Contract, covering tank

Contract, covering waste and facility disposition; and 3) the
Mission Support Contract, covering infrastructure and site-

support functions.

6.1.1 Tank Operations

Contract

On May 29, 2008, DOE selected Washington River
Protection Solutions, LLC to implement the Tank Opera-
tions Contract on the Hanford Site starting October 1,
2008.
responsible for base operation of the tanks, analytical labo-

Washington River Protection Solutions, LLC is

ratory support, single-shell tank retrieval and closure, Han-
ford Tank Waste Treatment and Immobilization Plant
support, and supplemental treatment activities. The con-
tractor will also administer the pension and welfare plans for

incumbent and legacy tank farm employees.

The mission of Washington River Protection Solutions,

LLC includes the following:

e Develop new and innovative technologies to increase
the efficiency and cost-effectiveness of tank waste
retrieval operations while reducing the overall time
required

e Develop infrastructure required to transfer waste from
tank to tank, and from the tank farms to the Hanford
Waste Treatment and Immobilization Plant

e Assess tank leaks and unplanned releases within
the Hanford Site tank farms, including vadose zone
contamination

6.3

6.1 Hanford Site Cleanup

¢ Decision making regarding contaminant character-
ization and corrective actions.

Washington River Protection Solutions, LLC is exploring
methods and technologies to safely and effectively manage

the tank operations mission.

6.1.2 Plateau Remediation

Contract
DL Foss
DOE selected CH2M HILL Plateau Remediation Company

to execute the Plateau Remediation Contract for the Han-
ford Site starting October 1, 2008. CH2M HILL Plateau
Remediation Company is responsible for safe environmental
cleanup through decommissioning and remediation of
Hanford Site groundwater, vadose zone, and soil; the
Central Plateau; and the 100-K Area. Primary goals include
protecting the Columbia River; reducing hazards, risks, and
costs; shrinking the Hanford Site footprint; and remedi-
ating the Central Plateau, 100-K Area, and the 618-10 and
618-11 Burial Grounds.

Paramount to protecting the Columbia River is the

following:

¢ Remediating soil and groundwater

e Operating existing groundwater pump-and-treat systems

at the 100 Areas and Central Plateau

e Optimizing and expanding groundwater treatment at
the 100 Areas and Central Plateau

¢ Eliminating or minimizing contamination sources near
the Columbia River by deactivating, decontaminating,
decommissioning, and demolishing facilities along the
river
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¢ Placing the K-East Reactor into interim safe storage

¢ Moving K Basin sludge away from the Columbia River.

Remediation of waste sites outside the Central Plateau is
central to shrinking the Hanford Site footprint. By using an
“outside-in” approach, the focus is on completing activities
at areas such as the 100-K Area, 400 Area, and outer
portions of the Central Plateau to achieve tangible footprint
reductions by 2013.

6.1.3 Mission Support

Contract

On September 3, 2008, DOE selected Mission Support
Alliance, LLC to implement the Mission Support Contract
for the Hanford Site. Mission Support Alliance, LLC is
responsible for Hanford Site infrastructure and site services.
The scope of the contract includes safety, security, and
environmental protection services; site infrastructure and
utilities management; site business management; informa-
resources/content and  portfolio

tion management;

management.

On September 22, 2008, Computer Sciences Corporation
filed a contract award protest with the Government

6.4

Accounting Office challenging the cost evaluation. Follow-
ing an investigation, the Government Accounting Office
dismissed the protest on December 30. However, DOE
agreed to take corrective action to address the cost evaluation
concerns and re-evaluated the bidder’s final proposals
and supporting documentation. On April 28, 2009, DOE
announced that Mission Support Alliance, LLC was selected
to implement the Mission Support Contract.

Support services, currently provided by Fluor Hanford, Inc.
will transition to Mission Support Alliance, LLC beginning
in May 2009 and will be completed within 90 days.

The Mission Support contractor’s responsibilities include
the following:

Information technology services and telecommunications
Security and fire protection
Biological control

Ultilities, roads and grounds, sewer, and sanitary waste

management
Real estate and equipment management
Personnel management

Pension administration.



The following sections describe ongoing Hanford Site

cleanup and remediation activities.

6.2.1 Waste Site Investigations
and Remediation Activities on

the Central Plateau
CD Wittreich

Remedial investigation/feasibility study activities con-
tinued during 2008 at Central Plateau waste sites. Work
was performed within the characterization and regulatory
framework defined in the 200 Areas Remedial Investigation/
Feasibility Study Implementation Plan — Enwironmental
Restoration Program (DOE/RL-98-28, Rev. 0). Work was
performed at a number of operable unit groups, which were
at various stages of the Comprehensive Enwvironmental
Response, Compensation, and Liability Act of 1980 (CERCLA)
remedial investigation/feasibility study process. The follow-

ing summarizes activities performed in 2008.

200-CW-1 Operable Unit. The 200-CW-1 Operable Unit
consists of former ponds and ditches located within the
200-East Area and north and east of the 200-East Area.
The 200-CW-1 Operable Unit consists of waste sites that
received cooling water from facilities such as the Reduction-
Oxidation (REDOX) Plant, T Plant, Plutonium Uranium
Extraction (PUREX) Plant, and B Plant.

remedial investigation activities were conducted during

Supplemental

fiscal year 2008, including using direct-push technology
and installation of a borehole. Direct-push technology
advances a hollow rod directly into the soil, allowing soil
sample collection andf/or monitoring. Data from this
supplemental investigation will be incorporated into

Draft B of the feasibility study report (DOE/RL-2002-69,

6.5

6.2 Cleanup Operations

Draft A) and proposed plan (DOE/RL-2003-06, Draft A)
to be submitted per the Hanford Federal Facility Agreement
and Consent Order (also known as the Tri-Party Agreement
[Ecology et al. 1989]) Interim Milestone M-015-38B, by
November 30, 2011.

200-CS-1 Operable Unit. The 200-CS-1 Operable Unit
consists of waste sites that received sewer wastewater
containing chemicals from major plant facilities in both the
200-West and 200-East Areas. A remedial investigation/
feasibility study work plan (DOE/RL-99-44, Rev. 0) was
implemented in 2000 to characterize four representative
waste sites of the operable unit: the 216-S-10 Pond,
216-S-10 Ditch, 216-B-63 Trench, and 216-A-29 Ditch.
A feasibility study (DOE/RL-2005-63, Draft A) and
proposed plan (DOE/RL-2005-64, Draft A) was submitted
to the Washington State Department of Ecology and the
U.S. Environmental Protection Agency (EPA) in March
2006 (Tri-Party Agreement Interim Milestone M-015-39B
[Ecology et al. 1989]). An updated draft of the feasibility
study (DOE/RL-2005-63, Draft B) and proposed plan (DOE/
RL-2005-64, Draft B) were submitted to the Washington
State Department of Ecology and EPA in fiscal year 2007.
Discussions concerning the feasibility study and proposed
plan continued during 2008.

200-CW-5 Operable Unit. The 200-CW-5 Operable Unit
consists of waste sites that received cooling water and
chemical sewer waste from facilities in the 200-West Area,
including the Plutonium Finishing Plant and associated
facilities. The remedial investigation included pipeline
sampling, geophysical logging of shallow drive-point casings,
and characterization drilling to the water table to determine
vadose zone contamination. Primary contaminants of
concern included strontium-90, cesium-137, americium-241,

plutonium isotopes, nitrite, and polychlorinated biphenyls
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(PCBs). A feasibility study (DOE/RL-2004-24, Draft A)
and proposed plan (DOE/RL-2004-26, Draft A) were issued
to the Tri-Party agencies (Washington State Department of
Ecology, EPA and DOE) in October 2004 (Tri-Party Agree-
ment Interim Milestone M-015-40C [Ecology et al. 1989]).
Discussions between the Tri-Party agencies and CH2M
HILL Plateau Remediation Company have determined that
additional characterization information is not required at
this operable unit. The Draft B feasibility study (DOE/RL-
2004-24, Draft B) and proposed plan (DOE/RL-2004-26,
Draft B) were submitted to EPA on July 30, 2008 (Tri-Party
Agreement Interim Milestone M-015-40D [Ecology et al.
1989]).

200-CW-3 Operable Unit. In 2007, four waste sites
(216-N-2, 216-N-3, 216-N-5, and 216-N-7) located in the
200-CW-3 Operable Unit were remediated and closed.
Each of the waste sites received cooling water from interim
storage basins in the 212 Buildings located in the 200-North
Area of the Hanford Site until the early 1950s.

No field activities were performed in the operable unit in
2008. A Tri-Party Agreement (Ecology et al. 1989) change
request (C-07-07) was approved to move all 200-North
waste sites into the 200-CW-3 Operable Unit. The Remedial
Design/Remedial Action Work Plan for 200 North Area Waste
Sites Located in the 200-CW-3 Operable Unit (DOE/RL-
2007-55, Rev. 0) and the Sampling and Analysis Plan for
Remediation of 200 North Area Waste Sites Located in the
200-CW-3 Operable Unit (DOE/RL-2007-54) were completed
in 2008 for confirmatory sampling of the remaining waste
sites. Associated field activities will occur in 2009.

200-SC-1 Operable Unit. Waste sites in the 200-SC-1
Operable Unit received steam condensate liquid decon-
tamination wastes from 200-East and 200-West facilities,
including the Reduction-Oxidation (REDOX) Plant,
T Plant, and the Plutonium Uranium Extraction (PUREX)
Plant. Supplemental characterization of the 216-A-30,
216-B-55, and 216-S-6 waste sites was completed in 2008
in accordance with the work plan (DOE/RL-2007-02,
Rev. 0).
samples obtained from the vadose zone for chemical and

Characterization boreholes were drilled and soil

radiochemical analyses. Geophysical logging of the bore-
holes was also performed. Primary contaminants of concern

included tritium, strontium-90, cesium-137, plutonium
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isotopes, uranium, fluoride, and nitrate. Borehole summary
reports were prepared to document the field activities
and findings (SGW-38048 for 216-A-30, SGW-38478 for
216-B-55, and SGW-38476 for 216-S-6).

200-TW-1, 200-TW-2, and 200-PW-5 Operable Units.
The 200-TW-1 Operable Unit consists of waste sites (mostly
cribs and trenches) that received waste associated with
uranium recovery activities at the U Plant. The 200-TW.-2
Operable Unit consists of waste sites (mostly cribs and
trenches) that received waste from decontamination proc-
esses at the B and T Plants. The 200-PW-5 Operable Unit
waste sites received fission-product-rich wastes that were
generated during the fuel-rod enrichment cycle and then
released when the fuel elements were decladded or dissolved
in sodium hydroxide or nitric acid. DOE approved a supple-
mental remedial investigation work plan (DOE/RL-2007-02,
Rev. 0) to collect additional data required for decision
making purposes regarding the 200-TW-1, 200-TW-2, and
200-PW-5 Operable Units. Supplemental data collection
began in fiscal year 2008 with three direct-push boreholes at
the 216-T-18 site. Downhole geophysical logging was also
completed; results will be reported during 2009.

200-PW-1, 200-PW-3, and 200-PW-6 Operable Units.
The 200-PW-1 Operable Unit contains waste sites that
received significant quantities of carbon tetrachloride and
plutonium, as well as other contaminants associated with
The
200-PW-3 Operable Unit waste sites received organic

process waste from the Plutonium Finishing Plant.

rich plutonium-uranium extraction process waste from
A Plant. The 200-PW-6 Operable Unit waste sites received
plutonium-rich waste from the Plutonium Finishing Plant
This

operable unit group also includes carbon tetrachloride in

complex, but did not receive organic-rich wastes.

the vadose zone that has migrated beyond the boundaries of
the waste sites. The work plan for the plutonium/organic-rich
operable unit group (200-PW-1, 200-PW-3, and 200-PW-6
Operable Units) was approved by DOE, the Washington
State Department of Ecology, and EPA (the Tri-Parties) in
2004 (DOE/RL-2001-01, Rev. 1), and remedial investigation
field activities were completed in 2006.

A remedial investigation report (DOE/RL-2006-51, Draft A)
was submitted to the EPA for review in October 2006
M-015-45A

(Tri-Party Agreement Interim Milestone
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[Ecology et al. 1989]). An addendum to the final report
on the dense, non-aqueous phase liquid investigation was
completed in April 2007 (DOE/RL-2007-22, Rev. 0). This
work completed the CERCLA remedial investigation of the
200-PW-1 Operable Unit.

Data from these remedial investigation activities, as well as
existing data, were included in Revision O of the remedial
investigation report (DOE/RL-2006-51, Rev. 0), which was
issued in September 2007. These data were used to support
the evaluation of remedial alternatives in the feasibility study
for the 200-PW-1, 200-PW-3, and 200-PW-6 Operable Units
waste sites. Draft A of the feasibility study (DOE/RL-2007-27,
Draft A) and proposed plan (DOE/RL-2007-40, Draft A)
were submitted to EPA in September 2007 in fulfillment
of Tri-Party Agreement Interim Milestone M-015-45B
(Ecology et al. 1989). In 2008, revisions to the feasibility
study and proposed plan continued.

200-PW-2 and 200-PW-4 Operable Units. Waste sites
in the 200-PW-2 Operable Unit received uranium-rich
condensate and process waste, primarily from waste streams
generated at the U Plant, Reduction-Oxidation (REDOX)
Plant, Plutonium Uranium Extraction (PUREX) Plant,
B Plant, and semi-works facilities. Waste sites in the
200-PW-4 Operable Unit received mostly process drainage,
process distillate discharge, and miscellaneous condensates
from the same facilities, including condensates from the S
and A Tank Farms and 242-A Evaporator.
sampling and analysis plans associated with field activities
conducted at the 216-S-1&2 Crib and the 216-A-5 Crib
were approved in 2008 in accordance with the supplemental
work plan (DOE/RL-2007-02, Rev. 0). Supplemental char-
acterization activities completed in 2008 at these two cribs
included four direct-push boreholes (one at the 216-A-5
Crib and three at the 216-S-1&2 Crib) and a deep vadose
zone borehole at the 216-A-5 Crib.

Site-specific

200-LW-1 and 200-LW-2 Operable Units. Waste sites
in the 200-LW-1 and 200-LW-2 Operable Units received
two types of waste: 1) liquid waste resulting from 300 Area
process laboratory operations that supported radiochemistry
metallurgical experiments; and 2) liquid waste resulting
mainly from laboratory operations on the Central Plateau
that supported the major chemical processing facilities and

equipment decontamination at T Plant. A supplemental
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remedial investigation is being planned for four 200-LW-1
and 200-LW-2 Operable Unit waste sites (216-B-10A,
216-T-8, 216-T-34, and 216-Z-16 Cribs). Supporting docu-
mentation was prepared and issued in 2008 (SGW-37978;
SGW-37980; SGW-37979). Supplemental characterization
will include drilling and geophysical logging of boreholes
and obtaining soil samples from the vadose zone for chemical
and radiochemical analyses. The primary contaminants of
concern that have been identified include strontium-90,
cesium-137, americium-241, plutonium isotopes, uranium,

and nitrate.

A new groundwater monitoring well (C5860 or “K” well)
is planned for the 200-BP-5 Groundwater Operable Unit;
it will be drilled near the 216-B-6 reverse well, which is
a 200-LW-2 Operable Unit soil waste site.
characterization data will also be collected during the drilling

Vadose zone

of K well. Uncertainty in the radiological inventory and
the construction of the 216-B-6 reverse well caused safety
concerns that resulted in the new K well being classified as
a high-risk borehole. A Tri-Party Agreement change notice
(TPA-CN-233 [Ecology et al. 1989]) was approved to first
drill a direct-push borehole nearby followed by geophysical
logging to better define the local radiological conditions.
The direct-push borehole (C6911) was drilled in September
2008. Geophysical logging was performed and the results
indicate contamination is confined to two thin layers near
the bottom of the 216-B-6 reverse well at about 23 meters
(75 feet) below ground surface (HGLP-LDR-269). The
direct-push borehole was decommissioned and a borehole
summary report (SGW-40263) was prepared to document
the field activities and findings.

200-MW-1 Operable Unit. The waste sites in the
200-MW-1 Operable Unit consist mainly of cribs, trenches,
and reverse wells that received moderate- to low-volume
equipment decontamination waste and ventilation system
waste. The initial work plan for the 200-MW-1 Operable
Unit was approved in 2002 (DOE/RL-2001-65, Rev. 0).
Since then, the 200-MW-1 Operable Unit has incorporated

seven waste sites.

During 2007, supplemental field investigations were com-
pleted at the 216-A-2, 216-A-4, and 216-A-21 Cribs
and 200-E-102 Trench following a supplemental work

plan (DOE/RL-2007-02, Rev. 0). These characterization
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activities included subsurface geophysical logging and
sediment and groundwater sampling (as applicable) at four
shallow direct-push boreholes and two deep drilled bore-
holes at 200-MW-1 Operable Unit sites south of the
Plutonium Uranium Extraction (PUREX) Plant. One bore-
hole was completed as a new groundwater monitoring well

near the 216-A-4 Crib (299-E24-23).

During 2008, a remedial investigation report summarizing
and evaluating data collected at the 216-A-2, 216-A-4, and
216-A-21 Cribs and 200-E-102 Trench progressed. Also,
work began on a feasibility study that will support remedial
decision making for waste sites in the 200-MW-1 Operable
Unit.
reports associated with this work are planned for completion

in September 2009.

The remedial investigation and feasibility study

200-SW-1 and 200-SW-2 Operable Units. The 200-SW-1
Operable Unit includes two non-radioactive landfills in the
600 Area: the Nonradioactive Dangerous Waste Landfill
and the Solid Waste Landfill. The 200-SW-2 Operable
Unit includes 25 landfills located in the 200-East and
200-West Areas. Initial non-intrusive (Phase I-A) field
characterization (D&D-28283), completed in fiscal year
2006, included geophysical investigation, passive organic-
vapor sampling, radiation surveys, and additional historical
information research. In May 2007, an agreement was
reached between the Washington State Department of
Ecology and the DOE Richland Operations Office to create
a remedial investigation/feasibility study work plan that
used a phased-characterization approach. In September
2007, a work plan (DOE/RL-2004-60, Draft B) was sub-
mitted by the DOE Richland Operations Office to the
Washington State Department of Ecology for review and
comment. The remedial investigation/feasibility study work
plan was finalized and approved by DOE and the Wash-
ington State Department of Ecology in December 2008
(DOE/RL-2004-60, Rev. 0).

200-IS-1 Operable Unit. The 200-IS-1 Operable Unit
consists of pipelines, diversion boxes, catch tanks, and
related structures used to transfer single-shell tank waste
within and between the 200 Areas. These facilities are
the responsibility of the tank operations contractor, Wash-
ington River Protection Solutions, LLC and the plateau

remediation contractor, CH2M HILL Plateau Remediation
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In February 2007, the Tri-Parties concluded
negotiations on milestone changes for completing the

Company.

remedial investigation/feasibility study process and the
Resource Conservation and Recovery Act of 1976 (RCRA)
facility investigation/corrective measures study process for
200 Areas (Central Plateau) non-tank farm operable units.
The milestones were revised to allow additional site charac-
terization before making several Central Plateau cleanup
decisions. In addition, Tri-Party Agreement Interim Mile-
stones M-015 and M-013 were added and existing mile-
stones modified (Ecology et al. 1989).

Five RCRA treatment, storage, and disposal unit tanks
belonging to CH2M HILL Plateau Remediation Company
are also included in this operable unit: the 241-CX-70,
241-CX-71, 241-CX-72, 276-S-141, and 276-S-142 Tanks.
DOE submitted the 200-IS-1 work plan and sampling and
analysis plan (DOE/RL-2002-14, Rev. 1, Draft B) in June
2007 in accordance with Tri-Party Agreement Milestone
M-013-27 (Ecology et al. 1989).
approved on June 5, 2008.

The document was

A portion of the 200-IS-1 Operable Unit work plan
(DOE/RL-2002-14, Rev. 1, Draft B) was implemented during
the 2008 calendar year. Borehole geophysics data were
obtained at 68 locations across the Central Plateau. In
addition to this field work, the 241-CX Tank System Closure
Plan (DOE/RL-2008-51, Rev. 0) was submitted to the
Washington State Department of Ecology on December 22,
2008. Submittal of the closure plan met Tri-Party Agree-
ment milestone M-020-54 and closed out milestones

M-020-00 and M-020-00B (Ecology et al. 1989).

200-MG-1 and 200-MG-2 Operable Units. In 2005,
EPA and the Washington State Department of Ecology
identified a need for additional characterization for many
of the Central Plateau waste sites that were being evaluated
through the remedial investigation/feasibility study process.
The Tri-Parties initiated a supplemental data quality
objectives process to evaluate data needs, and to concur on
a path forward for supplemental data collection that would

augment the waste site database.

Through the supplemental characterization effort, the
Model Group 1 waste site group was designated. Model

Group 1 contained waste sites with shallow or readily
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addressed contamination additionally, decision making for
these waste sites was determined to be straightforward and
supplemental data were not required (Ecology et al. 2000).
This model group included 266 waste sites, which were
assigned to two new operable units. Waste sites in Model
Group 1, for which the Washington State Department of
Ecology is the lead regulatory agency, are now included in
the new 200-MG-1 Operable Unit (193 waste sites), which
includes the site previously identified as 200-ST-1. Model
Group 1 sites, for which EPA is the lead regulatory agency,
are in the new 200-MG-2 Operable Unit (73 waste sites).
Waste sites include unplanned releases, shallow leaks from

pipelines or tanks, and contamination spread by burrowing

wildlife.

In early 2008, DOE determined that the 200-MG-1 and
200-MG-2 Operable Unit waste sites contain the potential
to release CERCLA hazardous substances, and that a non-
time-critical removal action, pursuant to authority delegated
under Executive Order 12580, “Superfund Implementation”
(52 FR 2923) and Section 7.2.4 of the Hanford Federal
Facility Agreement and Consent Order Action Plan (Ecology
et al. 1989), is warranted to mitigate the threat of contami-

nant release.

In October 2008, DOE issued two non-time-critical removal
action engineering evaluation/cost analysis documents
(DOE/RL-2008-44, Draft A and DOE/RL-2008-45, Draft A)
addressing the disposition of contaminated soil and other
materials from waste sites contained in the 200-MG-1 and
200-MG-2 Operable Units, respectively. The engineering
evaluation/cost analyses evaluated removal action alter-
natives for each site, including no action; confirmatory
sampling/no action; removal, treatment, and disposal;
and maintain existing soil cover/institutional controls/
monitored natural attenuation. In 2009, the engineering
evaluation/cost analyses are expected to be finalized and sub-
mitted for public review and comment. An Action Memo-
randum will then be issued for each of the operable units,
and removal action work plans will be developed to support

the initiation of removal actions.

200-UR-1 Operable Unit. The 200-UR-1 Operable Unit
was re-evaluated during 2008, which resulted in the removal
of 21 sites from this operable unit. The sites were either

rejected or consolidated into other operable units. These
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changes were implemented by Tri-Party Agreement (Ecology
et al. 1989) Change Request C-07-08, approved on July 8,
2008.

Two major sites have unique site conditions and occupy
The BC Controlled
Area, located south of the 200-East Area, encompasses a

relatively large geographical areas.

geographic area approximately equal to the 200-West and
200-East Areas combined (approximately 31 square kilo-
meters [12 square miles]) and can be divided into two regions
(Zone A and Zone B). In 2008, the engineering evaluation/
cost analysis for the northern part of the BC Controlled
Area (DOE/RL-2007-51) was prepared to evaluate the
removal of the shallow contamination in the northern
portion. Subsequent to the engineering evaluation/cost
analysis, the Action Memorandum for the Non-Time Critical
Remowal Action for the Northern Part of the BC Controlled
Area (UPR-200-E-83) (DOE/RL-2008-21) recommended
removal of soils to 15 centimeters (6 inches) or to prelim-
inary action goals in Zone A and removal of hotspots in
Zone B. During the 2008 fiscal year, 26,300 metric tons
(29,000 tons) of contaminated material were removed
and disposed at the Environmental Restoration Disposal
Facility. The balance of the BC Controlled Area is largely
uncontaminated, with the few minor contamination sites
characterized as radiologically contaminated non-liquid
media (i.e., windblown particulates, plant material, and/or
animal waste) occupying a thin interval on the surface.
This region is expected to be surveyed per an analogue to
the Multi-Agency Radiation Survey and Site Investigation
Manual (MARSSIM) (NUREG-1575, Rev. 1).

West Lake, the second major unplanned release waste site,
is located approximately 2.9 kilometers (1.8 miles) north of
the 200-East Area and includes an area of approximately
7.7 hectares (19 acres). The West Lake site is an intermittent
pond located in a natural surface depression; water levels in
the pond change in response to water-table fluctuations.
Elevated levels of certain radionuclides have been detected
in West Lake in the past and deposits of minerals can be seen
around the pond edge. In 2008, a data quality objectives
report and sampling and analysis plan were in development

for this waste site.

BC Cribs and Trenches Area. The BC Cribs and Trenches
Area (200-BC-1 Operable Unit) was investigated in fiscal
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year 2004 with the installation of two boreholes. The bore-
hole data was used to support the preparation of a feasi-
bility study (DOE/RL-2004-66, Draft A) and proposed plan
(DOE/RL-2004-69, Draft A) that were submitted to the
Tri-Parties in May 2005. Geophysical electrical resistivity
characterization was then conducted to delineate the extent
of anomalous soil conductivity believed to result from deep,
mobile contamination (nitrate, sodium, and technetium-99).
Three boreholes were drilled and sampled in fiscal year
2008 to aid in the interpretation of the electrical resistivity
characterization data (ground truth). Completion of an

electrical resistivity characterization report is anticipated in

20009.

An excavation-based treatability test initiated in 2007 at
the 216-B-26 Trench continued during fiscal year 2008.
The objective of the treatability test was to evaluate worker
dose and remediation costs for the removal and disposal of
the contaminated (primarily strontium-90 and cesium-137)
surface soil. Work included excavation and soil sampling
of one-third of the near-surface contamination from the
216-B-26 Trench, as well as further characterization of the
216-B-26 and 216-B-53A Trenches, and the 216-B-14 Crib
using direct-push technology with downhole geophysical
logging. A treatability test report is scheduled for completion
in 20009.

Preparations for a deep vadose zone treatability test began in
2008 following approval of the Deep Vadose Zone Treatability
Test Plan for the Hanford Central Plateau (DOE/RL-2007-56,
Rev. 0). Testing will initially focus on soil desiccation as a
potential remedy to protect groundwater from technetium-99
contamination. A soil desiccation (moisture extraction) pilot
test will be conducted in the cribs region of the 200-BC-1
Cribs and Trenches Area to evaluate the dynamics of soil
pore-water extraction and its impact on slowing contaminant
transport using a combination of field work and laboratory
experiments. Activities in 2009 will focus on characteri-
zation of the pilot test site and the detailed test design; the
pilot test will follow in 2010. The treatability test will be
focused on uranium in 2009, which includes laboratory
experiments to screen gas-delivered reactants having

potential to immobilize uranium associated with pore water.

Central Plateau Ecological Risk Assessment. Initiated
in 2002, the Central Plateau Ecological Risk Assessment
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task was designed to evaluate the potential ecological
A data

evaluation report was initiated in 2002, with data quality

risks associated with Central Plateau waste sites.

objectives development and sample planning beginning in
2004. Sampling for Phases I and II was conducted in fiscal
year 2005, focusing on background site characterization, a
subset of waste sites, and the BC Controlled Area. Phase 111
data quality objectives development and sample planning
activities were conducted in fiscal year 2000, along with
associated sampling in the non-waste site areas around the
200-East and 200-West Areas. In November 2006, addi-
tional Phase III sampling was performed to fill data gaps
observed in the Phase I and II characterization efforts and
to supplement data collected from two reference sites
located off the Hanford Site. Data from all phases, compiled
and evaluated in the Central Plateau Terrestrial Ecological
Risk Assessment report (DOE/RL-2007-50, Draft A) and
published in January 2008, will support the remedial
investigation/feasibility study process for the Central

Plateau.

6.2.2 Cleanup and
Remediation Activities in the
100 Areas

This section describes ongoing cleanup and remediation

activities in the 100 Areas.

6.2.2.1 Remediation of Waste Sites in
the 100 Areas

JW Golden and AK Smet

Full scale remediation of waste sites in the 100 Areas began
in 1996. Figure 1.0.1 shows the 100 Areas former-reactor
region along the Columbia River. Remediation activities in
2008 were performed in multiple locations in the 100 Areas,
including the 100-B/C, 100-K, 100-D, 100-H, and 100-F
Areas, and the 100-IU-2 and 100-IU-6 Operable Units.
Activities included sampling to determine if suspected
waste sites exceeded cleanup objectives; sampling to confirm
that cleanup objectives had been met; physical excavation
operations; waste sorting and segregation; waste treatment;

and waste disposal, backfill, and revegetation.

Waste sites vary in complexity and waste type. Typical

waste sites include waste burial grounds, liquid effluent waste
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sites, burn pits, retired septic systems, piping systems, and
miscellaneous waste sites. The primary focus early in the
cleanup process was to address waste sites receiving liquid
waste because those sites generally contain significant
quantities of contaminants and serve as potential sources for

groundwater contamination.

Waste burial grounds and miscellaneous waste sites were the
focus of remediation in 2008. Waste burial grounds require
cleanup but also present a significant health and safety risk
to workers as a result of incomplete disposal records and the
potential for discovering unknown material from past dis-
posal practices. For example, unknown materials or con-
tainers with no marking or labeling could be discovered
during cleanup activities that would require further charac-
terization. Characterization of unknown material is critical
to ensure worker safety and the proper management of the
waste for potential treatment and disposal. Discovery of an
unknown material requires additional time and planning
to ensure proper protective gear is used in the field when
characterizing the material, and to verify that limits and
controls identified in approved authorization documents
required by DOE are adequate for the work scope. If authori-
zation documents do not adequately cover the material dis-
covered, work is stopped until documentation can be revised
and work safely restarted. Based on characterization results,

additional waste treatment may be required before disposal.

Miscellaneous waste sites vary in the nature and extent of
contamination and are generally smaller-sized areas when
compared to waste burial grounds. Sampling requirements
for determining if a miscellaneous waste site requires
cleanup or is in compliance with post-cleanup goals can vary

significantly from one waste site to another.

The 100 Areas waste sites are authorized for remediation
activities through the issuance of records of decision approved
by EPA, DOE, and the Washington State Department of
Ecology. Waste generated from the cleanup of waste sites
is disposed of in Hanford’s Environmental Restoration
This
centralized disposal facility is the primary disposal pathway,

Disposal Facility located on the Central Plateau.

but other disposal options are available, if necessary, should
the material not meet the waste acceptance criteria for the

facility.
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During 2008, a total of 367,500 metric tons (405,125 tons)
of contaminated soil from the 100 Areas remediation
activities were disposed at the Environmental Restoration
Disposal Facility. Quantities and respective locations are as

follows:

1,040 metric tons (1,150 tons) from the 100-B/C Area
18,450 metric tons (20,325 tons) from the 100-K Area

284,900 metric tons (314,100 tons) from the 100-D
Area

52,000 metric tons (57,300 tons) from 100-H Area
3,500 metric tons (3,850 tons) from the 100-F Area

7,625 metric tons (8,400 tons) from the 100-IU-2 and
100-1U-6 Operable Units.

6.2.2.2 K Basins Closure Activities
DJ Watson
Fluor Hanford, Inc. managed the K Basin Closure and Sludge

Treatment projects, including K Basins cleanout activities,
until September 30, 2008, at which time these activities
were transitioned to CH2ZM HILL Plateau Remediation
Company. The K Basins are two indoor, concrete pools
attached to the now-closed K-East and K-West Reactors.
For nearly 30 years, the basins stored 2,100 metric tons
(2,300 tons) of Hanford Site N Reactor spent fuel and a
small quantity of slightly irradiated single-pass reactor
fuel (fuel from other Hanford Site reactors). The fuel was
removed in a major cleanup effort that ended in October

2004.

Corrosion of the fuel during storage, as well as sludge
generated during the fuel washing and packaging process,
left behind approximately 28 cubic meters (989 cubic feet)
of sludge. Sludge was segregated into four streams for subse-
quent removal and disposition: 1) K-East Basin floor and
pit sludge, which has been transferred to underwater storage
containers in the K-West Basin; 2) K-West Basin floor and
pit sludge, which is currently being stored in underwater
storage containers in the K-West Basin; 3) K-West Basin
knock-out-pot sludge, generated during the fuel washing
and packaging process, and currently stored in underwater
containers in the K-West Basin; and 4) settler tube sludge,
also generated during the fuel washing and packaging
process, currently stored underwater in the settler tubes in
the K-West Basin.
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Floor and pit sludge is a non-homogenous mixture of
debris that includes windblown sand and environmental
particulates; concrete fragments from the basin walls;
corrosion products from fuel canisters and fuel racks; fuel
cladding pieces; tiny pieces of corroded uranium (uranium
oxides, hydrates, and hydrides); ion-exchange resin beads;
PCBs; and fission products. For the purpose of differentiating
spent nuclear fuel and debris from sludge, any material less
than or equal to 0.64 centimeter (0.25 inch) in diameter is
considered sludge. The K-West Basin fuel cleaning system
transferred sludge to either knock-out pots or settler tanks.
Knock-out pots collected particles greater than 500 microns
(0.02 inch) in size by using either a downstream strainer
or an internal screen. Settler tanks, a series of horizontal
tubes downstream of the knock-out pots, allowed particles
less than 500 microns (0.02 inch) to settle out and not be
re-circulated.

The K Basins also contained more than 362 metric tons
(400 tons) of debris (solid radioactive waste) and large fuel
racks when the fuel removal portion of the closure activities
ended. This debris inventory included extensive lengths
of hoses, large and small equipment and tools, thousands
of canisters and canister lids that formerly held the spent

nuclear fuel, and a variety of other miscellaneous debris.

During 2008, the K Basin Closure Project and Sludge
Treatment Project made the following progress in cleaning
out the K Basins:

e Began preparing a comprehensive cleanup strategy for
the 100-K Area designed to integrate Tri-Party Agree-
ment (Ecology et al. 1989) M-34 milestones (associated
with K Basins cleanup) and M-16 milestones (associated
with completion of all interim response actions for the

100 Areas).

Completed deactivation of K-East Basin, including the
removal of over 3.8 million liters (1 million gallons)
of basin water, placement of a grout layer on the basin
floor, and backfilling with a controlled density fill to aid
in subsequent building demolition.

Completed demolition of the K-East Basin structural-
steel superstructure.

Completed containerization of K-West Basin floor and
pit sludge into underwater containers in the K-West
Basin.
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Processed, packaged, and removed remnants of spent
nuclear fuel discovered during debris and sludge
containerization activities in the K-West Basin, as well
as spent nuclear fuel found during remediation of other
Hanford Site waste sites, into multi-canister overpacks
for drying at the Cold Vacuuming Drying Facility and
subsequent shipment to the Canister Storage Building
for interim storage.

Prepared a data quality objectives and sampling and
analysis plan for the characterization of containerized
sludge stored underwater in the K-West Basin

(KBC-33786).

Initiated containerized sludge sampling and shipment
to the 325 Facility for analysis.

Conducted a comprehensive analysis of alternative
scenarios to coordinate the removal, treatment, and
temporary storage of K-West Basin sludge.

Initiated system and component testing associated
with the retrieval and handling of sludge at Hanford’s
Maintenance and Storage Facility in the 400 Area
(e.g., the system that will be used to retrieve settler tube
sludge and place it into underwater containers).

Completed a feasibility study for managing knock-
out pot sludge using similar methods as used for spent
nuclear fuel (KBC-38156, Rev. 0).

Initiated inspection of knock-out pot sludge to ascer-
tain its physical properties to aid in its removal and
disposition using similar methods as used for spent

nuclear fuel.

6.2.2.3 DOE Richland Operations
Office Progress on Defense
Nuclear Facilities Safety Board
Recommendations

SM Hahn
During 2008, the DOE Richland Operations Office made

progress on recommendations from the Defense Nuclear

Facilities Safety Board.

Defense Nuclear Facilities Safety Board Recommendation
2000-1 (DNFSB 2000) has one remaining open commit-
ment related to K Basins: complete the removal of contain-
erized sludge from the K-West Basin and treat it to meet
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applicable waste acceptance criteria by November 30, 2009.
Due to the technical complexity and characterization of the
material, this date will not be met and a new date has not

been established.

The DOE Richland Operations Office completed the
following Defense Nuclear Facilities Safety Board commit-

ments during 2008:

e Completed K-West Basin final pass vacuuming

e Completed processing and shipment of all fuel scrap
and found fuel from the K-West Basin in September
2008. Recovered found fuel and fuel scrap were loaded
into a multi-canister overpack, dried, and transferred to
the Canister Storage Building for safe, dry, storage in a
below-grade concrete vault.

Delivered a video briefing to the Defense Nuclear
Facilities Safety Board on December 4, 2008, which
completed a letter commitment requiring a briefing in
response to electrical safety concerns at the Plutonium
Finishing Plant.

Additional progress by the DOE Richland Operations
Office to Defense Nuclear Facilities Safety Board recom-
mendations included the following in 2008:

Established a new testing capability, through the
Sludge Treatment Project, for sludge treatment at the
Maintenance and Storage Facility.

Selected the K Basin sludge treatment process in

December 2008.

Completed recommended actions to install a raised
non-combustible cover over the electrical equipment
cabinet in Building 251-E at the A-6 Electrical
Substation, which was designed to prevent entry of fire
suppression water into the cabinet.

Supported DOE’s response to the Defense Nuclear
Facilities Safety Board’s letter, dated March 17, 2008,
stating its concerns over the high rejection rates of

DOE Richland

Operations Office’s subject matter expert is providing

high-efficiency particulate air filters.

support to develop and implement a DOE-Health Safety
and Security Action Plan to address these concerns.

Performed major assessments of nuclear facilities’ vital
safety systems and verified these systems can and will
continue to be able to perform their safety functions.
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6.2.2.4 Revegetation of Washington
Closure Hanford, LLC’s Remediated
Waste Sites in the 100 Areas

AL Johnson

Washington Closure Hanford, LLC’s Field Remediation
Project revegetated several remediated and backfilled waste
sites in the 100-F Area and the 100-IU-6 Operable Unit in
November and December 2008. The revegetation project
planted native grass seed, sagebrush, bitterbrush, and hopsage
seedlings over nearly 20 hectares (50 acres).

6.2.3 Remediation of Waste
Sites in the 300 Area

DE Faulk, S Parnell, and AK Smet

Full scale remediation work began in the 300 Area in 1997
and focused on the 300-FF-1 Operable Unit waste sites and
several 300-FF-2 Operable Unit waste sites. Remediation
of the 300-FF-1 Operable Unit waste sites was completed
in February 2004, including backfill and revegetation.
Remediation activities in 2008 focused on the 300-FF-2
Operable Unit waste sites. The 300-FF-2 Operable Unit
record of decision (EPA/ROD/R10-01/119) authorized reme-
diation activities for the 300-FF-2 Operable Unit, which
began in September 2002. Remediation activities included
sampling to determine if suspected waste sites exceeded
cleanup objectives; sampling to confirm that cleanup objec-
tives were met; conducting physical excavation operations;
sorting and segregating waste; sampling, treating, and
disposing of waste; and backfilling and revegetating affected
sites. Waste generated from cleanup of these waste sites is
disposed at the Hanford Site’s Environmental Restoration
Disposal Facility located on the Central Plateau and other
The
Restoration Disposal Facility is discussed in Section 6.4.3.6.

EPA-approved disposal facilities. Environmental

Waste burial grounds require cleanup but also present a
significant health and safety risk to workers as a result of
incomplete waste disposal records and the potential for
discovering unknown material from past disposal practices.
This unknown material may require further characterization,
which is critical to ensure worker safety and proper

management of waste for potential treatment and disposal.
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Discovery of unknown material requires additional time
and planning to ensure proper protective gear is utilized in
the field when characterizing the material, and to verify that
limits and controls identified in approved work authorization
documents (as required by DOE) are adequate for the work
scope. If work authorization documents do not adequately
cover the material discovered, work is stopped until the
documents can be revised and work can be safely restarted.
Based on the characterization results, additional waste treat-

ment may be required before disposal.

More than 163,000 metric tons (180,000 tons) of contami-
nated soil from the 300-FF-2 Operable Unit was disposed of
at the Environmental Restoration Disposal Facility in 2008.
Approximately 800 barrels, vessels, and small containers
were also excavated. These wastes were treated before dis-
posal at the Environmental Restoration Disposal Facility
or were treated at offsite facilities before disposal at the
Environmental Restoration Disposal Facility. No waste was

shipped to the Waste Isolation Pilot Plant in New Mexico.

The 618-7 Burial Ground, located west of the 300 Area,
operated from 1960 to 1973 and was remediated in 2008.
Remediation of the 618-1 Burial Ground, located in the
northern 300 Area and operated from 1945 to 1951, began
in September 2008 and will be completed in 2009.
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The 618-10 Burial Ground, located just west of Route 4
South, operated from 1954 to 1963 and is approximately
2.1 hectares (5.2 acres) in size. The 618-11 Burial Ground,
located close to the Energy Northwest nuclear power plant,
operated from 1962 to 1967 and is approximately 3.5 hectares
(8.6 acres) in size. Both burial grounds received waste,
including transuranic material, from the 300 Area laboratory
facilities. The burial grounds consist of multiple trenches,
vertical pipe units, and caissons. Significant challenges for
remediation are present at the 618-10 and 618-11 Burial
Grounds. In August 2005, responsibility for remediation
of these two burial grounds was transferred from Fluor
Hanford, Inc. to Washington Closure Hanford, LLC. After
the transfer, Washington Closure Hanford, LLC developed
a design solution for the burial grounds, which included
evaluating waste removal, packaging technologies, and
disposal pathways to determine the most cost-effective
methods; the design solution was then submitted to DOE
on December 31, 2006. DOE evaluated the design solution
and determined characterization was needed prior to pro-
ceeding with remediation. Washington Closure Hanford,
LLC prepared a sampling and analysis plan in 2008 to
address non-intrusive characterization of the 618-10 and
618-11 Burial Grounds (DOE/RL-2008-27, Draft A). Non-
intrusive characterization field activities are planned to begin

in 2009.



This section provides information regarding the transition
of Hanford Site facilities from stabilization, surveillance
and maintenance, to eventual decommissioning. Decom-
missioning activities include the interim safe storage of
plutonium production reactors; and deactivation and
decommissioning facilities in the 100, 200, 300, and

400 Areas and ancillary reactor facilities.

6.3.1 Facility Decommissioning
on the Central Plateau

This section provides information about the transition and
decommissioning of facilities on the Central Plateau.

6.3.1.1 Plutonium Finishing Plant
WG Cox

During 1949, the Plutonium Finishing Plant began proc-
essing plutonium nitrate solutions into metallic plutonium
for shipment to nuclear weapons-production facilities.
Operation of this plant continued into the late 1980s. In
1990, DOE issued a shutdown order for the Plutonium
Finishing Plant and in 1996, authorized deactivation and
transition of the plutonium-processing portions of the

facility in preparation for decommissioning.

In 2004, Fluor Hanford, Inc. workers at the Plutonium
Finishing Plant complex completed a large and multifaceted
effort to stabilize, immobilize, repackage, and/or properly
dispose of nearly 18 metric tons (19.8 tons) of plutonium-
bearing materials in the plant. Workers then focused on

decontaminating and deactivating the processing facilities,
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6.3 Facility Deactivation and
Decommissioning Activities

while still providing for the safe and secure storage of nuclear

materials until final disposition.

In 2008, the Plateau Remediation Contract, which includes
the Plutonium Finishing Plant, was awarded to CH2M HILL
Plateau Remediation Company.

Significant accomplishments achieved by Fluor Hanford,
Inc. and CH2M HILL Plateau Remediation Company at
the Plutonium Finishing Plant during 2008 included the
following:

® (Cleaned out contaminated equipment from two major
plutonium-processing gloveboxes and four “hoods”
(open-faced enclosures used for working with pluto-
nium). Four gloveboxes and four hoods were also
removed from the main Plutonium Finishing Plant
process building for disposal at the Environmental

Restoration Disposal Facility.

e Completed opening, draining, and blanking the B-acid
(hydrofluoric acid) lines throughout the main Pluto-
nium Finishing Plant process building.

e Completed integration of 216-Z-9 Trench removal
actions with 200-PW-1 Remedial Action Milestone
M-83-41 negotiations (Tri-Party Agreement [Ecology
et al. 1989]).

e Completed required leak testing of plutonium shipping
containers.

e Achieved
de-inventory, including start of shipments to the

significant  progress on  plutonium

Savannah River Site in South Carolina.
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6.3.1.2 Surveillance, Maintenance,
and Deactivation Activities on the
Central Plateau and on the Fitzner/
Eberhardt Arid Lands Ecology Reserve
Unit

GJ LeBaron

Disposition of Central Plateau 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.
Facilities include interim-status RCRA treatment, storage,
and disposal units awaiting closure; the canyon facilities
(Plutonium Uranium Extraction [PUREX] Plant, B Plant,
Reduction-Oxidation [REDOX] Plant, and U Plant); three
operating major air emission stacks; and two operating minor

emission stacks.

Surveillance, maintenance, and decontamination or
stabilization of over 500 waste sites continued in 2008,
including former waste disposal cribs, ponds, ditches,
trenches, unplanned release sites, and waste burial grounds.
Periodic surveillances, radiation surveys, and pesticide and
herbicide applications were performed at these sites, as well
as at buildings on the Fitzner/Eberhardt Arid Lands Ecology
Reserve, and timely responses to identified problems were
initiated. The overall objective was to maintain these sites
in safe and stable configurations and prevent contaminants

at these sites from spreading in the environment.

Facilities and waste sites are remediated as funding is available
and in accordance with requirements and agreements with

the regulatory agencies.

6.3.1.3 Investigation of the Potential
for Using the Central Plateau Chemical
Separations Plants as Waste Disposal
Facilities

CB Walker

The Canyon Disposition Initiative was created to investi-
gate the potential for using the five canyon buildings

(B Plant, T Plant, U Plant, Plutonium Uranium Extraction
[PUREX] Plant, and Reduction-Oxidation [REDOX] Plant)
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on the Hanford Site as disposal facilities for Hanford Site
remediation waste, rather than demolishing the structures.
The U Plant was selected as the pilot project for the Canyon
Disposition Initiative. The remaining canyon buildings are
to be addressed on a case-by-case basis, building on previous

canyon disposition work.

Planning and sampling activities to support preparation of
a CERCLA feasibility study for implementation of the
Canyon Disposition Initiative at U Plant began in the
mid-1990s. In December 2004, the Canyon Disposition
Initiative (221-U Facility) final feasibility study (DOE/RL-
2001-11, Rev. 1) and the associated proposed plan (DOE/
RL-2001-29, Rev. 0) were released for public review. These
documents examine five alternatives for remediation of the
221-U Facility: 1) no action, 2) full removal and disposal,
3) entombment with internal waste disposal, 4) entomb-
ment with internal and external waste disposal, and 5) close
in place-collapsed structure. In fall 2005, the EPA issued
the 221-U Facility (Canyon Disposition Initiative) record
of decision (DOE et al. 2005), selecting the close in place-
collapsed structure alternative. In accordance with the
record of decision, process equipment already in the plant
will be consolidated into the belowground plant process
cells; the cells, galleries, and other void spaces will be back-
filled with grout; the exterior walls and roof will be collapsed

in place; and the site will be covered with a barrier.

In December 2006, DOE issued the first draft of the
Remedial Design/Remedial Action Work Plan for the 221-U
Facility for review by the regulatory agencies; final approval
in December 2008 (DOE/RL-2006-21,
Draft B). Several engineering studies to support remedial
activities were issued in May and June 2007 (HNF-34169,
D&D-33945, D&D-33637, and D&D-33135). In addition,
a report titled Project Experience Report, Canyon Disposition

was achieved

Initiative (221-U Facility) was completed in January 2008
(D&D-35827).

Current plans do not include waste importation as part of
U Plant remedial actions. While U Plant remediation is
a prototype for the remaining canyon buildings, remedial
action decisions will be reached independently for each of
the remaining canyon buildings, taking into account each

building’s significant differences.



Facility Deactivation and Decommissioning Activities

6.3.2 Decommissioning of

300 Area Facilities
CP Strand

During 2008, deactivation, decontamination, decommis-
sioning, and demolition activities in the 300 Area continued
to focus on removing physical barriers to performing reme-
dial actions in the 300-FF-2 Operable Unit. These activities
were conducted as non-time critical removal actions under
CERCLA in accordance with Memorandum #1 for the
300 Area Facilities (DOE and EPA 2005) and Memoran-
dum #3 for the 300 Area Facilities (DOE and EPA 2006b).
Additionally, Memorandum #2 for the 300 Area Facilities
(DOE and EPA 2006a) issued in 2006, authorized deacti-
vation, decontamination, decommissioning, and demolition

activities for the 324 and 327 Facility complexes.

The following 300 Area buildings were demolished during
2008:

384 Power House

3128 Gas Bottle Dock

3503A Building

3718 Storage Building

3718A Lab Equipment Central Pool Building
3718B Storage Building

3718C Storage Building

3718E Storage Building

3718G Storage Building

3718N Insulation Shop

3721 Classified Shredder Facility
3727 Classified Vault

3728 Geotechnical High-Bay
Mobile Office MO-036

Mobile Office MO-741.

Facility deactivation, characterization, and demolition

planning is ongoing for many other buildings located in the

300 Area.
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6.3.3 Deactivation of 400 Area
Facilities
LE Harville

The Fast Flux Test Facility is a DOE-owned, formerly
operating 400-megawatt (thermal) liquid-metal cooled
(sodium) research and test reactor located at the 400 Area
on the Hanford Site. Built in the late 1970s, the original
purpose of the facility was to develop and test advanced
fuels and materials for the Liquid Metal Fast Breeder
Reactor Program, and to serve as a prototype facility for
future Liquid Metal Fast Breeder Reactor Program facilities;
other missions were subsequently pursued. The Fast Flux
Test Facility operated from April 1982 to April 1992 and
provided the nuclear industry with significant advances in
fuel performance, medical isotope production, material
performance, and passive and active safety systems testing.
The reactor was placed in a standby mode in December 1993.
After multiple studies, a final decision was made to complete
facility deactivation, including removing all nuclear fuel,
draining the sodium systems, and deactivating systems and
equipment to place the facility in a low-cost, long-term

surveillance and maintenance condition by September

2009.

During 2008, all fuel was removed from the 400 Area
Property Protected Area. Three empty interim storage
casks used to store fuel assemblies remain in storage at the
400 Area Interim Storage Area. One disposable solid waste
cask was shipped to the Environmental Restoration Disposal
Facility, and two others are stored in the 400 Area Interim

Storage Area awaiting shipment in 2009.

Draining of bulk-liquid sodium metal from the Fast Flux
Test Facility was completed in 2006. One hundred and nine
core component pots (tubes used to move core components
between the interim-decay storage vessel and the interim
examination and maintenance cell) were removed from the
interim-decay storage vessel and placed in two storage boxes.
Each storage box contains about 757 liters (200 gallons) of
contaminated sodium. Removal of the core component pots
allowed the remaining sodium in the interim-decay storage
vessel to be successfully drained and transferred to the
Sodium Storage Facility. This sodium will be converted to
sodium hydroxide for later use by the DOE Office of River
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Protection (i.e., Hanford Tank Waste Treatment and
Immobilization Plant). The remaining residual sodium
will be converted to sodium hydroxide at the Fast Flux Test

Facility or removed during decommissioning.

The

were declared mixed waste in late 2006, requiring the

storage boxes containing contaminated sodium
establishment of a RCRA storage unit. An application for
a RCRA treatment, storage, and disposal container storage
area, designated as the 400 Waste Management Unit, was
submitted to DOE in November 2006. The Washington
State Department of Ecology issued a RCRA permit for
mixed waste container storage for greater than 90 days
(effective November 2007), which authorized storage of
mixed waste in the Fuel Storage Facility (Building 403),
which already contained mixed waste, and in the 400 Area
Interim Storage Area (Building 4718), where mixed waste
was placed in 2008.

Four PCB-laden transformers were shipped for disposal
in 2008. One PCB transformer remains in the 400 Area
and is scheduled for removal and disposal in 2009. Other
deactivation activities continued during 2008. The shutdown
of operating systems (electric, fire suppression, water,
ventilation, etc.) and cleanout and closure of the reactor
containment building and supporting facilities will continue
into 2009, culminating in a long-term, low-cost surveillance
and maintenance condition. Final decommissioning depends
on ongoing environmental impact statement activities for
waste management and tank farms. The resultant record of
decision will determine the final end-state for the Fast Flux
Test Facility.
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6.3.4 Decommissioning of

Facilities in the 100 Areas
RL Cathel

During 2008, 100 Areas deactivation, decontamination,
decommissioning, and demolition activities focused on the
100-N Area. These activities were conducted as non-time
critical removal actions under CERCLA. The following
100-N Area buildings were demolished during 2008:

11-N and 13-N
e 105-NB

Explosive demolition of the 116-N air stack
163-N

183-N, 183-NA, 183-NB, 183-NC, and 183-ND

184-N, 184-NA, 184-NB, 184-NC, 184-ND, 184-NE,
and 184-NE including explosive demolition of the
184-N stack to support demolition activities

1330-N

1524-N and 1525-N

1705-N, 1705-NA, and 1705-NB (below-grade)
1706-N

1712-N

1714-N, 1714-NA, and 1714-NB.

Additional actions completed in 2008 included 105-B
Reactor roof repairs, and the demolition of the 1802-N Pipe
Trestle (initiated in 2005), which extended between the
109-N Building and the 185-N Building.



This section provides information regarding liquid and solid

waste management at the Hanford Site.

6.4.1 Waste Classifications
WE Toebe and JO Skolrud

Hanford Site cleanup operations result in the generation
of solid wastes that must be evaluated for proper manage-
ment. Solid wastes are reviewed against procedures in
WAC 173-303-070(3) and are classified as dangerous when
the criteria for this classification are met. The radionuclides
in solid waste are exempt from evaluation under WAC 173-
303-070(3), but are subject to evaluation and categorization
as transuranic, high-level, or low-level under the Atomic
Energy Act of 1954. Wastes that contain constituents
regulated under both WAC 173-303 and the Atomic Energy
Act of 1954 are classified as mixed wastes.

Radioactive and/or mixed wastes are currently handled in
several ways. High-level waste is stored in large underground
single- and double-shell tanks, as well as in capsules. Low-
level waste is typically stored in either tanks or containers.
The method used to store low-level waste depends on the
source, composition, and waste concentration. Transuranic
waste is stored in vaults or on aboveground storage pads,
or stored in a manner to allow its retrieval. An annual
report lists the dangerous and mixed wastes that are
generated, treated, and disposed of onsite or shipped offsite
(DOE/RL-2009-08, Rev. 0). Dangerous and mixed wastes
are treated, stored, and prepared for disposal at several
Hanford Site facilities. Dangerous waste generated at the site
is also shipped offsite for treatment and/or disposal. Some
types of dangerous waste, such as used lead-acid batteries and
aerosol products (e.g., spray paint), are shipped offsite for
recycling.
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6.4 Waste Management
Operations

Waste that does not contain hazardous or radioactive
substances is non-regulated waste. Non-regulated waste
generated at the Hanford Site was historically disposed of on
the Hanford Site. Beginning in 1999, non-regulated waste
including refuse, asbestos-containing waste, and drummed
non-hazardous waste has been disposed of at municipal or

Since 1996,
medical waste has been shipped to a commercial medical

commercial solid waste disposal facilities.

waste treatment and disposal facility. Non-regulated waste
originates at several areas across the Hanford Site. Examples
include construction debris, office trash, cafeteria waste, and
packaging materials. Other materials and items classified
as non-dangerous waste are solidified filter backwash and
sludge from the treatment of Columbia River water, failed
and broken equipment and tools, air filters, uncontaminated
used gloves and other clothing, and certain chemical
precipitates (such as oxalates). Non-regulated demolition
waste from 100 Areas decommissioning projects is buried in

situ or in designated disposal locations on the Hanford Site.

DOE issued a formal determination in 2008 regarding
radioactive waste classifications for various Hanford Site
tank waste streams. The determination implements pro-
visions of DOE Manual 435.1-1, “Radioactive Waste
Management Manual,” related to management of radioactive
waste resulting from or associated with reprocessing spent

nuclear fuel.

6.4.2 Solid Waste Inventories
N Weston

The Solid Waste Information Tracking System is a com-
puter database used to track a portion of mixed and radio-
active waste at the Hanford Site primarily non-CERCLA
containerized waste, managed by CH2M HILL Plateau
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Remediation Company, Fluor Hanford, Inc., and Wash-
ington River Protection Solutions, LLC. The database does
not include all waste from the Environmental Restoration
Disposal Facility or any Pacific Northwest National Labo-
ratory wastes. The database also does not include high-level
radioactive waste volumes managed at Hanford Site tank

farms.

Quantities for both mixed and radioactive wastes generated
onsite or received from offsite sources and disposed of at
the Hanford Site from 2004 through 2008, as tracked by
the Solid Waste Information Tracking System database, are
shown in Tables 6.4.1 and 6.4.2. Quantities of dangerous
waste shipped offsite from 2004 through 2008, as tracked by
the database, are shown in Table 6.4.3. Hanford Site solid

waste management is discussed in Section 6.4.3.

6.4.3 Solid Waste Management

Solid waste management includes the treatment, storage,
and/or disposal of solid waste produced as a result of Hanford

Site operations, or received from offsite sources authorized

by DOE to ship waste to the site. The following sections
describe specific waste treatment, storage, or disposal loca-
tions at the Hanford Site.

6.4.3.1 Central Waste Complex
BM Barnes

Waste is received at the Central Waste Complex, located
in the 200-West Area, from sources on the Hanford Site
and any offsite sources that are authorized by DOE to
ship waste to the Hanford Site for treatment, storage, and
disposal. Ongoing cleanup, research, and development
activities at the Hanford Site generate most of the waste
received at the Central Waste Complex. Offsite waste has
been primarily from other DOE sites and U.S. Department
of Defense facilities. Characteristics of waste received vary
greatly, including low-level, transuranic, and mixed waste,
and radioactively contaminated PCBs. The current volume

of waste stored totals approximately 7,500 cubic meters

(265,000 cubic feet).

Table 6.4.1. Quantities of Solid Waste'” Generated on the Hanford Site, 2004 Through 2008, kg (tons) I
Waste Category 2004 2005 2006 2007 2008
Mixed 144,512 349,416 315,188 235,378 313,513

(159) (385) (347) (259) (346)
Radioactive 906,591 1,188,212 465,340 299,701 361,370
(999) (1,310) (513) (330) (398)
(a) Solid waste includes containerized liquid waste.
Table 6.4.2. Quantities of Solid Waste® Received on the Hanford Site from Offsite Sources,
2004 Through 2008, kg (tons)
Waste Category 2004 2005 2006 2007 2008
Mixed 255,690® 190,020® 152,487 176,647 416,309®
(282) (209) (168) (195) (459)
Radioactive 519,609 83,123 71,244 167,947 403,659
(573) (92) (79) (185) (445)
(a) Solid waste includes containerized liquid waste. Solid waste quantities do not include U.S. Navy reactor
compartments.
(b) Total includes Hanford Site-generated waste treated by an offsite contractor and returned as newly generated
waste.

620,
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Table 6.4.3. Quantities of Dangerous Waste'® Shipped Off the Hanford Site,
2004 Through 2008, kg (tons)

(b) Dangerous waste only.
(c) Mixed waste (radioactive and dangerous).

Waste Category 2004 2005
Containerized 75,296® 71,601
(83) (79)
49,560 61,422
(55) (68)
Bulk Solids 0 0
Bulk Liquids 35,057 49,154
(39) (54)
Total 159,913 182,177
(176) (201)

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

2006 2007 2008
18,700 47,9790 115,764®
(21) (53) (128)
33,2856 35,146 50,852
(37) (39) (56)

0 0 0
917 96,653 200,640
(1) (107) (221)

52,902 179,778 367,256
(58) (198) (405)

The Central Waste Complex can store as much as
20,800 cubic meters (735,000 cubic feet) of low-level mixed
waste and transuranic waste. This capacity is adequate to
store the projected volumes of low-level, transuranic, and
mixed waste, and radioactively contaminated PCBs to be
generated from the activities identified above, assuming
on-schedule treatment of the stored waste. Treatment
will reduce the amount of waste in storage and make room
for newly generated mixed waste. The dangerous waste
designation for each container is established at the point of

origin based on process knowledge or sample analysis.

6.4.3.2 Waste Receiving and
Processing Facility

HC Boynton

Waste destined for the Waste Receiving and Processing
Facility includes stored waste as well as newly generated
waste from current Hanford Site cleanup activities. The
waste consists primarily of contaminated cloth, paper,
rubber, metal, and plastic. Processed waste that qualifies as
low-level radioactive waste and meets disposal requirements
is buried onsite. Low-level radioactive waste not meeting
burial requirements is processed in the facility for onsite
burial or prepared for future treatment at other onsite or
Waste
determined at the facility to be transuranic is certified and

offsite treatment, storage, and disposal facilities.
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packaged for shipment to the Waste Isolation Pilot Plant
in Carlsbad, New Mexico, for permanent disposal. Other
materials requiring further processing to meet disposal

criteria are retained, pending treatment.

The Waste Receiving and Processing Facility, which began
operating in 1997, analyzes, characterizes, and prepares drums
and boxes of waste for disposal. The 4,800-square-meter
(52,000-square-foot) facility, along with two 2,000-square-
meter (21,500-square-foot) storage buildings, is located
north of the Central Waste Complex on the Central Plateau.
The facility dispositioned and shipped 515 cubic meters
(18,200 cubic feet) of waste offsite during 2008.

6.4.3.3 T Plant Complex
PW Martin
The T Plant Complex, located in the 200-West Area,

provides waste treatment, storage, and decontamination
services for the Hanford Site as well as for offsite facilities.
The T Plant Complex currently operates under RCRA
interim status. The following activities occurred at the

T Plant Complex in 2008:

e Numerous containers and boxes of waste were sampled,
characterized, treated, and repackaged to meet waste
criteria and restrictions

acceptance land-disposal

requirements.
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One thousand five hundred and twenty-eight 208-liter
(55-gallon) drum equivalents of transuranic waste were
repackaged to meet offsite waste acceptance criteria

and eventual disposal at the Waste Isolation Pilot Plant
in Carlsbad, New Mexico.

Construction of a roof addition to the 221-T Canyon
Building began in December 2007 and was completed
in February 2008. The metal roof addition covers the
existing flat asphalt roof and is similar in design to the
roof additions on the B Plant and Plutonium Uranium

Extraction (PUREX) Canyon Buildings.

Construction of a cover over an existing outside waste
storage area at the T Plant Complex began in November
2007 and was completed in February 2008. The roof
provides weather protection to workers and waste
containers.

A super-compactor, installed in the 221-T Canyon in
March 2007 to crush empty waste containers to con-
serve landfill space in the onsite disposal units, crushed
1,028 empty containers in 2008.

In July 2008, cleanup of an excess storage area (Bone
Yard) at T Plant resulted in recycling 15,200 kilograms
(33,580 pounds) of metallic material and disposal
of 61 cubic meters (2,150 cubic feet) of non-metallic
material.

Drafting of the T Plant RCRA Part B permit application
for final status began in June 2008. Review, approval,
and issuance by the Washington Department of Ecology
are expected in 2009.

6.4.3.4 Mixed Low-Level Waste
Treatment and Disposal Facility

DE Nester

On a pretreatment volume basis, 816 cubic meters
(28,800 cubic feet) of mixed low-level waste were treated
and/or directly disposed of during 2008.

hundred

(26,300 cubic feet) of mixed low-level waste, or approxi-

e Seven and forty-four cubic meters

mately 3,577 drum equivalents (based on a standard
208-liter [55-gallon] drum), were shipped from the
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Hanford Site and non-thermally treated to RCRA
land-disposal restriction standards by offsite commercial
waste processors. The treated waste was returned to
the Hanford Site and disposed at the Mixed Waste
Disposal Facility and the Environmental Restoration
Disposal Facility.  This waste contributed toward
Tri-Party Agreement Milestone M-91-42(E) (Ecology
et al. 1989).

Seventy-two cubic meters (2,540 cubic feet) of mixed
low-level waste, or approximately 346 drum equiva-
lents, was shipped from the Hanford Site and thermally
treated to RCRA land-disposal restriction standards by
offsite commercial waste processors. The treated waste
was returned to the Hanford Site and disposed of in
Trenches 31 and 34 at the Radioactive Mixed Waste
Disposal Facility. This waste contributed toward Tri-
Party Agreement Milestone M-91-42(E) (Ecology et al.
1989).

The treated waste residues resulting from waste treatment
were disposed of at the Hanford Site Mixed Waste Disposal
Facility. Waste volumes contributed to the successful com-
pletion of Tri-Party Agreement Milestones M-91-43(C)
on September 2, 2008, and M-91-42(E) on December 31,
2008 (Ecology et al. 1989).

6.4.3.5 Disposal of U.S. Navy Reactor
Compartments

SG Arnold

In 2008, a defueled U.S. Navy reactor compartment was
received and placed in Trench 94 of the 218-E-12B Burial
Ground, bringing the total number of reactor compartments
received to 118. All U.S. Navy reactor compartments
shipped to the Hanford Site for disposal originated from
decommissioned nuclear-powered submarines or cruisers.
Decommissioned submarine reactor compartments are
approximately 10 meters (33 feet) in diameter, 14.3 meters
(47 feet) long, and weigh between 900 and 1,400 metric
tons (1,000 and 1,500 tons).

reactor

Decommissioned cruiser
compartments approximately 10 meters
(33 feet) in diameter, 12.8 meters (42 feet) high, and weigh
approximately 1,362 metric tons (1,500 tons).

are
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6.4.3.6 Environmental Restoration
Disposal Facility

MA Casbon

The Environmental Restoration Disposal Facility is located
near the 200-West Area.
in July 1996 and serves as the central disposal site for

The facility began operations

contaminated waste removed during Hanford Site cleanup
To

provide a barrier to prevent contaminant migration from

operations conducted under CERCLA regulations.

the inground facility, the Environmental Restoration Dis-
posal Facility was constructed to RCRA Subtitle C mini-
mum technology requirements, which includes a double
liner and leachate collection system (40 CFR 264.301).
Remediation waste disposed in the facility includes soil,
rubble, or other solid waste materials contaminated with
hazardous, low-level radioactive, or mixed (combined

hazardous and radioactive) low-level waste.

There are currently six waste cells within the Environ-
mental Restoration Disposal Facility. Initially, cells 1 and
2 were constructed and waste placement in these cells is
nearly complete. Interim covers have been placed over a
portion of cells 1 and 2. Cells 3 and 4 have reached their
operational capacity. Cells 5 and 6 began receiving waste
in January 2005. Construction of cells 7 and 8 started in
2008 and are nearing completion; the cells will begin
receiving waste in 2009. All eight cells are roughly equal
in size, each holding approximately 1.27 metric tons
(1.4 million tons) or approximately 610,000 cubic meters
(21.5 million cubic feet).

In 2008, approximately 642,800 metric tons (708,600 tons)
of remediation waste were disposed at the Environmental
Restoration Disposal Facility. Approximately 7.2 million
metric tons (7.9 million tons) of remediation waste have
been placed in the facility from initial operations startup
through 2008. The total available expansion area was auth-
orized in a 1995 record of decision (EPA/ROD/R10-95/100)
to cover as much as 4.1 square kilometers (1.6 square

miles).
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6.4.3.7 Radioactive Mixed Waste
Disposal Facility

DE Nester

The Radioactive Mixed Waste Disposal Facility, located
in the 218-W-5 Low-Level Waste Burial Ground in the
200-West Area, is designated as Trenches 31 and 34.
Trenches 31 and 34 are rectangular landfills, with approxi-
mate base dimensions of 76 by 30 meters (250 by 100 feet).
The bottom of the excavation slopes slightly (nominally
1:3), giving a variable depth of 9 to 12 meters (30 to 40 feet).
These trenches comply with RCRA requirements because
they have double liners and systems to collect and remove
leachate. The bottom and sides of the facilities are covered
with a layer of soil 1 meter (3.3 feet) deep to protect the
liner system during fill operations. There is a recessed
section at the end of each excavation that houses a sump
for leachate collection. Access to the bottom of each trench
is provided by ramps along the perimeter walls.

These disposal units were originally designated for disposal
of mixed low-level waste only; however, beginning in July
2004, disposal of low-level waste in unlined trenches ceased
on the Hanford Site. Low-level waste is currently being
disposed in Trenches 31 and 34.

Disposal in Trench 34 began in September 1999 and disposal
in Trench 31 began in May 2005. Currently, there are
approximately 4,130 cubic meters (14,600 cubic feet) of dis-
posed waste in 4,041 waste packages in Trench 34. During
summer 2004, the first operational layer of waste packages
was covered with compacted gravel and soil. The second
waste layer was started and continues to be filled; it is

currently approximately half-filled.

Currently, there are approximately 2,670 cubic meters
(94,300 cubic feet) of waste disposed in 2,197 waste pack-
ages in Trench 31. Disposal is taking place on the first

operational layer (i.e., the base level) and is approximately

half-filled.

The current combined packaged waste volume in

Trenches 31 and 34 is 6,800 cubic meters (240,000 cubic

feet); however, some of the waste in these trenches has
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been radiologically stabilized in grout monoliths, which
uses additional disposal space. Taking these monoliths into
account, the current realized disposal volume (i.e., trench
space utilization) in Trenches 31 and 34 is approximately

7,600 cubic meters (268,000 cubic feet).

6.4.3.8 Low-Level Burial Grounds
BM Barnes

The low-level burial grounds consist of eight burial grounds
located in the 200-East and 200-West Areas. Two of these
burial grounds are used for the disposal of low-level waste
and mixed waste (i.e., low-level radioactive waste with a
dangerous waste component regulated by WAC 173-303).
Seven burial grounds were previously used for disposal of
low-level waste.  Transuranic wastes were placed in
retrievable storage in four of these burial grounds; one burial
ground (218-W-6) was never used. The low-level burial
grounds have been permitted under a RCRA Part A permit
since 1985.

Three trenches receive mixed waste regulated by
WAC 173-303. Trenches 31 and 34 in the 218-W-5 Burial
Ground are lined trenches with leachate collection and
removal systems (Sections 6.4.3.4 and 6.4.3.7). Trench 94
in the 218-E-12B Burial Ground is used for disposal of
defueled U.S. Navy reactor compartments (Section 6.4.3.5).
Low-level waste and transuranic waste have been placed in
the other burial grounds. Transuranic waste has not been
placed in the low-level burial grounds without specific DOE
approval since August 19, 1987. The transuranic waste was
placed in a manner that allows for retrieval and/or removal

in the future.

On June 23, 2004, DOE issued a record of decision
(69 FR 39449-39456) for the Solid Waste Program on the
Hanford Site.
the DOE will dispose of low-level waste in lined disposal

Part of the record of decision stated that

facilities. Only two of the low-level burial ground trenches
are lined (Trenches 31 and 34); therefore, since that date,
all low-level waste, as well as mixed low-level waste, is being
placed in these two trenches. Disposal of U.S. Navy reactor
compartments in the low-level burial grounds is not affected
by this record of decision.

Retrieval of suspect-transuranic retrievably stored waste

in the 218-W-4C Burial Ground was initiated in October
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2003 in accordance with the Tri-Party Agreement (Change
Number M-91-03-01 [Ecology et al. 1989]). Retrieval of
suspect transuranic retrievably stored waste in the 218-W-4B
Burial Ground was initiated in January 2007. Retrieval of
suspect transuranic retrievably stored waste in the 218-W-3A
Burial Ground was initiated in August 2007. Retrieval of
suspect transuranic retrievably stored waste continues in
accordance with Tri-Party Agreement Milestone M-91-40
(Ecology et al. 1989).

A draft revision to the RCRA Part B permit application
for the low-level burial grounds was submitted to the
Washington State Department of Ecology in June 2002.
A new RCRA Part B permit application is expected to be
submitted in 2009. Discussions between DOE and the state
concerning the permit application are ongoing. In addition,
the low-level burial grounds are included in a draft remedial
investigation/feasibility study work plan (DOE/RL-2004-60,
Draft B). The plan outlines possible characterization and
remediation activities for specified landfills on the Hanford
Site.

In January 2008, a new RCRA Part A permit was approved
for the low-level burial grounds to allow for in-cell treatment
of waste within Trenches 31 and 34 of the 218-W-5 Burial
Ground.

restriction requirements. The treatment capability consists

Waste will be treated to meet land-disposal

primarily of the use of immobilization technologies for

mixed-waste debris.

6.4.3.9 Integrated Disposal Facility
DG Horton

The Integrated Disposal Facility is currently not operational.
Located in the south-central part of the 200-East Area, it
is an expandable RCRA-compliant landfill (i.e., a double
high-density polyethylene-lined trench with leachate col-
lection and leak detection system). The landfill is divided
lengthwise (north to south) into two distinct cells: the east
cell for the disposal of low-level radioactive waste and the
west cell for the disposal of mixed waste. The constructed
liner is approximately 442 meters (1,450 feet) wide by
160 meters (525 feet) long and up to 15 meters (49 feet)
deep. When it is put into use, the landfill will have four
waste-container layers separated vertically by 0.9 meter

(3 feet) of soil and the waste will be segregated into a
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RCRA-permitted side and a non-RCRA-permitted side.
The current waste disposal capacity is approximately
163,000 cubic meters (5.76 million cubic feet).

6.4.4 Liquid Waste
Management

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

and facility permits.

6.4.4.1 Liquid Effluent Retention
Facility
KJ Lueck

The Liquid Effluent Retention Facility in the 200-East
Area consists of three RCRA-compliant surface basins to
temporarily store process condensate from the 242-A Evapo-
rator and other aqueous waste. The Liquid Effluent Reten-
tion Facility provides for a steady flow and consistent pH of
the feed to the Effluent Treatment Facility. Each basin has a
maximum capacity of 29.5 million liters (7.8 million gallons).
Generally, spare capacity is maintained in each basin in the
event a leak should develop in an operating basin. Each basin
is constructed of two flexible, high-density polyethylene
membrane liners. A system is provided to detect, collect, and
remove leachate from between the primary and secondary
liners. Beneath the secondary liner is a soil and bentonite
clay barrier, should both the primary and secondary liners
fail. Each basin has a floating membrane cover constructed
of very low-density polyethylene to keep out windblown soil
and weeds, and to minimize evaporation of small amounts
of organic compounds and tritium that may be present in
the basin contents. The facility began operating in April
1994 and receives liquid waste from both RCRA- and
CERCLA-regulated cleanup activities. Typically, RCRA
and CERCLA wastewater were segregated in the surface
basins and processed with different disposal destinations.
However, in 2007, the Environmental Restoration Disposal
Facility record of decision was amended to allow receipt of
all RCRA and CERCLA waste (EPA 2007). Therefore,
segregation of RCRA and CERCLA wastewater is currently

no longer required.

6.25

The volume of wastewater received for interim storage in
2008 was approximately 65.1 million liters (17.2 million
gallons). This included approximately 0.64 million liter
(0.17 million gallon) of RCRA-regulated wastewater from
242-A Evaporator process condensate and approximately
3.52 million liters (0.93 million gallon) of CERCLA-
regulated wastewater from Environmental Restoration Dis-
posal Facility leachate. Contaminated groundwater from
200-UP-1 and 200-ZP-1 wells represented the majority of
the wastewater received at the Liquid Effluent Retention
Facility. Approximately 54.5 million liters (14.4 million
gallons) of groundwater was received direct from the origi-
nating source via pipeline, as were the above mentioned
waste streams. Approximately 6.44 million liters (1.7 million
gallons) of wastewater were received from various facilities
by tanker trucks that included approximately 3.8 million
liters (1 million gallons) from K-East Basin dewatering
activities. The wastewater volume transferred to the Effluent
Treatment Facility for treatment and disposal in 2008 was

67.8 million liters (17.9 million gallons).

The volume of wastewater being stored in the Liquid Efflu-
ent Retention Facility at the end of 2008 was 52.6 million
liters (13.9 million gallons).

6.4.4.2 Effluent Treatment Facility
KJ Lueck

The Effluent Treatment Facility, located in the 200-East
Area, treats liquid effluent to remove toxic metals, radio-
nuclides, and ammonia, and destroy organic compounds.
The treatment process constitutes best available technology
and includes pH adjustment, filtration, ultraviolet light and
peroxide destruction of organic compounds, reverse osmosis
to remove dissolved solids, and ion exchange to remove the
last traces of contaminants. The facility began operating in
December 1995 and has a maximum treatment capacity of
570 liters (150 gallons) per minute.

The treated effluent is stored in tanks, sampled and analyzed,
and discharged via a dedicated pipeline to the State-
Approved Land Disposal Site (also known as the 616-A
Crib). This disposal site is located just north of the
200-West Area and is an underground drain field. The
percolation rates for the field have been established by site
testing and evaluation of soil characteristics. Tritium in the
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liquid effluent from the Effluent Treatment Facility cannot
be practically removed, and the location of the disposal
site maximizes the time for migration of the tritium to the
Columbia River to allow for radioactive decay (the half-life

of tritium is 12.35 years).

The volume of wastewater treated and disposed of in 2008
was approximately 68 million liters (18 million gallons).
This was primarily CERCLA -regulated wastewater (ground-
water from the 200-UP-1 and 200-ZP-1 Operable Units in
the 200-West Area and Environmental Restoration Disposal
Facility leachate).

6.4.4.3 200 Area Treated Effluent
Disposal Facility

KJ Lueck

The 200 Area Treated Effluent Disposal Facility is a collec-
tion and disposal system for non-RCRA-permitted waste
streams. The individual waste streams must be treated or
otherwise comply with best available technology and all
known available and reasonable treatment in accordance
with “Submission of Plans and Reports for Construction
of Wastewater Facilities” (WAC 173-240), which is the
The 200 Area

Treated Effluent Disposal Facility consists of approximately

responsibility of the generating facility.

18 kilometers (11 miles) of buried pipelines connecting
three pumping stations, the 6653 Building (known as the
disposal sample station), and two 2-hectare (5-acre) disposal
ponds located east of the 200-East Area. The facility began
operating in April 1995 and has a capacity of 12,900 liters
(3,400 gallons) per minute. The volume of unregulated
effluent disposed of in 2008 was 276 million liters (73 million
gallons). The major source of this effluent was uncontami-
nated cooling water and steam condensate from the 242-A
Evaporator, with a variety of other uncontaminated waste

streams received from other Hanford Site facilities.

6.4.4.4 300 Area Treated Effluent
Disposal Facility

DL Halgren

Industrial wastewater generated throughout the Hanford
Site is collected and treated in the 300 Area Treated Effluent
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Disposal Facility, which began operation in December 1994.
The primary sources of the wastewater are laboratories,
research facilities, and office buildings in the 300 Area. The
wastewater consists of once-through cooling water, steam
condensate, and other industrial wastewater. Potentially
contaminated wastewater is collected in the nearby
307 Retention Basins where it is monitored and released to
the 300 Area process sewer for treatment by the 300 Area

Treated Effluent Disposal Facility.

This facility has a storage capacity of up to 5 days at the
design flow rate of 1,100 liters (300 gallons) per minute. The
treatment process includes iron co-precipitation to remove
heavy metals, ion exchange to remove mercury, and ultra-
violet light and hydrogen-peroxide oxidation to destroy
organics and cyanide. The treated liquid effluent is monitored
and discharged through an outfall to the Columbia River
under a National Pollutant Discharge Elimination System
permit. The volume of industrial wastewater treated and
disposed of during 2008 was 161 million liters (42.4 million
gallons).

6.4.4.5 242-A Evaporator
TL Faust

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 double-shell waste storage
tanks for storage and reduces the potential need for
additional double-shell tanks. In 2008, no waste campaigns
were processed through the 242-A Evaporator. The 242-A
Evaporator completed a single cold run (raw water feed) as
part of maintenance testing and personnel training. The
volume of process condensate transferred to the Liquid
Effluent Retention Facility for subsequent treatment in
the Effluent Treatment Facility was 0.72 million liter
(0.19 million gallon).
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ME Cole

Most Hanford Site waste is stored in 149 large underground
single-shell (single-walled) and 28 double-shell (double-
walled) tanks located on the Central Plateau near the center
of the site. A grouping of tanks is referred to as a farm. The
149 single-shell tanks were constructed in the late 1940s
and early 1950s; 67 are assumed to have leaked in the past.
Pumpable liquids in the single-shell tanks were transferred to
the newer and safer double-shell tanks several years ago under
the Interim Stabilization Program to help prevent additional
environmental releases. The following sections summarize

waste tank-related activities that occurred in 2008.

6.5.1 Waste Tank Status
ME Cole

This section provides information about the single-shell and
double-shell tanks on the Hanford Site, and activities that

6.5 Underground Waste Storage

occurred in 2008 related to their operation and closure.
Quantities of liquid waste generated in 2008 and stored
in underground storage tanks are provided in the Hanford
Facility Annual Dangerous Waste Report Calendar Year 2008
(DOE/RL-2009-08, Rev. 0).
liquid waste generated from 2003 through 2008 and stored in

Table 6.5.1 summarizes the

underground storage tanks.

6.5.1.1 Single-Shell Tanks
ME Cole
The Tri-Party Agreement (Ecology et al. 1989) formally

establishes a schedule for interim stabilization, retrieval, and
closure of the Hanford Site Central Plateau waste-storage
tanks. Interim stabilization of all but one tank (241-S-102)
was achieved by transferring pumpable liquid from single-
shell tanks to double-shell tanks to help prevent leaks to the

environment.

Table 6.5.1. Quantities of Liquid Wastel” Generated and Stored Within the Tank Farm System on
the Hanford Site During 2008 and the Previous 5 Years, 1,000 L (1,000 gal)

Type of Waste 2003® 2004
Volume of waste added 9,710 3,316
to double-shell tanks (2,565) (876)
Total volume in double- 92,693 95,275
shell tanks (year end) (24,487) (25,169)
Volume evaporated at 4,720 734
242-A Evaporator (1,247) (194)
Volume pumped from 6,185 2,778
single-shell tanks (1,634)«© (734)©

(c)  Volume does not include dilution or flush water.
(d)  Volume does include dilution or flush water.

2005 2006 2007 2008
3,668 3,547 5,901 322
(969) (937) (1,559) (85)
98,943 101,411 101,052 101,366

(26,138) (26,790) (26,695) (26,778)

707 1,052 4,500 0
(187) (278) (1,189) (0)
888 2,953 4,342 262

(235)© (780)@ (1,147 (69)@

(a) Quantity of liquid waste is defined as liquid waste sent to double-shell underground storage tanks during these years, rounded
to the nearest 1,000. This does not include containerized (e.g., barreled) waste included in the solid waste category.

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

6.27
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The tank operations contractor attempted heel removal
activities (removal of compacted sludge from the tank floor)
on one single-shell tank during 2008 and began retrieval
The FoldTrack®® crawler
vehicle, designed to facilitate heel removal, was placed into
Tank 241-C-109 in June 2008 and operated for a short time
before it failed. Tank 241-C-110 retrieval activities were

activities on another tank.

started on September 22, 2008; approximately 29% of the
673,800 liters (178,000 gallons) initial waste volume was
retrieved by September 24. Retrieval was temporarily halted
on September 24 to perform equipment modifications on
the receiving double-shell tank.

During 2008, approximately 262 thousand liters (69 thou-
sand gallons) of radioactive and hazardous waste were
removed from single-shell tanks to safer double-shell tanks
(including water used in waste retrieval activities). The
waste material contained an estimated 9.5 thousand curies
(350 terabecquerels) of radioactivity. At the end of 2008,
there were approximately 113 million liters (29.8 million

gallons) of waste remaining in the single-shell tanks.

6.5.1.2 Vadose Zone Program
DA Myers and DL Parker

The Vadose Zone Program is responsible for implementing
the Tank Farm RCRA Corrective Action Program through
field characterization, laboratory analyses, technical analyses,
risk assessment for past tank leaks, and installation of interim
measures that will reduce the threat from contaminants until
permanent solutions can be found. Results of vadose zone
investigations and interim measures conducted during the
last 10 years are documented in the RCRA Facility Investi-
gation Report for Hanford Single-Shell Tank Waste Manage-
ment Areas (DOE/ORP-2008-01, Rev. 0).

In 2008, Vadose Zone Program workers completed the
following activities: installed several direct-push boreholes
for soil sampling and geophysical logging in the C and
TY Tank Farms; completed surface geophysical surveys at
Waste Management Area TX-TY; and performed a well-to-
well geophysical survey of the SX Tank Farm. An interim
surface barrier also was completed over a portion of the

241-T Tank Farm to reduce infiltration of precipitation
through the remnants of the 1973 release from Tank T-106.

Direct-Push Boreholes and Sampling

Direct-push technology, using the hydraulic hammer unit to
evaluate subsurface contamination in the vadose zone, was
deployed in two tank farms during 2008. Several direct-
push boreholes were made in the C Tank Farm to investigate
unplanned release sites associated with diversion boxes
and pipelines in and adjacent to that farm. The hydraulic
hammer unit was also deployed in the TY Tank Farm to
assess the extent of contamination in support of a proposed
interim barrier in that farm. TY Tank Farm sampling also
occurred at eight locations identified from previous investi-
gations as potentially contaminated areas or from historical

records as having had tank leaks (RPP-RPT-38320).

Surface Geophysical Exploration

Surface geophysical exploration a combination of surface-
deployed geophysical techniques including pole-to-pole
electrical resistivity, electro-magnetic induction, magnetic
gradiometry, and ground-penetrating radar are used to help
define the presence and distribution of buried infrastruc-
ture, so that those features may be considered during
resistivity data analysis. The depth to which the resistivity
measurements interrogate the subsurface is determined by
the distance between electrode pairs (the farther apart, the
deeper the interrogation). Because resistivity is an indirect
measure of several subsurface phenomena (e.g., moisture
distribution, saline contaminants, and soil texture), the
greater the depth of interrogation, the lower the resolution
of the analysis. During 2008, surface geophysical exploration
was performed in Waste Management Area TX-TY
(RPP-23752). In addition, a resistivity survey using drywells
and adjacent groundwater monitoring wells was performed
in support of a proposed interim barrier in the SX Tank Farm

(RPP-RPT-38322).

Interim Surface Barrier

In 1973, single-shell Tank T-106 leaked approximately
435,000 liters (115,000 gallons) of waste into the surround-
ing soil. Contamination from this leak is present in the

(a) FoldTrack® is manufactured by Non Entry Systems Ltd., Swansea, United Kingdom (United Kingdom Patent Application

No: 0718573.9).
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vadose zone beneath T Tank Farm. The T Tank Farm
interim surface barrier, completed in March 2008, was
installed to decrease infiltration of water through the con-
taminated area and thus decrease the potential for further
contaminant migration, and to serve as a barrier demon-

stration project.

Effectiveness of the T Tank Farm interim surface barrier at
reducing infiltration is assessed through a barrier monitoring
program (PNNL-16538).
and a monitoring report for fiscal year 2007 was issued in
January 2008 (PNNL-17306). Post-barrier data were com-
piled into a fiscal year 2008 monitoring report, issued in
January 2009 (PNNL-18083). Barrier monitoring is ongoing.

6.5.1.3 Double-Shell Tanks
ME Cole

Pre-barrier data were collected

Tank farms contain 28 double-shell tanks with a storage
capacity of approximately 126 million liters (33 million
gallons), which store radioactive and chemical waste. The
tanks were built between 1968 and 1986 and contain both
liquids and settled solids from past nuclear operations,
including waste transfers from older single-shell tanks. The
storage space within the double-shell tank system is being
managed to store waste pending treatment by the Hanford
Tank Waste Treatment and Immobilization Plant or a
supplemental treatment process, and includes emergency
pumping space available at all times for 3.8 million liters

(1 million gallons).

In 2008, the double-shell tank system integrity assessment
report (RPP-28538, Rev. 5) was issued to perform a
general update and to incorporate changes to Hanford
Double-Shell Tank Thermal and Seismic Project — Summary of
Combined Thermal and Operating Loads with Seismic Analysis
(RPP-RPT-28968, Rev. 1). The RPP-28538, Rev. 5 report
continues to define the double-shell tank system as fit-for-

use.

At the end of 2008, there were 101 million liters (26.7 mil-
lion gallons) of waste in the double-shell tanks.
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6.5.2 DOE Office of River
Protection Progress on Defense
Nuclear Facilities Safety Board
Recommendations Regarding
the Underground Waste

Storage Tanks
LJ Croy

DOE, CH2M HILL Hanford Group, Inc., and Washington
River Protection Solutions, LLC staff met with and pro-
vided information to Defense Nuclear Facilities Safety Board
and technical staff throughout 2008 to discuss the following

topics:

e Radiation area monitoring and waste retrieval remote

camera systems reviews

e Single-Shell Tank Integrity Project and High-Level
Waste Tank Integrity Workshops

¢ Single-Shell and Double-Shell Tank Integrity Programs
e Interim pretreatment system project scope and schedule

¢ Demonstration bulk vitrification system design status

and confinement strategy implementation

e Tank S-102 waste spill corrective actions plan and
implementation for emergency response and prepared-
ness, engineering design and management systems,
emergency response, and conduct of operations

e DOE Office of River Protection and the tank operations
contractor implementation of DOE Order 226.1A,
“Implementation of Department of Energy Oversight

Policy”

e Tank Operations Contract transition from CH2M HILL
Hanford Group, Inc. to Washington River Protection
Solutions, LLC on October 1, 2008

® Maintenance management of the tank farms

e Vital safety systems surveillance, inspection, and

maintenance
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e Authorization basis maintenance activities
e Tanks retrieval and processing
¢ Double-shell tank corrosion control

e 242-A Evaporator monitoring and control system
upgrade

e Software quality assurance and safety-related digital

instrumentation and control systems.

The DOE Office of River Protection completed commit-
ments made to the Defense Nuclear Facilities Safety Board,
including commitments on electrical systems at the high-
level waste tank farms (Letter 2008-87). The DOE Office of
River Protection briefed the Board on the status and efforts
to correct deficiencies via video conference on December 4,

2008.




Plant

JF Brown

The Hanford Tank Waste Treatment and Immobilization
Plant is being built on 26 hectares (65 acres) located on the
Central Plateau at the 200-East Area to treat radioactive
and hazardous waste currently stored in 177 underground
tanks. Four major facilities are being constructed: 1) the
Pretreatment Facility, 2) the High-Level Waste Vitrification
Facility, 3) the Low-Activity Waste Vitrification Facility,
and 4) the Analytical Laboratory, along with 20 support
buildings and underground utilities.

During 2008, significant progress was made on the Hanford
Tank Waste Treatment and Immobilization Plant. The Pre-
treatment Facility began to advance from 17 to 23.5 meters
(56 to 77 feet) in elevation, with substantial steel and con-
The High-Level Waste Vitrification
Facility began to advance to the 4.3-meter (14-foot) eleva-

crete placements.

tion. The Low-Activity Waste Vitrification Facility’s east
export bay was enclosed and permanent plant equipment
was installed. The Analytical Laboratory’s interior walls
were framed and the hot-cell divider partitions were started.
In the Balance of Facilities, 13 glass-former silos were
delivered and installed, as well as the silo blending hoppers.
This activity completed the large equipment installation
at the glass-former facility, which will store, dispense, and
blend the materials to be mixed with the waste to form

glass.

The overall project is approximately 45% complete, includ-
ing the following:

e Approximately 69% design complete

e Approximately 62% construction complete on the
Balance of Facilities

6.31

6.6 Hanford Tank Waste
Treatment and Immobilization

the

Approximately 58% construction complete
Low-Activity Waste Vitrification Facility

on

Approximately 52% construction complete on the

Analytical Laboratory
the

Approximately 27% construction complete on

Pretreatment Facility

Approximately 22% construction complete on the

High-Level Waste Vitrification Facility.

Construction was also completed on the Pretreatment
Engineering Platform, a one-quarter-scale demonstration
facility that will confirm the efficiency and throughput of
select pretreatment processes. The Pretreatment Engi-
neering Platform is the second largest processing system at
the Hanford Site. Staff from Pacific Northwest National
URS-Washington Division, and Bechtel

National, Inc. have completed initial testing of the system

Laboratory,

and have started Phase [ testing using non-radioactive waste

simulants.

the Hanford
Tank Waste Treatment and Immobilization Plant placed

From project inception through 2008,

137,000 cubic meters (4.84 million cubic feet) of concrete;
erected 12,000 metric tons (13,000 tons) of structural steel;
installed 73,000 meters (240,000 linear feet) of pipe; and
67,000 meters (220,000 linear feet) of cable and wire.
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e Black-cell piping quality assurance issues and corrective

DOE Office of River Protection
Progress on Defense Nuclear
Facilities Safety Board
Recommendations Regarding
the Hanford Tank Waste )
Treatment and Immobilization

Plant Project
LJ Croy

Throughout 2008, the DOE Office of River Protection o
and Bechtel National, Inc. staff met with and provided

actions

Use of fire protection methodology as specified in
DOE-STD-1066-99 for Hanford Tank Waste Treatment
and Immobilization Plant confinement ventilation

systems safety classes

Development and plan for the limited use of Hanford
Tank Waste Treatment and Immobilization Plant-
Specific Ground Motion for the design of specific

equipment

e Summary structural reports for the High-Level Waste
Vitrification and Pretreatment Facility

Industry flow sheet review

¢ Hydrogen accumulation in pipes and ancillary vessels

information to the Defense Nuclear Facilities Safety Board

and its technical staff regarding the following topics for the * Fire coating of structural steel

Hanford Tank Waste Treatment and Immobilization Plant * Broad-based review of representative systems and

project: components to determine quality issues in Hanford
Tank Waste Treatment and Immobilization Plant

e Hanford Tank Waste Treatment and Immobilization project design and procurement

Plant construction and design status
e Cost, schedule, and baseline revisions

e Authorization basis maintenance activities

Cesium ion-exchange system design

Reduction of material-at-risk (the inventory of radio-
active material that could potentially be released to the

i . environment from an accident).
e Pretreatment engineering platform startup and accep-

tance testing, operations, and Phase I test plan



Cleanup

T Walton

In 2008, Pacific Northwest National Laboratory addressed
Hanford Site challenges in chemical and nuclear waste
processing and subsurface science and remediation.
Researchers from Pacific Northwest National Laboratory
supported DOE and its contractors, as well as the DOE
Office of Science by performing testing, analyzing data,
providing reviews, preparing and operating special facilities,
and creating new technologies to address site cleanup

challenges.

In 2008, Pacific Northwest National Laboratory continued
to provide support to the Hanford Tank Waste Treatment
and Immobilization Plant by resolving waste processing and
performance issues. In Process Development Laboratory
West, staff installed the Pretreatment Engineering Platform,
an approximate quarter-scale prototype of the Hanford Tank
Waste Treatment and Immobilization Plant sludge treat-
ment system that will confirm waste processing approaches
and design for the full-scale plant. Integration and water
testing commenced and simulant testing began in late
2008.

activities, Pacific Northwest National Laboratory used and

In addition to Pretreatment Engineering Platform

adapted other research facilities in support of the Hanford
Tank Waste Treatment and Immobilization Plant project’s
technical basis, which included conducting scaled testing

with actual tank waste and non-radioactive simulants.

Progress was also made on Hanford Tank Waste Treatment
and Immobilization Plant waste feed and pipeline plugging
issues. Fluid behavior in waste feeds can lead to plugging
of the pipelines that will convey the waste to the treatment
plant. Researchers developed and built a slurry test loop
and performed hundreds of test runs, providing information
and recommendations to reduce the risk of pipeline waste
transfer problems from settled solids.
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6.7 Scientific and Technical
Contributions to Hanford Site

Testing of the Hanford Tank Waste Treatment and Immo-
bilization Plant pulse jet mixer control system, which pro-
tects the structural integrity and life of the vessels that will
be used in plant waste processing activities, confirmed the
adequacy of the control system. This confirmation of the
control system will avoid costly rework of system design or
impacts on plant operability. Researchers also conducted
tests to validate the technical basis for the Hanford Tank
Waste Treatment and Immobilization Plant mixing system;
data from those tests indicated system changes and addi-

tional testing will be necessary.

In 2008, Pacific Northwest National Laboratory researchers
conducted geochemical studies and soil column tests that
provided insights into the movement of chromium in the
vadose zone. Researchers also investigated biostimulation
as a way to increase the effectiveness of an underground
chemical barrier that reduces chromium in contaminated
groundwater. In August 2008, researchers injected a vege-
table oil emulsion into the barrier to reduce oxygen and
nitrates in the groundwater that hinder chromium reduc-
tion; monitoring and evaluation of the treatment zone is
ongoing. These tests will support future decisions regarding

chromium remediation.

Also in 2008, Pacific Northwest National Laboratory
researchers installed a well network in the 300 Area as part
of the DOE Office of Science’s Environmental Remediation
Science Program to characterize the uranium-contaminated
subsurface, examine fundamental science issues important to
contaminant transport and groundwater remediation, and

support future cleanup decisions at the Hanford Site and
other DOE sites.
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Activities

This section provides information on Hanford Site cleanup
activities as the U.S. Department of Energy (DOE) progresses
toward site closure and the likely transfer of property to other

entities.

7.0.1 Radiological Release
of Property from the Hanford
Site

WM Glines

Principal requirements for the control and release of DOE
property containing residual radioactivity are in DOE
Order 5400.5, Chg 2, “Radiation Protection of the Public
and the Environment.” These requirements are designed to

ensure the following:

e Property is evaluated, radiologically characterized—and
where appropriate—decontaminated before release.

e The level of residual radioactivity in property to be
released is as near background levels as is reasonably
practicable, as determined through DOE’s as low as
reasonably achievable process requirements, and meets

DOE authorized limits.

e All property releases are appropriately certified, verified,
documented, and reported; public participation needs
are addressed; and processes are in place to appropriately
maintain records.

No property with detectable residual radioactivity above
authorized levels was released from the Hanford Site in
2008.

7.1

7.0 Hanford Site Closure

7.0.1.1 Radiological Clearance
for Personal Property Potentially
Contaminated with Hard-to-Detect
Radionuclides

WM Glines

In the process of performing environmental remediation
or related support activities, Hanford Site contractors
encounter a wide variety of contaminated personal property
including consumables, office items, tools and equipment,

and debris.

on whether the property is considered radiologically

Final disposition of these materials depends

contaminated, and whether the disposal of such property
is subject to Comprehensive Environmental Response, Com-
pensation, and Liability Act of 1980 (CERCLA) requirements.
Radiologically contaminated property is disposed at the
Environmental Restoration Disposal Facility if subject to
CERCLA requirements and if not, at the Central Waste
Complex in the 200-West Area.
has contamination levels below approved DOE control and
release guidelines (DOE Order 5400.5, Chg 2) are considered

for release if the property can be reused. Hanford Site

Personal property that

contractors routinely encounter a wide variety of radionu-
clide mixtures ranging from essentially pure plutonium to
fission and activation products. Included in these fission
and activation products are low-energy beta emitters, such
as carbon-14, iron-55, nickel-59, nickel-63, selenium-79,
technetium-99, palladium-107, and europium-155 that are
difficult or impossible to detect with routine field-survey
methods (i.e., hard-to-detect radionuclides).

Traditionally, field detectable or easy-to-detect radionuclides

have been used as an analog for the entire mixture of
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radionuclides encountered during work activities, and the
control and release criteria (DOE Order 5400.5, Chg 2)
have been adjusted downward to account for the portion of
the activity that is not detectable by field survey methods.
As the ratio of hard-to-detect radionuclides to easy-to-
detect radionuclides increases, the criteria are reduced to a
point where the adjusted limits are difficult or impossible to
verify with field survey instruments. Decades of radioactive
decay have reduced the contributions of easy-to-detect
radionuclides to such low levels that current control and
release methodologies are no longer sufficient for verifying
that contaminant levels comply with the existing, approved
DOE property release guidelines in DOE Order 5400.5,
Chg 2.

Accordingly, in May 2006, Washington Closure Hanford,
LLC, the prime contractor for the River Corridor Closure
Contract, submitted a request to DOE to increase the
release criteria (authorized limits) for hard-to-detect radio-
nuclides. The requested authorized limits would apply only
to beta-gamma surface contamination on potentially con-
taminated equipment and materials, and exclude volumetric
contamination (contamination that is distributed through-
out the volume of the property), contamination in or on
persons, unrestricted release of metals, and alpha-surface
contamination. Detailed radiological analyses were per-
formed to demonstrate that these authorized limits would
be protective of human health and the environment. Based
on these analyses, the authorized limits would result in a
dose of less than 1 millirem (10 microsievert) in any year to
the maximally exposed individual and a collective dose of
less than 10 person-rem (0.1 person-Sv) to any exposed
population. These authorized limits (Table 7.0.1) were
reviewed by DOE Richland Operations Office and DOE

Table 7.0.1. Approved Authorized Limits for Select
Hard-to-Detect Radionuclides' for Residual
Beta-Gamma Surface Contamination

Average Maximum Removable
(dpm/100 cm?) (dpm/100 cm?) (dpm/100 cm?)
50,000 150,000 10,000

(a) Carbon-14, iron-55, nickel-59, nickel-63, selenium-79,
technetium-99, palladium-107, and europium-155.
dpm = Disintegrations per minute.

7.2

Headquarters personnel and approved for use by Washing-
ton Closure Hanford, LLC in May 2007.

In October 2008, CH2M HILL Plateau Remediation
Company and Fluor Hanford, Inc. each submitted a request
to DOE Richland Operations Office for approval to use the
hard-to-detect authorized limits that had been previously
approved for Washington Closure Hanford, LLC. DOE
Richland Operations Office provided conditional approvals
for these requests to CH2ZM HILL Plateau Remediation
Company and Fluor Hanford, Inc. in November and

December 2008, respectively.

Although these hard-to-detect authorized limits were
approved for use in 2007 and 2008, no property with
detectable residual radioactivity was released from the
Hanford Site in 2008 using these authorized limits.

7.0.1.2 Radiological Clearance
for lon-Exchange Resin for Offsite
Shipment and Regeneration

WM Glines

Remedial actions are currently in progress at the Hanford
Site for the treatment of groundwater containing hexavalent
chromium. Although there are no current unacceptable
human health risks from contaminants in the groundwater,
primarily because exposure is precluded by DOE Hanford
Site controls, a qualitative ecological risk assessment
concluded that hexavalent chromium concentrations in
groundwater exceeds the U.S. Environmental Protection
Agency (EPA) ambient water quality criterion of 10 pg/L
(0.01 ppm) for protection of freshwater aquatic life. There-
fore, these remedial actions are necessary to protect eco-
logical receptors along the Hanford Reach of the Columbia
River.

Remedial actions involve the use of pump-and-treat systems
to extract groundwater containing hexavalent chromium
from specific target areas. The groundwater is treated
using an ion-exchange resin treatment process to remove
hexavalent chromium, and the treated groundwater is then
returned to the aquifer using injection wells. Once saturated,
the spent resin is removed from the pump-and-treat system
and the resin is prepared for shipment to an offsite facility for
regeneration and reuse. Resin regeneration requires chemical

washing to release the bound hexavalent chromium.
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Based on past Hanford Site activities and the results of
characterization sampling, this resin could contain residual
radioactivity as a result of site activities. Characterization
sampling results were also used to determine specific
radionuclides of concern for this residual radioactivity. For
any potential residual radioactivity, DOE Order 5400.5,
Chg 2 requires that the residual radioactivity not exceed
established guidelines, or that radiological release criteria
(i.e., authorized limits) be developed and submitted to the
applicable DOE field office.
established for volumetric residual radioactivity for the
In January 2007,

Fluor Hanford, Inc. the Hanford Site contractor responsible

Guidelines have not been
radionuclides of concern for the resin.

for these remedial actions submitted a request for authorized
limits to permit offsite shipment and resin regeneration.

Requested authorized limits were developed using realistic,
yet conservative, radiation dose analyses based on the “likely
use” and “worst-plausible use” scenarios. The expected end-
use (i.e., likely use scenario) for this resin was as a filtration
media in groundwater remediation. The worst-use scenario
was use of the resin in another groundwater remediation
system outside of the Hanford Site. Detailed radiological
analyses were performed to demonstrate that these auth-
orized limits would be protective of human health and the
environment. Based on these analyses, the authorized limits
would result in a dose of less than 1 millirem (10 microsievert)
in any year to the maximally exposed individual, and a
collective dose of less than 10 person-rem (0.1 person-

sievert) to any exposed population.

The DOE Richland Operations Office coordinated review
of this authorized limit request with the U.S. Nuclear
Regulatory Commission. Based on a review of DOE’s
process for developing authorized limits, the U.S. Nuclear
Regulatory Commission stated that such coordination
was appropriate “to ensure that site specific release limits
and the survey and review protocols are appropriate and
acceptable.”® The U.S. Nuclear Regulatory Commission
indicated that on a case-by-case basis, radioactive material

has been transferred to unlicensed entities based on an

impact analysis that has demonstrated such a release would
result in an “extremely small (i.e., less than 1 millirem/year
[10 microsievert/year])”® exposure to any individual and a
minimal collective dose. The analyses performed for these
authorized limits indicate that any actual releases would
Following review by DOE Richland
Operations Office and DOE Headquarters personnel, these

meet these criteria.

authorized limits (Table 7.0.2) were approved for use by
Fluor Hanford, Inc. in August 2007. In October 2008,
CH2M HILL Plateau Remediation Company assumed
responsibility from Fluor Hanford, Inc. for all Hanford
Site groundwater remedial actions. In anticipation of this
transfer of responsibility, in September 2008, CH2M HILL
Plateau Remediation Company submitted a request to
DOE Richland Operations Office for approval to use
the authorized limits for resin that had been previously
approved for Fluor Hanford, Inc. DOE Richland Opera-
tions Office approved this request for CH2ZM HILL Plateau
Remediation Company in October 2008.

In 2008, approximately 151,000 kilograms (332,000 pounds)
of resin was shipped offsite for regeneration under these

approved authorized limits.

Table 7.0.2. Approved Authorized Limits for Offsite
Shipment and Regeneration of lon Exchange Resin
Authorized Limit

Radionuclide (pCi/g)

Tritium 100,000
Strontium/yttrium-90 21,000
Technetium-99 400,000
Uranium-233 3,700
Uranium-234 3,700
Uranium-235 plus short-lived progeny 390
Uranium-238 plus short-lived progeny 3,000

(a) Letter from MF Weber, Chief, Low-Level Waste and Decommissioning Projects Branch, Division of Waste Management, Office of
Nuclear Material Safety and Safeguards, U.S. Nuclear Regulatory Agency, to Dr. A Wallo, U.S. Department of Energy, EH-09, dated

October 25, 1995.
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7.0.1.3 Radiological Clearance for
Granular Activated Carbon for Offsite
Shipment and Regeneration

WM Glines

Carbon tetrachloride was found in the unconfined aquifer
beneath the 200-West Area on the Hanford Site in the
mid-1980s. Groundwater monitoring indicated the carbon
tetrachloride plume was widespread and concentrations
were increasing. An expedited response action was initiated
in 1992 to extract carbon tetrachloride from the vadose
zone in the 200-ZP-2 Operable Unit, currently designated
as the 200-PW-1 Operable Unit, in the 200-West Area.
The 200-PW-1 Operable Unit soil-vapor extraction system
includes vapor-phase granular activated carbon canisters to
remove carbon tetrachloride from the extracted vapors prior
to discharge. This facility was in full operation by 1995.

In 1996, a groundwater pump-and-treat system was installed
in a second operable unit, the 200-ZP-1 Operable Unit, to
treat contaminated groundwater in the unconfined aquifer.
The system includes an air-stripping unit that volatilizes
carbon tetrachloride in the groundwater and then dis-
charges the carbon tetrachloride vapors through granular
activated carbon canisters that are identical to the large,
carbon-steel granular activated carbon canisters in the

200-PW-1 Operable Unit soil-vapor extraction system.

Each of these systems use granular activated carbon can-
isters to capture the volatile organic compounds removed
during the extraction process. When a granular activated
carbon canister has reached volatile organic compound
saturation, it is removed from the system and the granular
activated carbon is prepared for shipment to an offsite facility
for regeneration and reuse. Regeneration of the granular
activated carbon requires heating it in a hearth furnace to

remove the captured volatile organic compounds.

Based on past Hanford Site activities and the results of
characterization sampling, this granular activated carbon
could contain residual radioactivity as a result of site activ-
ities. The characterization sampling results were also used to

determine specific radionuclides of concern for this residual

radioactivity. For any potential residual radioactivity, DOE
Order 5400.5, Chg 2 requires that the residual radioactivity
not exceed established guidelines, or that radiological release
criteria (i.e., authorized limits) be developed and submitted
to the applicable DOE field office.
been established for volumetric residual radioactivity for

Guidelines have not

the radionuclides of concern for the granular activated
carbon. Accordingly, in March 2007, Fluor Hanford, Inc.,
the Hanford Site contractor responsible for these remedial
actions, submitted a request to DOE for authorized limits
to permit offsite shipment and regeneration of the granular

activated carbon.

These requested authorized limits were developed using
realistic, yet conservative, radiation dose analyses based on
the “likely use” and “worst-plausible use” scenarios. The
expected end-use (i.e., likely use scenario) for this granular
activated carbon was as a filtration media for pollution
controls in industrial processes. The worst-plausible use
scenario was use of the granular activated carbon in a home
water filtration system. Detailed radiological analyses were
performed to demonstrate that these authorized limits would
be protective of human health and the environment. Based
on these analyses, authorized limits would result in a dose
of less than 1 millirem (10 microsievert) in any year to the
maximally exposed individual, and a collective dose of less
than 10 person-rem (0.1 person-sievert) to any exposed

population.

The DOE Richland Operations Office coordinated review
of this authorized limit request with the U.S. Nuclear
Regulatory Commission. Based on a review of DOE’s
process for developing authorized limits, the U.S. Nuclear
Regulatory Commission has stated that such coordination
was appropriate “to ensure that site specific release limits
and the survey and review protocols are appropriate and
acceptable.”®  The U.S. Nuclear Regulatory Commission
indicated that on a case-by-case basis, radioactive material
is transferred to unlicensed entities based on an impact
analysis that demonstrates such a release would result
in an “extremely small (i.e., less than 1 millirem/year

»(b)

[10 microsievert/year]) exposure to any individual and

a minimal collective dose. The analyses performed for

(b) Letter from MF Weber, Chief, Low-Level Waste and Decommissioning Projects Branch, Division of Waste Management, Office of
Nuclear Material Safety and Safeguards, U.S. Nuclear Regulatory Agency, to Dr. A Wallo, U.S. Department of Energy, EH-09, dated

October 25, 1995.
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these authorized limits show that any actual releases would
Following review by DOE Richland
Operations Office and DOE Headquarters personnel, these

meet these criteria.

authorized limits were approved for use by Fluor Hanford,
Inc. in August 2007 (Table 7.0.3). In October 2008, CH2M
HILL Plateau Remediation Company assumed responsi-
bility from Fluor Hanford, Inc. for all Hanford Site ground-
water remedial actions. In anticipation of this transfer of
responsibility, in September 2008, CH2M HILL Plateau
Remediation Company submitted a request to the DOE
Richland Operations Office for approval to use the auth-
orized limits for granular activated carbon that had been
previously approved for Fluor Hanford, Inc. DOE Richland
Operations Office provided approval for this request to
CH2M HILL Plateau Remediation Company in October
2008.

Table 7.0.3. Approved Authorized Limits for Offsite
Shipment and Regeneration of Granular
Activated Carbon
Authorized Limit

Radionuclide (pCi/g)

Tritium 940,000
Carbon-14 10,000
Cobalt-60 64
Selenium-79 6,200
Strontium-90 320
Technetium-99 1,600
lodine-129 170
Cesium-137 250
Europium-152 130
Europium-154 120
Europium-155 2,100
Protactinium-231 38
Thorium-232 plus progeny 18
Uranium-234 360
Uranium-235 390
Neptunium-237 170
Plutonium-238 79
Uranium-238 plus short-lived progeny 370
Plutonium-239 72
Plutonium-240 72
Americium-241 88

v

In 2008, approximately 24,500 kilograms (54,000 pounds)
of granular activated carbon was shipped offsite for
regeneration under these approved authorized limits.

7.0.2 Columbia River

Corridor Mission Completion
ET Feist

The Columbia River Corridor includes the Hanford Site
100 and 300 Areas, which border the Columbia River. The
100 and 300 Areas include hundreds of contaminated excess
facilities, 9 deactivated plutonium-production reactors, and
DOE’s

award of the River Corridor Closure Contract to Washington

nearly 600 liquid- and solid-waste disposal sites.

Closure, LLC in 2005 has allowed cleanup actions to
continue in the 100 and 300 Areas with completion as a
primary focus. The principal goals of DOE’s River Corridor
Closure Contract are to complete the following:

e Deactivate, decontaminate, decommission, and

demolish excess facilities

Place former production reactors in an interim safe and
stable condition

Remediate liquid- and solid-waste disposal sites
Meet all regulatory requirements

Determine the adequacy of the current cleanup criteria
in protecting human health and the environment

Prepare the Hanford Site’s River Corridor for transfer
to long-term stewardship.

The last two items are being addressed under the River
Corridor Closure Contract by the Environmental Protec-
tion Mission Completion Project. Key project scope
includes assessment and integration activities and long-
term stewardship support. Ongoing, open communication
among the many parties interested in Hanford Site cleanup
continued in 2008 as work progressed in these areas. A

Washington Closure Hanford, LLC website (http://www.

washingtonclosure.com/projects/endstate.html) ~ provides

The

website also includes planned dates for public involvement

current information on these associated activities.

opportunities.


http://www.washingtonclosure.com/projects/endstate.html
http://www.washingtonclosure.com/projects/endstate.html
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7.0.2.1 Assessment and Integration
JA Lerch
River Corridor Baseline Risk Assessment

DOFE’s cleanup plans for the Columbia River Corridor are
based on CERCLA requirements. In 1991, DOE, EPA,
and the Washington State Department of Ecology (the
Tri-Parties) agreed that interim remedial actions in the
100 and 300 Areas could be implemented by relying on
streamlined qualitative risk assessments rather than a
quantitative baseline risk assessment. Waste-site cleanup
under interim action records of decision was initiated
during the mid-1990s and is planned for completion by
Washington Closure Hanford, LLC by 2015. The con-
tractor’s current focus is on completing the remedial actions
so the Tri-Parties can proceed to final CERCLA closeout of
the 100 and 300 Areas. A critical step in proceeding toward
final CERCLA closeout is a baseline risk assessment, which
is now being performed by Washington Closure Hanford,
LLC as the River Corridor Baseline Risk Assessment.

The River Corridor Baseline Risk Assessment includes use
of a multi-step process. The process began by compiling
and summarizing the existing data, and then using the data
quality objectives process to identify both data gaps and
unresolved issues through open workshops, and by soliciting
and incorporating input from regulatory agencies, the
Natural Resources Trustees Council, affected Native Amer-
ican tribes, and stakeholders. Based on these discussions,
sampling analysis plans were developed to collect the data
needed to fill the gaps and address the issues. Risk assess-
ment sampling of upland, riparian, and near-shore environ-
ments for the 100 Areas and 300 Area Component was
initiated in 2005 and completed in 2006. Additional
sampling for the riparian and near-shore environments of
the River Corridor within the reactor and operational

areas was conducted in 2006 and 2007.

Results from these sampling efforts, combined with relevant
existing data, are being used in the preparation of the River
Corridor Baseline Risk Assessment (Draft B), which is
scheduled for regulatory and stakeholder review in 2009.
At the direction of the Tri-Parties and in response to stake-
holder feedback, an enhanced characterization of risks
associated with groundwater will also be included in the

River Corridor Baseline Risk Assessment Draft B report.

7.6

The report will support recommendations for final cleanup
decisions at source and groundwater units within the River

Corridor.

Remedial Investigation of Hanford Site
Releases to the Columbia River

A remedial investigation under CERCLA has been initiated
to evaluate the potential impacts to the Columbia River
from Hanford Site-related hazardous substances released
from waste sites along the River Corridor and to support
final cleanup decisions. Approval of the Remedial Investi-
gation Work Plan for Hanford Site Releases to the Columbia
River (DOE/RL-2008-11) to perform field sampling was
completed in October 2008, followed by the initiation of
sampling activities. The extent of the remedial investigation
includes locations above the Wanapum Dam, focuses on
areas within the Hanford Reach and Lake Wallula down
to the McNary Dam, and includes some sampling in the
vicinity of the Bonneville Dam. Activities include sampling
of Columbia River water and incoming irrigation return
discharges; pore water, sediment, soils on islands throughout
the Hanford Reach; and collection and analysis of six

different fish species.

As a precursor to these activities, a habitat survey was com-
pleted in November 2008 to assess conditions at potential
sampling locations and to verify the presence of key receptor
species. In parallel, a survey was conducted to identify the
locations where fine-grained sediments have come to reside

and where sediment sampling would be performed.

An evaluation of the groundwater plume upwelling within
the Hanford Reach of the Columbia River from the
100 Areas down to the 300 Area was initiated in 2008. This
work will be completed in 2009 and includes measurements

A

screening analysis of key Hanford Site indicator contami-

of pore-water specific conductance and temperature.

nants will be performed in 2009 along with sampling of

pore water, sediment, and river water at selected locations.

Following completion of field work and compilation of
all analytical data, baseline ecological and human-health
risk assessments will be conducted to estimate the current
risk to humans, animals, and plants; potential impacts from
Hanford Site-related contaminants; and whether cleanup

actions are needed.
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Integration with Groundwater Actions

Cleanup actions for source and groundwater operable units
in the River Corridor have been programmatically separated
between DOE Richland Operations Office projects and its
In 2003,

an interface control agreement was established to facilitate

associated Hanford Site contractors since 2002.

integration between source and groundwater actions. DOE
Richland Operations Office updated the interface control
agreement in early 2008 to reflect commitments to Congress
to improve integration and coordination between programs,
to clarify associated roles and responsibilities, and to identify
DOE has directed
its Hanford Site contractors to support these integration

high-level issues requiring resolution.

activities.

Specific integration activities supported by Washington
Closure Hanford, LLC in 2008 include participation
in Multi-Project Team meetings, strategy development
for final records of decision for the River Corridor, and
participation in the development of integrated remedial
investigation/feasibility study work plans for the six
River Corridor decision units (100-B/C, 100-K, 100-N,
100-D, 100-H, 100-F [including the 100-IU-2 and 100-1U-6
Operable Units], and 300 Areas). The work plans are inte-
grated to include summaries of current information and
Draft
remedial investigation/feasibility study work plans for each
of the decision areas will be distributed to EPA and Wash-
ington State Department of Ecology for review in 2009 and
2010.

investigation needs for both soil and groundwater.

7.0.2.2 River Corridor Long-Term
Stewardship

CS Cearlock

The long-term stewardship task focuses on achieving end-
state closure and transition of the River Corridor to long-
Within the River Corridor Closure

Contract, key elements of the long-term stewardship work

term stewardship.

include the preparation of remedial actions reports for each
CERCLA source operable unit and development of a draft
long-term stewardship plan. Preparation for transition to
long-term stewardship also includes “orphan site” evalua-

tions. These evaluations include a systematic approach

7.7

to review land parcels and identify potential waste sites
(orphan sites) in the River Corridor that are not currently
listed in existing CERCLA decision documents. Orphan
site evaluations consist of comprehensive reviews of histor-
ical documentation, field investigations, and geophysical

surveys.

In 2008, orphan site evaluations continued for the 100-K
and 100-H Areas, and the 100-IU-2 and 100-IU-6 Operable
Units. Evaluations were also initiated for the 100-N Area.
Additionally, high-resolution aerial photography and topo-
graphy data were collected and processed for approxi-
mately 57,100 hectares (141,000 acres) of the River
Corridor. These data will be used in conducting orphan

site evaluations of the inter-area portion of the River

Corridor that began in 2009.

The results of risk assessment activities, orphan site evalu-
ations, remedial actions reports, and long-term stewardship
plans will provide a basis for independent closure reviews
of the 100 and 300 Areas by independent experts. The
independent closure reviews will assure that implemented
remedies meet the remedial action objectives established
in the source operable unit records of decision, and that
no further action is needed to protect human health and
the environment. These activities will culminate in
development of a final long-term stewardship plan that will
contain a proposed finding of suitability to transfer property
in accordance with CERCLA Section 120(h) and the final

criteria for long-term stewardship.
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BG Fritz

Releases of radioactive and regulated materials to the
environment are reported to the U.S. Department of Energy
(DOE) and other federal and state agencies as required by
law. The specific agencies notified depend on the type,
amount, and location of each release event. This section
addresses releases or potential releases to the environment
that may not be documented by other reporting mechan-
isms. All Hanford Site occurrences are reported to the
Occurrence Notification Center and subsequently recorded
in the Occurrence Reporting and Processing System. This
system is a DOE electronic database that tracks occurrence
reports across the DOE complex (DOE Manual 231.1-2).
The

occurred in 2008 that may have impacted the Hanford Site

following sections summarize occurrences that
environment. The occurrences are arranged according to
significance category, which are assigned based on the nature
and severity of the occurrence. The categories include
operational emergency, recurring, Category 1 (significant
impact); Category 2 (moderate impact); Category 3 (minor
In 2008, there

were no Hanford Site environmental occurrences ranked

impact); and Category 4 (some impact).

as operational emergency, recurring, Category 1, or

Category 3.

8.0.1 Category 2 — Moderate
Impact

Category 2 occurrences are defined as having a moderate
impact on safe facility operations, worker or public safety
and health, regulatory compliance, or public and business
interests. A single Category 2 occurrence with potential
environmental implications occurred on the Hanford Site

in 2008.

8.1

8.0 Environmental Occurrences

Environmental Restoration Disposal Facility Con-
tainer Hinge Plate Contamination. On July 8, 2008,
contamination was discovered on an Environmental Resto-
ration Disposal Facility container hinge plate. Radiological
control technicians discovered 2 million disintegrations per
minute beta/gamma on the hinge plate, and an additional
1.6 million disintegrations per minute beta/gamma on the
ground below the hinge plate. While the container had
been loaded with building debris from the 184-N Building
located in the 100 Areas, the contamination was similar
to contamination excavated from the B/C Cribs. Prior to
hauling 184-N Building debris, the container had been
loaded with contaminated soil from the B/C Cribs. Workers
hauled the container on multiple trips on Hanford Site
roads before the contamination was discovered. The con-
and corrective actions

tamination contained

established.

was

8.0.2 Category 4 — Some
Impact

Category 4 occurrences are defined as having some impact
on safe facility operations, worker or public safety and
health, regulatory compliance, or public and business
interests. Two Category 4 occurrences with potential envi-
ronmental implications occurred on the Hanford Site in
2008 and are summarized below. Other discoveries of

legacy contamination are also briefly summarized.

Brush Fires. Several small brush fires were reported in
2008. One occurred on June 29 in the 200-East Area when
high winds detached overhead electrical lines from their

pole, resulting in the power lines making contact with the
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ground. Winds during the occurrence were gusting up to
97 kilometers (60 miles) per hour. Two other brush fires
started on August 8 as a result of lightning strikes. One
started near the Wye Barricade and burned 0.4 to 0.8 hec-
tare (1 to 2 acres). The other started in the vicinity of the
Volpentest Hazardous Materials Management and Emer-
gency Response Training and Education Center
(HAMMER) complex (located north of the city of Rich-
land) and was contained after burning 160 to 240 hectares
(400 to 600 acres).

Discovery of Legacy Contamination. Each year on the
Hanford Site, legacy contamination is spread as a result of
environmental conditions. Some of this contamination is
discovered during routine survey work. Biological vectors
also result in the spread of contamination; tumbleweeds,
rabbits, and mud daubers (wasps) are all common biological
vectors. Tumbleweeds have a deep taproot that can sequester
contamination from below the soil surface into the plant

body on the surface. Rabbits could eat vegetation located

8.2

in contaminated areas, and then deposit contaminated feces
outside of the contaminated area. Mud daubers build nests
from mud and occasionally use mud from contaminated
areas, resulting in the transfer of contamination to uncon-
taminated areas. Of these three biological vectors, contam-
inated tumbleweeds occur most frequently and have the
potential to transfer contamination the farthest distance
from their original locations. High winds are another
vector that may result in the spread of legacy contamina-
tion beyond posted areas. The reporting of legacy con-
tamination discovered throughout the year is consolidated
into quarterly reports. In 2008, 113 occurrences of legacy

contamination were documented.

8.0.3 Reference

DOE Manual 231.1-2. 2003. “Occurrence Reporting and
Office of Envi-
ronment Safety and Health, U.S. Department of Energy,
Washington, D.C.

Processing of Operations Information.”



CE Marple

The U.S. Department of Energy (DOE) Richland Opera-
tions Office is responsible for the Hanford Site Pollution
Prevention Program and provides program implementation
guidance to Hanford Site contractors. The Pollution Pre-
vention Program reflects federal and DOE policies to reduce,

reuse, and/or recycle wastes as asserted by the Pollution

Prevention Act of 1990.

DOE Order 450.1A, “Environmental Protection Program,”
established new pollution prevention and environmental
stewardship goals that enhanced the pollution prevention
and environmental management system provisions in
DOE Order 450.1A, Executive Order 13148, “Greening
the Government Through Leadership in Environmental
Management” (65 FR 24595-24607), and Executive
Order 13101, the Through
Waste Prevention, Recycling, and Federal Acquisition”
(63 FR 49643-49651).

Hanford Site contractors.

“Greening Government

These goals are implemented by

In 2008, 1,530 metric tons (1,690 tons) of sanitary and
hazardous wastes were recycled through Hanford Site-
wide programs administered through the Project Hanford
Management Contract (Table 9.0.1). Purchasing environ-
mentally preferable products under the Project Hanford
Management Contract achieved 100% of the 2008 goal.
The Hanford Site Solid Waste Information Tracking
System indicates that 2,210 cubic meters (78,000 cubic
feet) of cleanup and stabilization waste (i.e., low-level,
mixed low-level, transuranic, and mixed waste as defined by

the Toxic Substances Control Act) was generated during fiscal

Oal

9.0 Pollution Prevention Program

year 2008, including 152,100 metric tons (167,700 tons) of
non-radioactive hazardous and Toxic Substances Control Act

cleanup and stabilization waste.

Table 9.0.1. Hanford Site Sanitary and

Hazardous Waste Recycled in 2008

Waste Metric Tons (tons)
Sanitary Waste
Appliances and furniture 66.1 (72.8)
Ballasts 2.2 (2.4)
Computers and electronics 28.1 (31.0)
Engine oils 26.8 (29.5)
Exit signs 0.10 (0.11)
Iron and steel 392.1 (432.2)
Mixed office paper and corrugated 437.6 (482.4)
cardboard
Non-ferrous metal 105.8 (116.6)
Software 4.1 (4.5)
Tires 5.1 (5.6)
Toner cartridges 12.7 (14.0)
Hazardous Waste
Antifreeze 319.3 (352.0)
Batteries 62.5 (68.9)
Diesel fuel 22.6 (24.9)
Halon 131 0.16 (0.18)
Lamps 17.5 (19.3)
PCB oil® 24.0 (26.5)
Shop towels 0.50 (0.55)
(a) Less than 50 ppm PCB oil recycled for energy recovery.
PCB = Polychlorinated biphenyl.
ppm = Parts per million.




HANFORD SITE Environmental Report for Calendar Year 2008

References

63 FR 49643-49651. September 14, 1998.
Order 13101, “Greening the Government through Waste
Prevention, Recycling, and Federal Acquisition.” Federal

Executive

Register.

65 FR 24595-24607. April 21, 2000. Executive Order

13148, “Greening the Government Through Leadership in
Environmental Management.” Federal Register.

“Environmental Protection

DOE Order 450.1A. 2008.
Program.” U.S. Department of Energy, Washington, D.C.

Pollution Prevention Act of 1990. 1990. Public Law 101-508,
as amended, 42 USC 13101-13109 et seq.

Toxic Substances Control Act. 1976. Public Law 94-469, as
amended, 15 USC 2601 et seq.




U.S. Department of Energy (DOE) Orders 450.1 (replaced
by DOE Order 450.1A in 2008) and 5400.5 require that
environmental monitoring programs be conducted on the
Hanford Site to verify protection of the site’s environmental
and cultural resources, the public, and workers at the site.
These monitoring activities support the site’s integrated
“Safety Management System Policy” (DOE Policy 450.4)
and its component Environmental Management System (see
Section 4.0.1). Component systems are tools for achieving
site and contractor compliance with environmental, public

health, and resource protection laws, regulations, and DOE

Orders.

The Environmental Monitoring Plan United States Depart-
ment of Energy Richland Operations Office (DOE/RL-91-50,
Rev. 4) provides the implementation guidance for the
monitoring programs and projects on the Hanford Site.
The plan contains the rationale for the required programs
and projects, including design criteria, sampling locations
and schedules, quality assurance requirements, program and
project implementation procedures, analytical procedures,
and reporting requirements. The early identification of—and
appropriate response to—potentially adverse environmental
and resource effects associated with DOE operations are

confirmed by the following:

Pre-operational environmental characterization, assess-
ments, and evaluations

Effluent and emissions monitoring

Environmental monitoring and surveillance (as defined
in DOE Order 5400.5 and in Appendix B of this report,
“Glossary”)

Cultural resources monitoring

Controlling and monitoring of contaminated and unde-
sirable biota.

10.1

10.0 Environmental and
Resource Protection Programs

The objectives of the monitoring programs include the

following:

Detecting, characterizing, and responding to contami-
nant releases from Hanford Site DOE facilities and
operations

Providing data to assess the human health and ecological
impacts of Hanford Site-produced contaminants

Estimating contaminant dispersal patterns in the

environment

Characterizing pathways of exposure to the public and
biota

Characterizing exposures and doses to individuals,
nearby populations, and biota

Evaluating potential impacts to biota (and the Columbia
River) in the vicinity of DOE Hanford Site activities

Verifying that environmental monitoring programs are
conducted in an integrated fashion to preclude collecting
duplicative environmental data

Verifying early identification of, and appropriate
response to, the potentially adverse environmental

impact associated with DOE operations

Promoting long-term stewardship of Hanford Site
natural and cultural resources

Protecting natural and cultural resources.

Other important reasons for conducting these monitoring

activities include the following:

e Complying with and confirming site compliance with
DOE Orders and local, state, and federal laws and

regulations
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Verifying the efficacy of waste-management practices
on the Hanford Site

Providing information to reassure the public that
Hanford Site facilities and operations are not adversely
affecting people or the environment

Answering questions or providing information to
stakeholders, activist organizations, and the public

Supporting DOE decisions
Providing information to support DOE in environ-

mental litigations.

Brief

programs and projects, including Effluent and Near-Facility

summaries of DOE environmental monitoring
Environmental Monitoring Programs, Public Safety and
Resource Protection Projects, the Soil and Groundwater
Remediation Project, the Drinking Water Monitoring Proj-
ect, the Biological Control Program, and the Washington
State Department of Health Oversight Monitoring Program
are provided in the following subsections. Subsections
within this chapter address specific media and programs that

interrelate with these programs.

10.0.1 Effluent and Near-
Facility Environmental

Monitoring Programs
JJ Dorian

Effluent and near-facility environmental monitoring on
the Hanford Site consists of 1) liquid effluent and airborne
emissions monitoring at site facilities and operations and
2) environmental monitoring near facilities and operations
that have the potential to discharge, or have discharged,
stored, or been a disposal site for radioactive and hazardous
materials. Categories of effluent that normally or potentially
contain radionuclides or hazardous materials include
cooling water, steam condensates, process condensates, and
wastewater from laboratories and chemical sewers. Airborne
emissions can include both radioactive and non-radioactive
particulate and gaseous or volatilized materials from facility

stacks and vents.

10.2

10.0.1.1 Liquid Effluent and Airborne
Emissions Monitoring

Hanford Site contractors perform real-time monitoring of
liquid effluent and airborne emissions at each facility to
assess the effectiveness of effluent and emissions treatment
and control systems as well as pollution-management
practices.  Monitoring is also conducted to determine
facility and site compliance with state and federal regulatory
requirements. Section 10.3 and an annual environmental
release report (e.g., HNF-EP-0527-18) summarize informa-
tion on effluent discharged from site facilities in 2008.
Section 10.1 and other reports (e.g., DOE/RL-2009-14)

summarize air emissions data for 2008.

10.0.1.2 Near-Facility Environmental
Monitoring

Near-facility environmental monitoring is conducted near
DOE facilities and operations on the Hanford Site that have
the potential to discharge, or have discharged, stored, or been
a disposal site for radioactive or hazardous contaminants.
Monitoring locations are associated with nuclear facilities,
such as the Canister Storage Building and the Plutonium
Finishing Plant; inactive nuclear facilities, such as N Reactor
and the Plutonium Uranium Extraction (PUREX) Plant; and
active and inactive waste storage or disposal facilities, such
as burial grounds, cribs, ditches, ponds, underground waste
storage tanks, and trenches. Much of the monitoring program
consists of collecting and analyzing environmental samples
and conducting radiological surveys in areas near facilities.
The program also evaluates and reports analytical data,
determines the effectiveness of facility effluent monitoring
and controls, measures the adequacy of containment at waste
disposal sites, and detects and monitors unusual conditions.
The program implements applicable portions of DOE
Orders 435.1, 450.1A, and 5400.5; DOE Manual 231.1-1A;
10 CFR 835 and 40 CFR 61; and WAC 246-247.

Several types of environmental media are sampled routinely
near Hanford Site facilities, and various radiological and
non-radiological measurements are taken. The media sam-
pled include air, soil, and vegetation. In addition, surface

contamination and external radiation levels are monitored.



Environmental and Resource Protection Programs

Media samples are collected from known or expected emis-
sions and effluent pathways, which are generally downwind
of potential or actual airborne releases and downgradient

of liquid discharges.

Active and inactive waste disposal sites and the terrain
surrounding them are surveyed to detect and characterize
radioactive surface contamination. Routine radiological
survey locations include former waste disposal cribs and
trenches, retention-basin perimeters, ditch banks, solid
waste disposal sites (e.g., burial grounds), unplanned release
sites, tank-farm perimeters, stabilized-waste disposal sites,
roads, and firebreaks in and around the site operational
areas. Investigations of contaminated biota, soil, and other
materials are conducted in the operational areas to monitor
the presence or movement of radioactive or hazardous
materials around areas of known or suspected contami-
nation or to verify radiological conditions at specific project
(e.g., cleanup or construction) sites. Investigations for
contaminants are conducted for at least one of the following

reasons:

e To follow up on surface radiological surveys that had
indicated radioactive contamination was present

e To conduct pre-operational surveys to characterize
the radiological and chemical conditions at a site
before facility construction, operation, or ultimate
remediation

¢ To determine if biotic intrusion (e.g., animal burrows
or deep-rooted vegetation) had created a potential for
contaminants to spread

e To determine the integrity of waste-containment

systems.

Contamination incidents investigated in 2008 focused on
soil, vegetation, wildlife, and wildlife-related materials (e.g.,
bird nests, animal feces). Most materials were surveyed
in the field to detect radioactive contamination. Some
materials were sampled, and the samples were submitted for
laboratory analysis. Methods for surveying and sampling
these contaminated materials are described in Operational

Environmental Monitoring (FSWO-OEM-001).

analysis results and field-survey readings for contamination

Laboratory

incidents investigated in 2008 are provided in a separate

appendix (PNNL-18427, APP. 2).

Sections 10.2, 10.9, 10.10, 10.12, and 10.13 summarize
information on contaminant concentrations or radiation
levels measured onsite near facilities and operations during
2008. Additional data may be found in PNNL-18427,
APP. 2. Table 10.0.1 summarizes the type and general loca-
tions of samples collected for near-facility monitoring during
2008. Sections 10.9, 10.10, and 10.12 summarize informa-
tion on contamination incidents investigated during 2008.

10.0.2 Public Safety and
Resource Protection Program

Projects
JP Duncan

The Public Safety and Resource Protection Program for the
Hanford Site is managed by Pacific Northwest National
Laboratory for the DOE Richland Operations Office.
Projects include the Ecological Monitoring and Compliance
Project, the Meteorological and Climatological Services

Project, the Surface Environmental Surveillance Project,

Table 10.0.1. Routine Environmental Monitoring Samples and Locations Near Hanford Site Facilities and Operations, 2008 I

No. of Sample

Operational Area

100-D 100-H 100-F 200-East 200-West 300/400 600 ERDF®

Sample Type Locations 100-B/C 100-K 100-N
Air 92 3 10 3
Soil 85 3 0 0
Vegetation 66 0 0 3
External radiation 124 4 18 6

(a) Environmental Restoration Disposal Facility in the 200-West Area.

4

4
0
0

4 5 21 24 7 8 3
4 5 14 25 14 15 1
0 0 12 24 13 14 0
0 0 43 25 25 0 3

10.3
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and the Cultural Resources Project. These projects are
designed to monitor the Hanford Site environment; reassure
the public that the Hanford Site is operating in compliance
with applicable environmental regulations; and conduct
impact assessments to protect the public, worker safety,
and cultural and ecological resources. Surveillance data
concerning environmental effects as related to public health
are collected by an independent contractor not associated
with facility contractors or subcontractors, enabling DOE

to manage environmental risks on the Hanford Site.

Information summarizing the Public Safety and Resource
Protection Program projects is provided in the following

sections.

10.0.2.1 Meteorological and
Climatological Services Project

The Meteorological and Climatological Services Project
provides support to DOE and Hanford Site contractors to
reassure the public that activities conducted on the site that
may be impacted by adverse meteorological conditions (e.g.,
thunderstorms, strong winds, dense fog, blowing dust, and
snowstorms) are conducted in as safe and efficient a manner
as possible. The project measures, analyzes, and archives
meteorological data, including wind direction, wind speed,
temperature, precipitation, atmospheric pressure, and
humidity, from monitoring stations positioned on and around
the Hanford Site. The project also provides meteorological
response in the event of a suspected or actual release of
hazardous or radioactive material to the atmosphere,

contributing to appropriate and timely decisions.

Comprehensive meteorological records are maintained for
other applications as well, including environmental impact
statements, dose reconstruction, post-accident analyses, or
building design. Section 10.16 summarizes meteorological
data for 2008, including some historical climatological

information.

10.0.2.2 Surface Environmental
Surveillance Project

The

responsible for measuring the concentrations of radiological

Surface Environmental Surveillance Project is

and non-radiological contaminants in environmental

10.4

media onsite within the 600 Area (site-wide) and offsite
at perimeter, community, and distant locations, and to
determine the potential effects of these materials on the
environment and to the public. Samples of agricultural
products, air, fish and wildlife, soil, surface water and sedi-
ment, water and sediment from Columbia River shoreline
springs, and vegetation are collected routinely and are
analyzed for radionuclides and chemicals, including metals,

organics, and anions.

Project monitoring activities focus on routine releases from
DOE facilities on the Hanford Site. However, the project
also conducts sampling and analysis in response to known
unplanned releases and releases from non-DOE operations
on and near the site. Monitoring results are provided to
DOE and the public annually through this Hanford Site
environmental report series. Unusually high contaminant
concentrations, should they occur, are reported to the DOE
Richland Operations Office and the appropriate facility
managers on a timely basis.

The general requirements and objectives for the Surface
Environmental Surveillance Project are to monitor routine
and non-routine contaminant releases to the environment
from DOE facilities and operations, assess doses to members
of the public, monitor potential impacts of contaminants
on other biota, and alert DOE to the possible need for
corrective action (DOE Orders 450.1A and 5400.5; DOE/
EH-0173T, Environmental Regulatory Guide for Radiological

Effluent Monitoring and Environmental Surveillance).

The specific objectives of the monitoring activities include

the following:

e Collecting and analyzing samples, reviewing and inter-
preting analytical data, and maintaining and overseeing
a long-term computer database for trend analysis

Determining compliance with applicable environmental
quality standards, public exposure limits, and applicable
laws and regulations; requirements of DOE Orders; and
environmental commitments made in environmental
impact statements, environmental assessments, safety
analysis reports, or other official DOE documents

Performing pre-operational assessments
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Assessing radiological doses to the public and

environment
Assessing doses from other local sources

Reporting alarm levels and potential doses exceeding
exposure limits

Determining contaminant background levels and site
contributions of contaminants in the environment

Determining long-term accumulations of site-related

contaminants in the environment and trend

predictions

Characterizing and defining trends in the physical,
chemical, and biological conditions of environmental
media

Determining the effectiveness of treatments and controls
in reducing effluents and emissions

Determining the validity and effectiveness of models in
predicting environmental pollutant concentrations

Detecting and quantifying unplanned releases.

Identifying and quantifying new environmental quality
problems

Maintaining the capability to assess the consequences of
accidental contaminant releases

Reassuring the public and addressing issues of concern
to the public, stakeholders, regulatory agencies, and
business community

Increasing public understanding of site environmental
issues, primarily through public involvement, and
providing environmental information to the public

Providing environmental data and assessments to assist
DOE and its contractors in environmental management
of the site.

Annual project reviews are performed to verify that the
project is 1) aligned with current operations and missions,
2) focused on those contaminants having the greatest
contribution to the potential offsite dose, and 3) providing
the greatest amount of useful information for the waste
management, cleanup, and environmental assessment activ-
ities planned or ongoing on the Hanford Site. Site-wide and
offsite surveillance are closely related to, and coordinated

with, the Near-Facility Environmental Monitoring Program
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described in Section 10.0.1.2 and the Soil and Groundwater
Remediation Project (Section 10.0.3).

Sections 10.2, 10.4, 10.5, 10.8, and 10.12 summarize infor-
mation on contaminant concentrations in project samples
collected at site-wide and offsite locations during 2008.
Sections 10.11, 10.14, and 10.17 summarize other project
information. More detailed contaminant data are provided
in the Hanford Site Environmental Surveillance Data Report
for Calendar Year 2008 (PNNL-18427, APP. 1). The types
and general locations of samples collected for site-wide

and offsite environmental surveillance during 2008 are

summarized in Table 10.0.2.

10.0.2.3 Ecological Monitoring and
Compliance Project

The Ecological Monitoring and Compliance Project has
multiple objectives that support both activity-specific eco-
logical compliance requirements and site-wide require-
ments to verify that natural resources on the Hanford Site
are protected. Project personnel monitor the abundance,
vigor, and distribution of plant and animal populations on
the site and evaluate the cumulative impact of Hanford
Site operations on these resources. In addition, project
researchers perform baseline ecological resource surveys
to document the occurrence of protected resources. The
surveys evaluate and document impacts to protected species
and habitats as required by the National Environmental Policy
Act of 1969 and the Endangered Species Act of 1973, facilitate
cost-effective regulatory compliance, and make sure that
DOE fulfills its responsibilities to protect natural resources.
This project also supports multiple objectives for completing
the Hanford Site waste management and environmental

restoration mission through the following activities:

e Verifying Hanford Site operational compliance with
laws and regulations, including the Endangered Species
Act of 1973, the Bald and Golden Eagle Protection Act,
and the Migratory Bird Treaty Act

Identifying biotic contaminant transport pathways and
characterization of risks.

Providing data for environmental impact and ecological
risk assessments.
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Table 10.0.2. Types and General Locations of Samples Collected for Site-Wide and
Offsite Environmental Surveillance in 2008
Sampling Locations
Total Columbia River
Number of Site Hanford
Type Locations  Onsite® Perimeter® Nearby® Distant® Upstream Reach® Downstream'®

Air 42 23 11 7 1
Spring water 17 16 1
Spring sediment 11 10 1
Columbia River

water 46 5 30 11
[rrigation water 2 2
Drinking water 4 4
River sediment 8 2 3 3
Ponds 2 2
Pond sediment 1 1
Foodstuffs 5 2 2 1
Wildlife 5 3 1 1
Aquatic biota 3 1 2
(a) Surveillance Zone 1 (between the Near-Facility Environmental Monitoring Program sampling locations and the site perimeter).
(b) Surveillance Zone 2 (near or just inside the site boundary).
(c) Surveillance Zone 3 (in and between communities within an 80-kilometer [50-mile] radius of the site’s industrial areas).

¢ Providing maps and information useful for mitigating
the impact on biological resources during facility
expansions and decommissioning activities.

e Supporting Hanford Site land-use planning and
stewardship.

These activities are intended to help protect the natural
resources within the DOE-operated portions of the Hanford
Site, including the DOE-managed portion of the Hanford
Reach National Monument, as well as to provide informa-
tion useful to Hanford Site natural resource stakeholders
and the public on the status of some of the site’s most highly
valued biological resources. Ecosystem and compliance
monitoring information for 2008 for Hanford Site plant
and animal species and communities is summarized in

Sections 10.10 and 10.12.

10.0.2.4 Cultural Resources Project

The Cultural Resources Project operates the Hanford
Cultural Resources Laboratory for DOE. Project personnel
perform baseline cultural resource surveys to document the
occurrences of protected resources, evaluate and document

impacts to protected resources as required by federal laws,
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facilitate regulatory compliance, and make sure that DOE
fulfills its responsibilities to protect cultural resources. A
summary of Hanford Site cultural resource monitoring

activities conducted in 2008 is provided in Section 10.15.

10.0.3 Soil and Groundwater

Remediation Project
DL Foss

The Hanford Site Groundwater Strategy focuses on three
key areas: groundwater protection, groundwater monitoring,
and remediation of contaminated groundwater. All three of
these strategic areas depend on the Soil and Groundwater
Remediation Project and its ongoing monitoring and
assessment program involving the distribution and move-
ment of existing radiological and chemical contamination
in the soil and groundwater beneath the Hanford Site. The
project identifies and characterizes potential and emerging
groundwater contamination problems in areas of interest
that have been organized and referred to as operable units.
Monitoring activities in and around these operable units
are conducted to comply with a variety of state and federal
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regulations, including the Atomic Energy Act of 1954, the
Resource Conservation and Recovery Act of 1976 (RCRA),
the Comprehensive Environmental Response, Compensation,
and Liability Act of 1980 (CERCLA), DOE Orders (e.g.,
5400.5), and Washington State regulations, as well as
requirements for operational monitoring around retired
reactors and chemical-processing facilities and requirements

for environmental surveillance.

Groundwater samples were collected from 11 groundwater
operable units and other portions of the Hanford Site,
involving 865 monitoring wells and 297 shoreline aquifer
tubes during fiscal year 2008. Section 10.7 summarizes
groundwater monitoring activities and analytical results for

fiscal year 2008.

10.0.4 Drinking Water

Monitoring Project
GW Patton and LM Kelly

Public drinking water supplies on sites operated by DOE or
a DOE contractor are regulated by the U.S. Environmental
Protection Agency (EPA). Radiation dose limits are directed
by DOE Order 5400.5, which restricts levels to those man-
dated by law in 40 CFR 141, “National Primary Drinking
Water Regulations”—the federal drinking water standards.
State governments administer and enforce EPA limits
through their health departments and environmental
agencies. The Washington State Department of Health
enforces federal drinking water laws through state admin-
istrative codes. The Drinking Water Monitoring Project
conducts routine monitoring of drinking water supplies on
the Hanford Site. Water supplies on the site are provided
by the city of Richland and by DOE-owned, contractor-
operated water treatment systems, which use water from
the Columbia River and wells. Although the city of Rich-
land water supplies are not monitored through the Drinking
Water Monitoring Project, the city drinking water intake on
the Columbia River is monitored. Section 10.6 summarizes
radiological monitoring results for the Hanford Site drinking

water systems in 2008.
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10.0.5 Biological Control

Program
AR Johnson

Biological control is any activity to prevent, limit, clean
up, or remediate the impact to the environment or human
health and safety from radioactively contaminated (con-
taminated) or undesirable plants or animals. The Biological
Control Program is responsible for integrating 1) expanded
radiological surveillance for determination of the extent
of contaminated biota and soil, 2) control of undesirable
plants and animals including noxious weeds, 3) cleanup of
contamination spread by biotic vectors, and 4) revegetation
of areas affected by radioactive contamination spread by
plants and animals as well as blowing dust or sand and
recovery of wildland fires or prescribed burns.

The control of weeds and pests is an important part of the
Biological Control Program. Weeds on industrial sites on the
Hanford Site threaten to accumulate radionuclides, become
fire hazards, or interfere with work or machinery. On the
Hanford Site, weed control occurs at tank farms (groups of
underground radioactive waste storage tanks); radioactive
waste pumping installations; industrial sites; power stations;
along transmission lines, buildings, storage and work areas;
and along fence lines. Pest control prevents, limits, or
removes undesirable plants or animals by applying chemicals

or by cultural or mechanical methods.

Noxious weeds are controlled onsite to prevent their spread
and reduce or eliminate their populations. A noxious weed
is a legal and administrative category designated by federal
or state regulatory agencies (e.g., U.S. Department of Agri-
culture or Washington State Department of Agriculture).
Noxious weeds are non-native, aggressively invasive, and
hard to control. Damage to natural ecosystems and loss
of productive agricultural lands can occur unless control
measures are taken. Control measures can be mechanical,
chemical, or biological. Biological control may include
preventive measures or measures in response to existing

contamination spread.
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Activities to prevent the spread of contamination include
radiological surveys, preventive controls (e.g., herbicide
spraying), revegetation of eroding areas, and the placement
of engineered barriers. If contamination has already spread,
typical response measures may include posting the area with
radiation-indicating signs, stabilizing the contamination to
keep it from spreading, and cleaning up or removing the

contamination to an approved disposal location.

In some cases, revegetation is necessary following cleanup
and removal of contamination. Revegetation is a common
activity on the Hanford Site but has specific meanings
and limitations when applied to biological control.
Revegetation may include removing and replacing soil,
revegetating the soil surface, or placing engineered barriers

Such

revegetation on radioactive waste sites is typically performed

to stop biological intrusion (biological barriers).

to prevent recurrence of surface radioactive contamination
Sections 10.10 and
10.12 discuss activities conducted for the Biological Control

or colonization by unwanted biota.

Program in 2008.

10.0.6 Washington State
Department of Health

Oversight Monitoring
JJ Dorian

The Environmental Radiation Monitoring and Assessment
Section of the Washington State Department of Health

10.8

conducts an independent oversight program on Hanford
Site environmental radiation monitoring conducted by
DOE contractors. During 2008, the contractors were Pacific
Northwest National Laboratory, EnergySolutions, and Fluor
Hanford, Inc. The main objectives of the Washington State
Department of Health oversight program are to verify the
quality of contractor monitoring programs and to make sure

the programs are adequate to protect public health.

The objectives of the Washington State Department
of Health oversight program are achieved through split
sampling with the contractors and independent sampling
at contractor sampling sites. The Washington State Public
Health Laboratory analyzes Washington State Department
of Health samples, which provides a check on contractor
analyses. Each year, the Washington State Department
of Health compares the measurements of radioactivity in
Washington State Department of Health and contractor
samples in a quantitative manner to determine the accuracy
and reliability of contractor monitoring. The results of the
Washington State Department of Health oversight program
are published in the Hanford Environmental Oversight
Program data summary report (e.g., DOH 320-050).



DJ Rokkan

Hanford Site contractors monitor airborne emissions from
site facilities to assess the effectiveness of emission control
equipment and pollution management practices, and deter-
mine compliance with state and federal regulatory require-
ments. Measuring devices quantify most facility emission
flows while other emission flows are calculated using process
Most

facility radioactive air emission units are actively ventilated

information or fan manufacturers’ specifications.

stacks that are sampled either continuously or periodically.
Airborne emissions with a potential to contain radioactive
materials at prescribed threshold levels are measured for
gross alpha and gross beta concentrations and, as warranted,
specific radionuclides. Non-radioactive constituents and
parameters are monitored directly, sampled and analyzed, or

estimated based upon inventory usage.

Emission data are documented in this and other reports, all
For example, DOE
annually submits to EPA and the Washington State

of which are available to the public.

Department of Health a report of radionuclide air emissions
from the site (DOE/RL-2009-14) in compliance with
40 CFR 61, Subpart H, and with WAC 246-247.

10.1.1 Radioactive Airborne
Emissions

Small quantities of particulate and volatilized forms of
radionuclides are emitted to the environment through state
and federally permitted radioactive emission point sources
(i.e., stacks). Tritium (i.e., hydrogen-3), strontium-90,
iodine-129, cesium-137, plutonium-238, plutonium-239/240,
plutonium-241, and americium-241 are the isotopes most

commonly measured in the emissions. Emission points
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10.1 Air Emissions

are monitored continuously if they have the potential to
exceed 1% of the standard for public dose—10 millirem
(100 microsievert) per year.

Distinguishing Hanford Site-produced radionuclides in
the environment is challenging because concentrations
of emissions from site stacks are comparable to widespread
background concentrations of radionuclides that originated
from historical atmospheric nuclear weapons testing. Gross
alpha and gross beta concentrations in stack emissions are
on average equivalent to concentrations in the environ-
ment, including concentrations at distant locations upwind
of the Hanford Site.
the Hanford Site largely because nuclear materials proc-

Radioactive emissions decreased on

essing ceased.

The continuous monitoring of radioactive emissions from
facilities requires analyzing samples collected at points of
discharge to the environment, usually a stack. Samples are
analyzed for gross alpha and gross beta as well as for selected
radionuclides.  Specific sampled, analyzed, and reported
radionuclides are selected based on 1) an evaluation of
the hypothetical maximum potential of emissions of
known radionuclide inventories in a facility or an outside
activity occurring under normal operating conditions with
the calculated effect of pollution-abatement equipment
removed; 2) the sampling criteria provided in contractor
environmental compliance manuals; and 3) the potential
of each radionuclide to contribute to the public dose.
Continuous air monitoring systems with alarms are also used
at selected emission points when the potential exists for
radioactive emissions to exceed normal operating ranges to

levels that require immediate personnel alert.
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Radioactive emission points are located in the 100, 200,
300, 400, and 600 Areas of the Hanford Site. For 2008,
the prime sources of emissions and the number of emission

points by operating area are as follows:

e In the 100 Areas, 10 radioactive emission points were
active. Emissions originated from normal evaporation
and cleanup activities at the 100-K East and 100-K West
Fuel Storage Basins, the Cold Vacuum Drying Facility,
a low-level radiological laboratory in the 1706-KE
Building, and the 107-N Basin Recirculation Building.

e In the 200 Areas, 48 radioactive emission points were
active. The primary sources of these emission points
were the Plutonium Finishing Plant, T Plant, the Waste
Encapsulation and Storage Facility, underground tanks
storing high-level radioactive waste, waste evaporators,
the Waste Receiving and Processing Facility, and the
inactive Plutonium Uranium Extraction (PUREX)
Plant.

e In the 300 Area, 11 radioactive emission points were
active. The primary sources of these emissions were
laboratories and research facilities, including the
324 Waste Technology Engineering Laboratory, the
325 Applied Chemistry Laboratory, the 327 Post-
Irradiation Laboratory, and the 340 Complex Vault and
Tanks.

e In the 400 Area, five radioactive emission points were
active. The sources of these emissions are three facilities
that have been shut down: the Fast Flux Test Facility,
the Maintenance and Storage Facility, and the Fuels
and Materials Examination Facility.

¢ In the 600 Area, two radioactive emission points were
active at the Waste Sampling and Characterization
Facility, where low-level radiological and chemical
analyses are performed on various types of samples (e.g.,
particulate air filters, liquids, soil, and vegetation).

Air emissions data collected in 2008 were comparable to
those collected in 2007. Table 10.1.1 summarizes Hanford
Site radioactive airborne emissions in 2008.

10.1.2 Criteria and Toxic Air
Pollutants

Criteria and toxic air pollutants emitted from chemical-
processing and power-generating facilities are monitored
when activities at a facility are known to generate potential
pollutants of concern. Table 10.1.2 summarizes the emissions
of non-radioactive pollutants discharged to the atmosphere
on the Hanford Site during 2008. (Note: the 100 and
400 Areas have no criteria and toxic air pollutants of regu-
latory concern). Table 10.1.2 also includes emission esti-
mates from the carbon tetrachloride vapor extraction work
in the 200-West Area. Those emissions are accounted for
in the table category of “Other Toxic Air Pollutants” and
do not require reporting because they are less than respec-

tive reportable quantities.

In previous years, gaseous ammonia has been emitted from
the Plutonium Uranium Extraction (PUREX) Plant, the
242-A Evaporator, the AP Tank Farm, and the AW Tank
Farm, all located in the 200-East Area. Ammonia emissions
are tracked only when activities at these facilities are capable
of generating them. Table 10.1.2 also summarizes reportable
ammonia emissions during 2008, which were only produced
in the 200 Areas tank farms.

Onsite diesel-powered electric-generating plants emitted
particulate matter, sulfur oxides, nitrogen oxides, volatile
organic compounds, carbon monoxide, and lead. Total
annual releases of these constituents are reported in
accordance with the air quality standards established
in “General Regulations for Air Pollution Sources”
(WAC 173-400). Power plant emissions are calculated from
the quantities of fossil fuel consumed, using EPA-approved
formulas (Compilation of Air Pollutant Emission Factors,

Volume I: Stationary Point and Area Sources, AP-42).

Release totals are immediately reported to EPA if work
activities result in chemical emissions in excess of quantities
reportable under CERCLA. If the emissions remain stable
at predicted levels, they may be reported annually with EPA’s

permission.
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Table 10.1.1. Radionuclides Discharged to the Atmosphere on the Hanford Site, 2008 I

Release, Ci®

Radionuclide Half-Life 100 Areas 200-East Area 200-West Area 300 Area 400 Area
Tritium (as HT) 123 yr NM NM NM 7.3 x 10! NM
Tritium (as HTO) 12.3 yr NM NM NM 1.8 x 10? 1.7x 107
Krypton-85 10.7 yr NM NM NM 1.1x 10 NM
Strontium-90 29.1 yr 1.3x10°® 8.5 x 10°® 1.4 x 10°® 5.7 x 10°® NM
lodine-129 16,000,000 yr NM 1.3x10° NM NM NM
Xenon-131m 11.8d NM NM NM 1.0x 101" NM
Xenon-133 5.2d NM NM NM 5.4x10% NM
Xenon-135 9.1h NM NM NM 3.0x 107 NM
Cesium-137 30 yr NM 3.1x10° 8.0x 107 5.2x107 9.0 x 10°©
Radon-220 55.6's NM NM NM 7.4 x 10! NM
Radon-222 3.8d NM NM NM 1.7 NM
Plutonium-238 87.74 yr 1.1x10° NM 1.1x10% 2.1x10% NM
Plutonium-239/240 24,110 yr 8.6 x 100 1.9 x 10°@ 1.8 x 10°@ 42x 107 2.4 x100@
Plutonium-241 14.4 yr 2.0x10° ND 1.2x10° ND NM
Americium-241 432.2 yr 7.1x 10° 1.9x 107 3.6x10° 42x10% NM
Americium-243 7,380 yr NM NM NM ND NM
Curium-243/244 18.1 yr NM NM NM ND NM

a) 1Ci=3.7x 10" becquerels.

b) This value includes gross beta release data, treated as strontium-90 in dose calculations.

c) This release value is derived entirely from data on gross beta emissions from 400 Area stacks.

d) This value includes gross alpha release data, treated as plutonium-239/240 in dose calculations.

HT = Elemental tritium.

HTO = Tritiated water vapor.

ND = Not detected (i.e., either the radionuclide was not detected in any sample during the year or the average of all
the measurements for that given radionuclide or type of radioactivity made during the year was below background
levels).

NM = Not measured.
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Table 10.1.2. Criteria and Toxic Air Pollutants Discharged
to the Atmosphere on the Hanford Site, 2008

Constituent Release, kg (Ib)
Particulate matter-total 2,700 (6,000)
Particulate matter-10 1,800 (4,000)
Particulate matter-2.5 900 (2,000)
Nitrogen oxides 14,000 (30,000)
Sulfur oxides 0 (0)
Carbon monoxide 14,000 (30,000)
Lead 0.45 (1)
Volatile organic compounds® 10,000 (22,000)
Ammonia® 5,500 (12,000)
Other toxic air pollutants'® 4,300 (9,500)
Total criteria pollutants® 40,000 (88,000)

(a) The estimate of volatile organic compounds does not include emissions
from certain laboratory operations.

(b) From burning petroleum to produce steam and to power electrical genera-
tors; release value also includes calculated estimates from the 200-East
and 200-West Areas tank farms, evaporation losses from fuel dispensing,
200 Area Effluent Treatment Facility, Central Waste Complex, T Plant
Complex, and Waste Receiving and Processing Facility.

(c) Ammonia releases are calculated estimates from the 200-East and 200-West
Areas tank farms and the 200 Area Effluent Treatment Facility; the release
value also includes ammonia from burning petroleum to produce steam
and to power electrical generators.

(d) Releases are a composite of calculated estimates of toxic air pollutants,
excluding ammonia from the 200-East and 200-West Areas tank farms,
200 Area Effluent Treatment Facility, Central Waste Complex, T Plant
Complex, and Waste Receiving and Processing Facility.

(e) Ciriteria pollutants include particulate matter — total, nitrogen oxides,
sulfur oxides, carbon monoxide, lead, and volatile organic compounds.
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Atmospheric releases of radioactive materials from Hanford
Site facilities and operations to the surrounding region are
On the Hanford

Site, radioactive constituents in air are monitored onsite

potential sources of human exposure.

near facilities and operations, at site-wide locations away
from facilities, and offsite around the site perimeter as well
as in nearby and distant communities. Information about
these ambient-air monitoring efforts, including detailed
descriptions of air-sampling and analysis techniques, is
provided in DOE’s Hanford Site environmental monitoring
plan (DOE/RL-91-50, Rev. 4). Section 10.0 of this report
briefly summarizes the ambient-air monitoring objectives

and the projects that support them.

Comparing measured radionuclide concentrations from
locations on and around the Hanford Site to concentrations
measured at upwind locations assumed to be uninfluenced
by Hanford Site operations provides an evaluation of the
impact of radionuclide air emissions from the Hanford
Site on surrounding ambient air. Complete listings of all

radiological analytical results summarized in the following
sections are reported separately (PNNL-18427, APP. 1;
PNNL-18427, APP. 2).

In addition to the radiological monitoring networks, a
small non-radiological air-monitoring system is operated
onsite. This system measures concentrations of atmospheric
particulate matter (dust) at a few locations on the Hanford
Site. Results are primarily used for scientific studies in an
attempt to better understand windblown dust on and around

the Hanford Site.

10.2 Ambient-Air Monitoring

BG Fritz and CJ Perkins

10.2.1 Ambient-Air
Monitoring Near Facilities and

Operations
CJ Perkins

During 2008, a network of continuously operating samplers
at 92 locations across the Hanford Site (Table 10.2.1)
(sampling locations are illustrated in PNNL-18427, APP. 2)
was used to monitor radioactive materials in air near site
facilities and operations. Most air samplers were located
at or within approximately 500 meters (1,640 feet) of
sites and facilities having the potential for, or a history
of, environmental releases. The samplers were primarily
located in the prevailing downwind direction. Samples
were collected according to a schedule established before
the 2008 monitoring year. Airborne particle samples were
collected at each location by drawing air through a glass-
fiber filter. The filters were collected biweekly, field-
surveyed for gross radioactivity, held for at least 7 days,
and then analyzed for gross alpha and beta activity. The
7-day holding period was necessary to allow for the decay
of naturally occurring, short-lived radionuclides that would
otherwise obscure the detection of longer-lived radionu-
clides associated with emissions from nuclear facilities. The
gross radioactivity measurements were used to indicate

changes in trends in the near-facility environment.

For most specific radionuclide analyses, the amount of
radioactive material collected on a single filter during a
2-week period was too small to be measured accurately. The

samples were combined into either quarterly or semiannual

10.13
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Table 10.2.1. Monitoring Locations and Analyses for Ambient-Air Monitoring Samples
Collected Near Hanford Site Facilities and Operations, 2008

Site
100-B/C Area Field Remediation

Project

100-D Area Field Remediation
Project

100-F Area Field Remediation
Project

100-H Area Field Remediation
Project

100-K Area Spent Nuclear Fuels

118-K-1 Field Remediation
Project (100-K Area)

100-N Area D4 Project

100-IU-2/6 Field Remediation
Project

200-East Area

BC Controlled Area

Canister Storage Building
(200-East Area)

Integrated Disposal Facility
(200-East Area)

200-West Area

200-UW-1 Decontamination
and Demolition Project

(200-West Area)

300 Area Decontamination and
Demolition Project

300-FF-2 Field Remediation Project

(300 Area)

Environmental Restoration
Disposal Facility

600 Area (Wye Barricade)

(a) Environmental data point (EDP) code = Sampler location code. See PNNL-18427, APP. 2.

Number of
Samplers

17

23

EDP Code®
N466, N496, N497

N467, N468, N514, N515

N519, N520, N521, N552, N553

N508, N509, N510, N574

N401, N402, N403, N404, N476,
N477, N478, N479

N403, N534, N535

N102, N103, N106

N565, N566

NO19, N158, N498, N499, N957,
N967, N968, N969, N970, N972,
N973, N976, N977, N978, N984,
NO985, N999

N569, N570, N571, N572, N573,
N957, N978

N480, N481

N532, N559

N155, N161, N165, N168, N200,
N304, N433, N441, N442, N449,
N456, N457, N554, N555, N956,
N963, N964, N965, N966, N974,
N975, N987, N994

N168, N550, N956, N963

N557

N130, N527, N537, N538, N539,
N540

N482, N517, N518, N963

N981

Analyses

Biweekly

Gross alpha,
gross beta

Gross alpha,
gross beta

Gross alpha,
gross beta

Gross alpha,

Gross alpha,
gross beta

Gross alpha,
gross beta

Gross alpha,
gross beta

Gross alpha,
gross beta

Gross alpha,
gross beta

Gross alpha
gross beta

Gross alpha,
gross beta

Gross alpha,
gross beta

Gross alpha,
gross beta

Gross alpha,
gross beta

Gross alpha,
gross beta

Gross alpha,
gross beta

Gross alpha,
gross beta

Gross alpha,
gross beta

Composite®™
GEA, *°Sr, Pu-iso, U-iso

GEA, *°Sr, Pu-iso, U-iso,
241Am

GEA, *°Sr, Pu-iso, U-iso
GEA, *Sr, Pu-iso, U-iso
GEA, *°Sr, Pu-iso, U-iso,
ZAIPU, Z‘HAm

GEA, *°Sr, Pu-iso, U-iso

GEA, *Sr, Pu-iso, U-iso,

241Am
GEA, *°Sr, Pu-iso, U-iso,

Z41Am

GEA, *°Sr, Pu-iso, U-iso

GEA, *°Sr, Pu-iso, U-iso,
Z“PU, 241Am

GEA, *°Sr, Pu-iso, U-iso,
ZAIPU, Z‘HAm

GEA, *°Sr, Pu-iso, U-iso

GEA, *°Sr, Pu-iso, U-iso

GEA, *Sr, Pu-iso, U-iso

GEA, *Sr, Pu-iso, U-iso

GEA, *Sr, Pu-iso, U-iso

GEA, *°Sr, Pu-iso, U-iso

GEA, *°Sr, Pu-iso, U-iso

(b) GEA = Gamma spectroscopy; strontium-90; Pu-iso = isotopic plutonium (?**Pu, ***Pu); U-iso = isotopic uranium (?*U, U, »5U).
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Ambient-Air Monitoring

composite samples for each location to increase the
accuracy of the analysis. Composite samples were routinely
analyzed for gamma-emitting isotopes, strontium-90,
uranium-234, uranium-235, plutonium-238, uranium-238,
and plutonium-239/240. In addition, americium-241 and
plutonium-241 were analyzed at locations associated with

spent nuclear fuel processing (Table 10.2.1).

Figure 10.2.1 shows the annual average air concentrations
of selected radionuclides in the 100 and 200/600 Areas
compared to EPA concentration values and air concentra-
tions measured in distant communities. The EPA concen-
tration values for environmental compliance (40 CFR 61,
Appendix E, Table 2) are dose-based reference values used
as indexes of performance. The concentration values are
concentrations that would result in a dose of 10 millirem
(100 microsievert) per year under conditions of continuous
exposure. The 2008 data indicate a large degree of varia-
bility by location. Air samples collected from locations at
or directly adjacent to Hanford Site facilities had higher
radionuclide concentrations than samples collected farther
away. In general, analytical results for most radionuclides
were at or near Hanford Site background levels, which are
much less than EPA concentration values but greater than
those measured offsite. The data also show that concentra-
tions of certain radionuclides were higher and widely vari-
able within different onsite operational areas. Naturally
occurring radionuclides beryllium-7 and potassium-40 were
routinely identified. Appendix C, Table C.1 shows the
annual average and maximum concentrations of radionu-
clides in air samples collected near facilities and operations
during 2008. Pacific Northwest National Laboratory per-
sonnel collected concentrations of radionuclides in air in
the 300 and 400 Areas, near some onsite remediation
projects, and at offsite distant locations. Section 10.2.2 sum-
marizes results for Pacific Northwest National Laboratory

air samples.

Ambient-air monitoring was conducted at three locations
at the 100-B/C Area Remedial Action Project site through
January 2008 when cleanup activity was completed. Only
uranium-234 was consistently detected, while uranium-238
and plutonium-239/240 were detected in 33% of the com-
posited samples.

Ambient-air monitoring was conducted at four locations
at the 100-D Field Remediation Project in 2008. Only
uranium-234 and uranium-238 were consistently detected.

Air monitoring was conducted at five locations at the 100-F
Area through April 2008. Results were similar to those
observed in previous years; uranium-234 and uranium-238
were detected consistently in approximately 60% of the

samples.

In July 2008, ambient-air monitoring was initiated at
four locations at the 100-H Field Remediation Project.
Uranium-234 and uranium-238 were detected in all of the
composite samples and were at typical Hanford Site levels.

Air sampling in support of field remediation activities at
the 100-IU-2 and 100-IU-6 Operable Units in the 600 Area
was conducted at two ambient-air monitoring stations from
February through April during 2008. Only the radionuclides
uranium-234, uranium-235, and uranium-238 were detected

in 50% of the near-facility air samples.

During 2008, ambient-air monitoring was conducted at
eight locations in the 100-K Area (four stations each at
the 100-K East and 100-K West Areas). During the second
half of 2008, several significantly elevated sample results
were observed at the four 100-K East sampling locations.
Concentrations of plutonium-239/240 and americium-241
at all four locations were greater than 10% of EPA’s
concentration values (40 CFR 61, Appendix E, Table 2).
The concentration of cesium-137 at one location was also
greater than 10% of EPA’s concentration value. All results
were reported to the Washington State Department of
Health. A review of the biweekly air sample results during
the period revealed several statistically elevated alpha and
beta concentrations during the period. The elevated results
were likely attributable to increased demolition activities
that took place in 2008 at this facility. For the overall
100-K Area during 2008, uranium-234, uranium-238, and
americium-241 were detected in approximately 95% of the
samples. Plutonium-239/240 was detected in approximately
63% of the samples, while cesium-137, uranium-235,
plutonium-238, and plutonium-241 were detected in
approximately 25% of the samples.
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Air was sampled at three locations through mid-June
2008 to support the 118-K-1 Field Remediation Project
(100-K Area).
detected in approximately 80% of the samples, and

Uranium-234 and uranium-238 were

cesium-137 was detected in approximately 33% of the

samples.

Analytical results from three ambient-air sampling loca-
tions at the 100-N D4 Project site (100-N Area) in 2008
were similar to

Uranium-234,

detected in approximately 95% of the composite samples,

those measured in previous years.

uranium-235, and uranium-238 were
americium-241 was detected in 50% of the samples, and

plutonium-239/240 was detected in only one sample.

Aiir sampling was conducted at 21 locations in the 200-East
Area during 2008. Radionuclide levels measured in the
200-East Area ambient-air composite samples in 2008 were
generally similar to those measured over the previous years.
During the first half of 2008, one plutonium-239/240 result
(1.8E-03 pCi/m®) at air sampling location N977 (located
east of the Plutonium Uranium Extraction [PUREX]
Plant) was greater than 10% of EPA’s concentration value
(2.0E-4 pCi/m?) (40 CFR 61, Appendix E, Table 2) and
was reported to the Washington State Department of
Health. A review of the biweekly air sample results during
the period did not reveal statistically elevated alpha or
beta concentrations. Uranium-234 and uranium-238 were
detected in approximately 97% of the samples, uranium-235
was detected in approximately 25% of the samples, and
cesium-137 and plutonium-239/240 was detected in less
than 10% of the samples. Americium-241, analyzed in sam-
ples collected from two stations near the Canister Storage

Building, was detected in 75% of the samples.

During 2008, air sampling in support of deactivation and
decontamination activities at the 200-UW-1 Operable Unit
was conducted at four ambient-air monitoring stations.
Uranium-234 and uranium-238 were detected in 100%
of the samples, and plutonium-239/240 were detected in
approximately 25% of the samples.

Air sampling was conducted at 24 locations in the 200-West
Area during 2008. Generally, radionuclide levels measured
in the 200-West Area were similar to results for previous
Uranium-234 and uranium-238 were detected in
Plutonium-239/240

years.

approximately 90% of the samples.

was detected in approximately 40% of the samples and
uranium-235 in approximately 20% of the samples.
Plutonium-239/240 concentrations at air-sampling location
N165 (near the 216-Z-9 Trench) were greater than 10%
of the EPA concentration value (40 CFR 61, Appendix E,
Table 2) for both 6-month composite samples collected in
2008. Required notifications were made to the Washington
State Department of Health in both instances. The elevated
plutonium values initially estimated to be related to (upwind)
Plutonium Finishing Plant Closure Project activities
are now believed to originate from the nearby retired
216-ZP-9 Trench. This facility received liquid waste from
the Plutonium Finishing Plant until 1995.

Air sampling in support of decontamination and
decommissioning activities in the 300 Area continued at
one location in 2008. Results from the quarterly composited
samples showed that only uranium-234 and uranium-238
were detected with any consistency (approximately 90% of

the samples).

Air sampling was conducted during 2008 in support of
remediation work in the 300-FF-2 Operable Unit (near
the 300 Area) at six ambient-air monitoring stations.
Uranium-234 and uranium-238 were detected in all of
the samples, and uranium-235 was detected in 33% of the

samples.

Air sampling was conducted in support of remediation
activities at the BC Controlled Area site in the 600 Area
at seven near-facility ambient-air monitoring stations from
May through November during 2008. Generally, radionu-
clide levels measured at this site were similar to typical
Hanford Site levels. Uranium-234 and uranium-238 were
detected in 90% of the near-facility air samples, and
americium-241 was detected in 33% of the samples. One
cesium-137 result (2.5E-03 pCi/m’) at air sampling location
N570 (located in the southern portion of the remediation
site) was greater than 10% of EPA’s concentration value
(1.9E-02 pCi/m?) (40 CFR 61, Appendix E, Table 2) and
was reported to the Washington State Department of
Health. A review of the biweekly air sample results during
the period revealed one statistically elevated alpha concen-

tration during the final weeks of project activities.

The air-sampling network at the Environmental Restora-
tion Disposal Facility (200-West Area) used two established
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samplers for upwind monitoring (one near-facility sampler
and one Pacific Northwest National Laboratory sampler,
Station 13 at the 200-West Area southeast location)
(Section 10.2.2) and three air samplers at the facility that
provided downwind coverage. Most of the 2008 analytical
results were comparable to those obtained in previous years.
Uranium-234 and uranium-238 were detected in 100% of
the near-facility composite samples, and plutonium-239/240
was detected in approximately 25% of the samples.

10.2.2 Site-Wide and Offsite

Ambient-Air Monitoring
BG Fritz

During 2008, airborne radionuclide samples were collected
by 42 continuously operating samplers on the Hanford
Site. The sampling stations were grouped into four location
classifications: site-wide (onsite; 23 stations), perimeter
(11 stations), nearby communities (7 stations), and distant
community (1 station) (Figure 10.2.2 and Table 10.2.2). Air
samplers on the Hanford Site were located primarily around
major operational areas to maximize the capability to detect
radiological contaminants resulting from site operations.
Perimeter samplers were located around the site boundary
with emphasis on the prevailing downwind directions to
the south and east. Samplers located in Basin City, Benton
City, Kennewick, Mattawa, Othello, Pasco, and Richland,
Washington, provided data for the nearest population
centers. A sampler in Yakima, Washington, provided
background data from a community essentially unaffected by
Hanford Site operations.

10.2.2.1 Collection of Site-Wide and
Offsite Ambient-Air Samples and
Analytes Tested

Samples were collected according to a schedule established
before the monitoring year (PNNL-17282) and were ana-
lyzed for up to eight constituents (Table 10.2.2). Airborne
particle samples were collected biweekly at each location
by continuously drawing air through a glass-fiber filter. The
filter samples were transported to an analytical laboratory
and stored for at least 72 hours. The storage period is neces-
sary to allow for the decay of short-lived, naturally occurring

radionuclides (e.g., radon gas decay products) that would

otherwise obscure detection of longer-lived radionuclides
potentially present from Hanford Site emissions. The filters
were then analyzed for gross beta radiation. Selected filters
were also analyzed for gross alpha radiation. Historically,
for most radionuclides, the amount of radioactive material
collected on a filter during a 2-week period has been too
small to accurately analyze individual radionuclides of
concern. Biweekly samples were combined into quarterly
composite samples to increase the sensitivity and accuracy
of the analysis. The compositing procedure results in a
12-week average concentration for specific radionuclides
present in the atmosphere as particulates. The quarterly
composite samples were analyzed for gamma-emitting
radionuclides, and most were also analyzed for strontium-90,
uranium-234, uranium-235, plutonium-238, uranium-238,
and plutonium-239/240. A new analytical laboratory was
used in 2008 for sample analysis; some differences in the
baseline concentrations were expected as a result of this

change in analytical laboratories.

Atmospheric water vapor was collected for tritium analysis
at 20 locations in 2008 by continuously drawing air through
multi-column samplers containing adsorbent silica gel. The
water-vapor samplers were exchanged every 4 weeks to
prevent loss of the sample as a result of breakthrough (i.e.,
oversaturation). The collection efficiency of the silica gel
adsorbent is discussed in Patton et al. (1997). The collected
water was distilled from the silica gel and analyzed for its
tritium content. In 2008, there was an incident with the
analytical laboratory that resulted in cross-contamination of
some samples. That incident is discussed in more detail in

the next section of this report.

10.2.2.2 Ambient-Air Monitoring
Results for Site-Wide and Offsite
Samples

All sample results showed very low radiological concen-
trations in air during 2008. Almost all radionuclide con-
centrations (Table 10.2.3) were less than their respective
DOE-derived concentration guide (Appendix D, Table D.2).
The derived concentration guides are concentrations that
would result in a dose of 100 millirem (1 millisievert) per
year under conditions of continuous exposure. A more con-
servative dose standard is the EPA Clean Air Act standard

of 10 millirem (100 microsievert) per year from airborne
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Table 10.2.2. Site-Wide and Offsite Ambient-Air Sampling Locations, Sample Composite
Groups, and Analytes, 2008
Map®
Location Sampling Location®™ Analytes© Composite Group Analytes®
Site-Wide (Onsite)

1 100 K Area Alpha, beta, °H 100 Areas Gamma, Sr, Pu

2 100 N-1325 Crib Alpha, beta, °*H

3 100 D Area Alpha, beta

4 100 F Met Tower Alpha, beta Hanford Townsite Gamma, Sr, Pu

5 Hanford Townsite Alpha, beta

6 Gable Mt Beta Gable Mt Gamma

7 200 ESE Alpha, beta, °H, ' 200 E Area Gamma, Sr, Pu, U

8 Sof 200E Alpha, beta

9 B Pond Alpha, beta B Pond Gamma, Sr, Pu, U
10 Army Loop Camp Alpha, beta 200 W South East Gamma, Sr, Pu, U
11 200 Tel. Exchange Alpha, beta, *H
12 SW of B/C Crib Alpha, beta
13 200 W SE Alpha, beta 200 West Gamma, Sr, Pu, U
14 300 Water Intake Alpha, beta, °*H 300 Area Gamma, Sr, Pu, U
15 300 South Gate Alpha, beta, *H
16 300 South West Alpha, beta, °H
17 300 Trench Alpha, beta, °*H 300 NE Sr, Pu

U, gamma
18 300 NE Alpha, beta, *H
U, gamma
19 400 E Alpha, beta, °*H 400 Area Gamma, Sr, Pu
20 400 W Alpha, beta
21 400 S Alpha, beta
22 400 N Alpha, beta
23 Wye Barricade Alpha, beta Wye Barricade Gamma, Sr, Pu, U
Perimeter

24 Ringold Met Tower Alpha, beta, °H, I Ringold Met Tower Gamma, Sr, Pu
25 W End of Fir Road Alpha, beta W End of Fir Road Gamma, Sr, Pu, U
26 Dogwood Met Tower Alpha, beta, °*H Dogwood Met Tower Gamma, Sr, Pu, U
27 Byers Landing Alpha, beta, *H, '*I Byers Landing Gamma, Sr, Pu, U
28 Battelle Complex Alpha, beta, *H Battelle Complex Gamma
29 Horn Rapids Substation Alpha, beta Prosser Barricade Gamma, Sr, Pu, U
30 Prosser Barricade Alpha, beta, °*H
31 Yakima Barricade Alpha, beta Yakima Barricade Gamma, Sr, Pu
32 Rattlesnake Springs Alpha, beta
33 Wahluke Slope Alpha, beta, °H Wahluke Slope Gamma, Sr, Pu
34 S End Vernita Bridge Alpha, beta
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Map®
Location

Sampling Location®

Nearby Communities

Table 10.2.2. (contd)

Analytes®

Composite Group

Analytes?

Non-Radiological Monitoring

43 Hanford Meteorology
Station PM

107

) See Figure 10.2.2.

the analytical laboratory.

were performed on quarterly composite samples.
(e) See Section 10.2.2.3.

35 Basin City School Alpha, beta, *H Basin City School Gamma, Sr, Pu, U
36 Leslie Groves-Richland Alpha, beta, *H Leslie Groves-Richland Gamma, Sr, Pu, U
37 Pasco Beta Tri-Cities Gamma, Sr, Pu
38 Kennewick Alpha, beta
39 Benton City Beta Benton City Gamma
40 Mattawa Beta Mattawa Gamma
41 Othello Beta Othello Gamma

Distant Communities
42 Yakima Alpha, beta, °H, I Yakima Gamma, Sr, Pu, U

PMZ.S(C)

a

(b) Sampling location names are derived from the Hanford Environmental Information System database.

(c) Alpha (gross) and beta (gross) samples were collected and analyzed every 2 weeks; *H samples were collected and analyzed
every 4 weeks; and '*’I samples were collected every 4 weeks but were not analyzed because of an equipment problem at

(d) Gamma spectroscopy, strontium-90, isotopic plutonium (***Pu, *4Pu), and isotopic uranium (?**U, ?°U, ?**U) analyses

radiological material.  Again, almost all radionuclide
concentrations in air samples collected in 2008 were low
enough to meet the EPA standard; the few samples that did

exceed it were tritium samples.

Tritium concentrations measured during 2008 were
impacted by a cross-contamination incident at the analyt-
ical laboratory. The root-cause of the incident was never
identified; however, the contamination event was traced
back to non-Hanford Site samples being analyzed in the
same analytical facility, presumably with some common
hardware. The analytical laboratory began receiving the
non-Hanford Site samples in June 2008; these samples had
much higher tritium concentrations than typical Hanford
Site samples, resulting in the cross-contamination incident.
Results for the entire year are presented because deter-
mining which samples were impacted proved impossible.
However, results for 2008 before the cross-contamination

R g T PR | § W2

incident (January through May 2008) are also provided
(Table 10.2.3).
accurate representation of the concentrations present during
2008 than the entire 12-month data set. There is a marked

This 5-month period is likely a more

increase in concentrations after May 2008, coinciding with

the suspected source of laboratory cross-contamination.

Gross alpha concentrations were essentially the same
at Hanford Site-wide and offsite locations during 2008
(Figure 10.2.3).

differences (two-sample means t-test, 95% confidence

There were no statistically significant

level) in the average gross alpha concentrations measured
The highest 2-week
average gross alpha concentration for 2008 was observed
at a site-wide location near the 300 Area (3,400 aCi/m’
[120 pBg/m’]).
observed in individual location groups during 2008 were

at the different distance classes.

The average gross alpha concentrations

higher than the 10-year average concentrations observed
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Radionuclide
(approximate

detection limit

Tritium
Entire year
(1.0 pCi/m’)

Tritium

Non-
contaminated
January through
May 2008

(1.0 pCi/m?)

Gross beta
(0.001 pCi/m’)

Gross alpha
(350 aCi/m?)

Cobalt-60
(1,400 aCi/m?)

Strontium-90
(80 aCi/m?)

Cesium-137
(1,100 aCi/m?)

Uranium-234
(10 aCi/m?)

Table 10.2.3. Airborne Radionuclide Concentrations in the Environs of the Hanford Site, 2008 Compared to Previous Years

Location
Group®

300 Area
Site-wide
Perimeter
Nearby communities
Distant communities

300 Area
Site-wide
Perimeter
Nearby communities
Distant communities

Site-wide
Perimeter
Nearby communities
Distant communities

Site-wide
Perimeter
Nearby communities
Distant communities

Site-wide
Perimeter
Nearby communities
Distant communities

Site-wide
Perimeter
Nearby communities
Distant communities

Site-wide
Perimeter
Nearby communities
Distant communities

Site-wide
Perimeter
Nearby communities
Distant communities

2008

1997-2006

No. of
Samples

579
285
166

26

No. of
Detections®

579
285
166

26

oo oo o O = O o o o

—
w o B~ W

Maximum©

pCi/m“f'

2,500 + 63
99 + 6.6
76 + 8.1
62+179
9.8 +2.2

23 £ 4.1
6.5+ 1.4
16 + 3.4
53 + 6.9
2.3 £0.54

0.070 + 0.0033
0.061 + 0.0027
0.056 + 0.0028
0.044 + 0.0020

aCi/m*®

3,400 + 970
3,300 + 3,300
4,800 + 1,200
2,000 + 680

1,200 + 670

1,700 + 2,200

1,200 + 2,100
540 + 1,000

76 + 65
110 + 60
140 + 117
53 £33

1,000 + 900

1,400 + 1,100
2,700 + 2,500
1,300 + 1,300

62 + 33
94 + 30
100 + 28
50 + 17

Average'?

pCi/m“f'

55 + 590
5.5+ 26
10 + 30
13 + 34
38+ 177

4.6 £ 9.1
1.8 + 2.8
24+ 74
7.2 +32
0.85 + 1.9

0.019 + 0.022
0.019 + 0.020
0.018 + 0.019
0.016 + 0.016

aCi/m*®

900 + 1,200
920 + 1,100
950 + 1,700
770 + 1,000

26 + 390
120 + 600
-15 + 500
380 + 230

7.6 £ 65
18 + 81
14 + 100
21 + 68

65 + 310
44 + 430
340 + 740
400 + 630

43 + 18
60 + 40
53 + 44
44 £ 11

No. of
Samples

603
581
634
345
235

603
581
634
345
235

5,166
2,219
1,887

501

4,965
2,188
991
501

471
320
262

88

274
189
108

57

471
320
262

88

217
108

57

No. of

Detections® Maximum®

pCi/m>®
492 25+ 3.0
376 16 + 2.4
384 74 £ 10
215 61 + 8.5
98 24 + 3.8
492 25+ 3.0
376 16 + 2.4
384 74 £ 10
215 61 + 8.5
98 24 + 3.8
5,156 0.14 + 0.0089
2,276 0.098 + 0.010
1,885 0.059 + 0.0059
499 0.061 + 0.0024
aCi/m>®
3,403 6,300 + 3,300
1,577 5,100 + 1,300
722 6,300 + 1,700
327 5,500 + 1,900
5 3,800 + 2,500
2 1,000 + 530
1 1,800 + 3,600
2 730 + 1,000
67 1,300 + 280
24 390 + 79
13 220 £ 190
4 300 + 100
6 3,500 + 1,500
3 4,600 + 1,300
2 2,100 + 3,100
1 520 + 520
188 150 + 52
96 135 + 32
71 58 + 21
48 41 £ 15

Average @

pCi/m>®

43 +76
23 +48
3412
3.6+ 12
1.8 £5.0

43 + 7.6
23 +48
34+ 12
3.6+ 12
1.8 5.0

0.016 + 0.019
0.016 + 0.018
0.016 + 0.018
0.015 + 0.018

aCi/m’®

600 + 880
590 + 810
630 + 930
550 + 920

73 £ 740
18 + 730
43 + 830
100 + 580

49 + 520

21 + 44
25 + 47
22 + 37
14 + 29

Derived
Concentration
Guide®

pCi/m>®
100,000

100,000

No standard

aCi/m*®

No standard

80,000,000

9,000,000

400,000,000

90,000
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Table 10.2.3. (contd)

2008 1997-2006
Radionuclide Derived
(approximate Location No. of No. of No. of No. of Concentration
detection limit) Group® Samples  Detections® Maximum' Average® Samples Detections® Maximum® Average¥ Guide®
aCi/m>® aCi/m’® aCi/m3® aCi/m3® aCi/m*®

Uranium-235 Site-wide 28 1 9.6 £9.5 3.0 +6.1 217 10 6.5+ 8.5 032 £ 3.0 100,000
(10 aCi/m?) Perimeter 16 0 19+£13 6.1 +94 108 7 6.0 £ 6.0 0.58 + 3.3

Nearby communities 12 2 14 £ 11 42+99 81 5 6.2 %56 0.25 £ 3.9

Distant communities 4 0 10 £ 8.2 51+78 57 0 7.0£93 -0.18 £ 4.2
Plutonium-238 Site-wide 40 0 1.7+1.7 0.28 + 1.4 274 16 13 +39 0.095 + 2.3 30,000
(3 aCi/m?) Perimeter 24 2 49 + 3.1 0.78 + 3.1 189 1 19+ 14 011+ 1.1

Nearby communities 12 1 38+29 0.51 + 2.6 108 2 3.7+3.6 0.0061 + 1.5

Distant communities 4 1 7.5 £ 4.7 21+74 57 0 098 + 1.4 -032 £ 1.1
Uranium-238 Site-wide 28 21 77 +22 40 + 24 217 201 160 + 37 22 + 40 100,000
(10 aCi/m?) Perimeter 16 15 96 + 55 60 + 37 108 105 140 + 32 27 £ 37

Nearby communities 12 9 85 + 25 54 + 40 81 78 56 + 18 24 + 22

Distant communities 4 3 58 + 18 54 + 14 57 56 33 £15 17+ 13
Plutonium- Site-wide 40 8 21 £ 6.6 1.6 + 8.7 274 4 36+ 64 14 +£70 20,000
239/240 Perimeter 24 3 17 + 6.1 1.1 +7.0 189 13 52+25 0.31 + 1.7
(3 aCi/m?) Nearby communities 12 1 34+22 0.63 + 2.0 108 7 3.2 4.6 0.39 + 1.4

Distant communities 4 0 1.8 +2.0 0.62 + 1.8 57 2 32+29 0.29 + 1.7
(a)  Location groups are identified in Table 10.2.2.
(b)  Detection is defined as a value reported above the minimum detectable activity and above the total propagated analytical uncertainty.
(¢)  Maximum single sample result + total analytical uncertainty. Negative concentration values are explained in Appendix A.
(d)  Average of all samples +2 times the standard deviation.
(e) DOE-derived concentration guide (see Appendix D, Table D.2).
(f)  1pCi=0.037 Bq.
(g)  There are 1 million attocuries (aCi) in 1 picocurie (pCi).
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from 1997 through 2006, while the maximum concentra-
tions measured were lower than the maximum concentra-
tions observed from 1997 through 2006 (Table 10.2.3).
This increase in average concentrations probably resulted
from the new analytical laboratory used in 2008 rather than
any real change in atmospheric concentrations of radio-

nuclides across the Hanford Site.

Gross beta concentrations in air peaked during the fall
and winter months in 2008 (Figure 10.2.4), repeating a
pattern of natural radioactivity fluctuations (Eisenbud

1987).
site-wide locations during 2008 were slightly higher than

The annual average gross beta concentrations at

the concentration measured at the distant location. The
differences were small and not statistically significant (two-
sample means t-test, 95% confidence level). The average
gross beta concentrations reported at each distance class
for 2008 were higher than concentrations measured from
1997 through 2006 (Table 10.2.3). In 2004, gross beta
concentrations appeared to be inversely proportional to the
average wind speed over the sampling period (i.e., as wind
speed increased, concentrations decreased). This pattern

was evident again in 2008 (Figure 10.2.4).

Plutonium-238 was detected in four air samples collected
during 2008 (Table 10.2.3).

plutonium-238 concentration in 2008 was 7.5 aCi/m’

The maximum reported

(0.28 pBg/m?), which was reported at the distant monitoring

location.

The annual average plutonium-239/240 concentration
in air samples collected in 2008 at Hanford Site-wide

locations was 1.6 aCi/m® (0.059 pBg/m?®). Of the 40 site-
wide samples analyzed for plutonium-239/240, 8 had
detectable concentrations (Table 10.2.3). The maximum
reported concentration (21 aCi/m? [0.77 pBg/m’]) was
1,800 times less than the DOE-derived concentration guide

(20,000 aCi/m? [740 pBg/m?]) for plutonium-239/240.

Average isotopic uranium concentrations (uranium-234,
uranium-235, and uranium-238) in airborne particulate
matter in 2008 were lower than average concentrations
measured from 1997 through 2006 for all location groups
(Table 10.2.3).
concentration at the
(2.2 pBg/m’®).

uranium-238 concentrations were not statistically different

The 2008 annual average uranium-238
aCi/m’
The annual average site-wide and perimeter

site perimeter was 60

from the concentration measured at the distant location
(two-sample means t-test, 95% confidence level). The
maximum uranium-238 concentration measured in 2008

(96 aCi/m’ [3.6 pBg/m’]) was only 0.045% of the DOE-
derived concentration guide for uranium-238.

Seventy-six airborne particulate samples were analyzed for
strontium-90 in 2008 (Table 10.2.3). One sample collected

on the site perimeter had a detectable concentration.

All quarterly composite samples collected in 2008 were
examined with gamma spectroscopy. Naturally occurring
beryllium-7 and potassium-40 were occasionally measured
with detectable concentrations. The potential Hanford Site-
origin gamma-emitting radionuclide cobalt-60 was detected
in a single site-wide sample. No samples had detectable

concentrations of cesium-137.
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Figure 10.2.4. Gross Beta Concentrations in Airborne Particulate Samples for all Hanford Site-Wide and
Offsite Sampling Locations in 2008 and Continuous 14-day Average Wind Speeds at the Hanford
Meteorology Station (1 pCi = 0.037 Bq)
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Liquid effluents are discharged from a few facilities on the
Hanford Site. Effluent streams are sampled for gross alpha
and gross beta concentrations, as well as for concentrations

of selected radionuclides.

Contaminant data from liquid effluent sampling and analy-
ses are reported to DOE annually in an environmental
release report (HNF-EP-0527-18).

summaries of monitoring results on liquid effluents dis-

That report includes

charged to the Columbia River, which are regulated by
the National Pollutant Discharge Elimination System
(NPDES) (40 CFR 122) permit and reported to EPA, and
liquid effluent discharges to the soil, which are regulated by
WAC 173-216 and reported to the Washington State
Department of Ecology.

10.3.1 Radionuclides in
Liquid Effluent

During 2008, facilities in the 200 Areas discharged radio-
active liquid effluent to the ground at a single location,
the 616-A Crib, also known as the State-Approved Land
Disposal Site. Table 10.3.1 summarizes this effluent.

Table 10.3.1. Radionuclides in 200 Areas Liquid
Effluent Discharged to the State-Approved Land
Disposal Site on the Hanford Site, 2008

Radionuclide Half-Life Release, Ci®

Tritium

12.35yr 0.47

(a) 1Ci=3.7x10"Bq.

10.3 Liquid Effluents from
Hanford Site Facilities

Table 10.3.2 summarizes liquid effluent discharged in the
100 Areas. Generally, this effluent consisted of secondary
cooling water discharged from the 100-K Area to the
Columbia River via the NPDES-permitted 1908-K Qutfall.

Table 10.3.2. Radionuclides in Liquid Effluent
from the 100-K Area Discharged to the

Columbia River, 2008
Radionuclide Half-Life Release, Ci®
Strontium-90 29.12 yr 2.1x 104
Plutonium-239/240 24,065 yr 7.7x10°

(a) 1Ci=3.7x10"Bq.

10.3.2 Non-Radioactive
Hazardous Materials in Liquid
Effluent

Non-radioactive hazardous materials in liquid effluent are
monitored in the 100, 200, 300, and 400 Areas. The effluent
is discharged to the State-Approved Land Disposal Site and
to the Columbia River. Effluent entering the environment
at designated discharge points is sampled and analyzed
to determine compliance with the NPDES (40 CFR 122)
and state waste discharge permits (WAC 173-216) for the
Hanford Site. The release totals are immediately reported
to EPA if chemicals in liquid effluent exceed quantities
reportable under CERCLA. If chemical levels in effluent
remain stable at predicted levels, these levels may be reported
annually with EPA permission. Section 5.3.1 provides a brief
synopsis of the NPDES and state waste discharge permits.
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Samples of surface water and sediment on and near the
Hanford Site were collected and analyzed to determine the
concentrations of radiological and chemical contaminants
in the aquatic environment attributed to the Hanford Site.
Surface-water bodies monitored included the Columbia
River, onsite ponds, and offsite irrigation sources (Fig-
ure 10.4.1). Aquatic sediment monitoring was conducted
for the Columbia River and one onsite pond. Tables 10.4.1
and 10.4.2 summarize the sampling locations, types, and
frequencies, as well as sample analyses included in surface-
water and sediment monitoring during 2008. This section
describes the monitoring efforts and summarizes the results

for these aquatic environments. Detailed analytical results

are reported in PNNL-18427, APP. 1.

10.4.1 Monitoring of
Columbia River Water

The Columbia River is one of the largest rivers in the
continental United States in terms of total flow and is the
dominant surface-water body on the Hanford Site. The
original selection of the Hanford Site for plutonium pro-
duction was based partly on the abundant water supply
offered by the river. The river flows through the northern
portion of the site and forms part of the site’s eastern
boundary. The river is used as a source of drinking water
for onsite facilities and communities downstream from the
Hanford Site. Water removed from the river immediately
downstream of the site is also used for crop irrigation in
In addition, the Hanford

Reach of the Columbia River is used for a variety of recrea-

Benton and Franklin Counties.

tional activities, including hunting, fishing, boating, water

skiing, and swimming.

Originating in the Rocky Mountains of eastern British
Columbia, the Columbia River and its tributaries drain

10.4 Surface-Water and
Sediment Monitoring

an area of approximately 670,000 square kilometers
(260,000 square miles) before discharging to the Pacific
Ocean. Three dams in Canada and 11 dams in the United
States regulate the flow of the river; 4 of the dams are
downstream of the Hanford Site. Priest Rapids Dam is the
nearest upstream dam, and McNary Dam is the nearest
The Hanford Reach of the
Columbia River extends from Priest Rapids Dam down-
stream to the head of Lake Wallula, created by McNary Dam,
near the city of Richland, Washington. The Hanford Reach
is the last stretch of the Columbia River in the United States

downstream dam to the site.

upstream of Bonneville Dam (the first dam upstream from

the ocean) that remains unimpounded.

River flow through the Hanford Reach fluctuates signifi-
cantly and is controlled primarily by operations at upstream
dams. The annual average flow of the Columbia River down-
stream of Priest Rapids Dam is approximately 3,400 cubic
meters (120,000 cubic feet) per second (WA-94-1). In
2008, the Columbia River had below normal flows; the
average daily flow rate downstream of Priest Rapids Dam was
3,069 cubic meters (108,400 cubic feet) per second. The
peak monthly average flow rate occurred during June
(6,197 cubic meters [218,800 cubic feet] per second) (Fig-
ure 10.4.2). The lowest monthly average flow rate occurred
during September (1,826 cubic meters [64,480 cubic feet]
per second), based on mean daily flows. Daily average flow
rates varied from 1,130 to 7,467 cubic meters (39,900 to
263,700 cubic feet) per second during 2008. As a result of
fluctuation in discharges, the depth of the river varies signif-
icantly over time. The river stage (water-surface level)
may change along the Hanford Reach by up to 3 meters
(10 feet) within a few hours (see Section 3.3.7 in
PNL-10698). Seasonal changes of approximately the same

magnitude are also observed. River-stage fluctuations
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Figure 10.4.1. Surface-Water and Sediment Sampling Locations On and Around the Hanford Site, 2008




Surface-Water and Sediment Monitoring

Table 10.4.1. Surface-Water Surveillance On and Near the Hanford Site, 2008 I
Location Sample Type Frequency Analyses
Columbia River - Radiological
Priest Rapids Dam and Richland Cumulative M Comp® Alpha, beta, low *H,® *Sr, *Tc, U
Particulate (filter) M Cont@ Gamma energy analysis
Q Cont® Pu®
Soluble (resin) M Cont Gamma energy analysis
Q Cont Pu
Vernita Bridge and Richland Grab (transects) Quarterly Low °H, ®°Sr, U
100-N and 300 Areas
and Hanford town site Grab (transects) Annually Low °H, *°Sr, U
Columbia River - Chemical
Vernita Bridge and Richland‘® Grab 3/year Temperature, dissolved oxygen, turbidity, pH,
alkalinity, anions, suspended solids, dissolved solids,
specific conductance, hardness (as CaCO,), Ca, P,
Cr, Mg, N, Fe, NH,, NO, + NO,
Grab (transects) Quarterly Anions
Grab (transects) Annually Metals (filtered and unfiltered), volatile organic
compounds
100-N and 300 Areas
and Hanford town site Grab (transects) Annually Metals (filtered and unfiltered), anions
Onsite Ponds
West Lake®™ Grab Quarterly Alpha, beta, *H, *°Sr, “Tc, U, gamma energy analysis
Fast Flux Test Facility Pond Grab Quarterly Alpha, beta, °H, gamma energy analysis
Offsite Irrigation Water
Riverview irrigation canal Grab 3/year Alpha, beta, *H, *°Sr, U, gamma energy analysis
Horn Rapids Grab 3/year Alpha, beta, *H, *°Sr, U, gamma energy analysis
(a) M Comp indicates river water was collected hourly and composited monthly for analysis.
(b) Low ’H = Low-level tritium analysis (10-pCi/L detection limit), which includes an electrolytic preconcentration.
(¢) U = Isotopic uranium-234, uranium-235, and uranium-238.
(d) M Cont = River water was sampled for 2 weeks by continuous flow through a filter and resin column, and multiple samples were com-
posited monthly for analysis.
(e) Q Cont = River water was sampled for 2 weeks by continuous flow through a filter and resin column, and multiple samples were com-
posited quarterly for analysis.
(f)  Pu = Isotopic plutonium-238 and plutonium-239/240.
(g) Numerous water-quality analyses are performed by the U.S. Geological Survey under contract with Pacific Northwest National
Laboratory.
(h) Because of high concentrations of suspended sediment, West Lake water is analyzed for tritium; all other analytes are for sediment
samples.
Comp = Composite.
Cont = Continuous.
M = Monthly.
Q = Quarterly.

measured at the 300 Area are approximately one-half the
magnitude of those measured near the 100 Areas because
of the effect of the pool behind McNary Dam (PNL-8580)
and the relative distance of each area from Priest Rapids
Dam. The width of the river varies from approximately 300
to 1,000 meters (980 to 3,300 feet) as it passes through the
Hanford Site.

Pollutants from multiple sources are present in the Colum-
bia River as it passes through the Hanford Reach. These

e

sources include upstream industry, atmospheric fallout that
collects in the river’s drainage basin, runoff from agricul-
tural operations, and discharge from the aquifers on either
side of the river. Hanford Site pollutants, both radiological
and chemical, enter the Columbia River along the Hanford
Reach. Effluent from each direct discharge point is moni-
tored routinely and reported by the responsible operating
contractor (Section 10.3). Direct discharges are identified
and regulated for non-radiological constituents under

the NPDES in compliance with the Clean Water Act of
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Table 10.4.2. Columbia River Sediment Surveillance, 2008 I

Location®

Columbia River

Priest Rapids Dam:
Two locations near the dam

White Bluffs Slough
100-F Slough
Hanford Slough
Richland

McNary Dam:
Two locations near the dam

(a) See Figure 10.4.1.

(b) U = Isotopic uranium-234, uranium-235, and uranium-238 analyzed by alpha spectrometry (alpha energy analysis).

Frequency

Annually

Annually
Annually
Annually
Annually

Annually

(¢) Pu = Isotopic plutonium-238 and plutonium-239/240.

River-sediment analyses included gamma energy
analysis, °Sr, U,® Pu,© metals, and total organic
carbon

Analyses
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Figure 10.4.2. Monthly Average, Maximum, and Minimum
Columbia River Flow Rates at Priest Rapids Dam,
Washington, 2008 (multiply m?/sec by 35.31

to obtain f?/sec)

1977 (Section 5.3.1). In addition to permitted
direct discharges of liquid effluent from Hanford
Site facilities, contaminants in groundwater from
past operational releases to the ground discharge
into the river (see Section 10.5 of this report;
DOE/RL-92-12, Rev. 1; PNL-5289; PNL-7500;
WHC-SD-EN-TI-006). In general, groundwater
discharges are considered to be the dominant path-
way for Hanford Site contaminants to enter the

Columbia River.

Washington State has classified the general water-
use and water-quality criteria for the Columbia River
downstream from Grand Coulee Dam with an aquatic-
life designation of “salmonid spawning, rearing,
and migration,” which provides for the protection
of spawning, rearing, and migration of salmon and
trout as well as other associated aquatic life. The
recreational uses designation for the Columbia River
downstream from Grand Coulee Dam is “primary
contact,” which provides for activities that may

involve complete submersion by the participant. The

entire Columbia River is designated as suitable for all water

supply and miscellaneous uses by Washington State.
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10.4.1.1 Collection of Columbia
River Water Samples and Analytes of
Interest

During 2008, Columbia River water samples were collected
from fixed-location monitoring stations at Priest Rapids
Dam and the city of Richland and analyzed for radionu-
clides. Cross-river transects and near-shore locations near
Vernita Bridge, 100-N Area, Hanford town site, 300 Area,
and Richland were analyzed for both radionuclides and
chemicals (Figure 10.4.1). Samples were collected upstream
from Hanford Site facilities at Priest Rapids Dam and
Vernita Bridge to provide data from locations unaffected
by site operations. Samples were collected from all other
locations, including a municipal drinking water supply and
points of withdrawal for irrigation water downstream of
the Hanford Site, to identify any increase in contaminant
concentrations attributable to the site. The sampling of

irrigation water systems is discussed in Section 10.4.4.

The fixed-location monitoring stations at Priest Rapids Dam
and the city of Richland consist of an automated sampler
and a continuous flow system. The automated sampler was
used to obtain hourly unfiltered samples of Columbia River
water (cumulative samples), which were composited for a
period of 7 days. These weekly samples were combined into
monthly and quarterly composite samples for radiological
analyses (Table 10.4.1). The continuous flow system was
used to collect particulate and soluble constituents in
Columbia River water by passing water through a filter and
then through a resin column. Filter and resin samples were
exchanged approximately every 14 days and were combined
into quarterly composite samples for radiological analyses.
The river sampling locations and the methods used for
sample collection are discussed in DOE/RL-91-50, Rev. 4.

Radionuclides of interest were selected for analysis based on

the following criteria:

e Their presence in effluent discharged from Hanford Site
facilities or in near-river groundwater underlying the
site

e Their importance in determining water quality, verifying
facility effluent controls and monitoring systems, and
determining compliance with applicable water-quality
standards.

Constituents of interest in Columbia River water sam-
ples collected at Priest Rapids Dam and the city of
Richland included gamma-emitting radionuclides, tritium,
strontium-90, technetium-99, uranium-234, uranium-235,
and plutonium-239/240.

River water samples to be analyzed for iodine-129 were not

plutonium-238, uranium-238,
collected in 2008 because the instrument used for this assay
was not operational, and an alternative for this ultra-trace
measurement capability was not available. Gross alpha and
gross beta measurements were made as indicators of the
general radiological quality of the river and provided a timely
indication of change. (Gamma-energy analysis provides
the capability to detect numerous specific radionuclides
(Appendix F). Analytical detection levels (defined as the
laboratory-reported minimum detectable concentration)
for all radionuclides were less than or equal to 10% of their
respective Washington State water-quality criteria levels
(Appendix D, Tables D.3 and D.4). Unless otherwise noted
in this section, the statistical tests for differences are paired
sample comparisons and two-tailed t-tests, with alpha at a

5% significance level.

Transect sampling (i.e., multiple samples collected along a
line across the Columbia River) was initiated as a result of
findings of a special study conducted during 1987 and 1988
(PNL-8531).

flow conditions, contaminants entering the river from the

That study concluded that, under certain

Hanford Site are not completely mixed when sampled at
routine monitoring stations located downriver. Incomplete
mixing results in a slightly conservative (high) bias in the
data generated using the routine, single-point, sampling
system at the city of Richland drinking water intake. During
1999, the transect sampling strategy was modified; some of
the mid-river sampling points were shifted to near-shore
locations in the vicinity of the transect. For example, at the
100-N Area, instead of 10 evenly spaced cross-river transect
samples, only 6 cross-river samples were collected, and
the other 4 samples were obtained at near-shore locations
This
sampling pattern was used during 2008 and allowed the

(typically less than 5 meters [16 feet] from shore).

cross-river concentration profile to be determined and also
provided information over a larger portion of the Hanford
Site shoreline where the highest contaminant concentra-
tions would be expected. Vernita Bridge and city of Rich-
land transects and near-shore locations were sampled

quarterly during 2008. Annual transect and near-shore
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sampling were conducted at the 100-N Area, the Hanford
town site, and 300 Area locations in late summer when
river flows were low, which provides the highest probability

of detecting Hanford Site contaminants carried by ground-

water to the Columbia River (PNL-8531).

Columbia River transect water samples collected during
2008 were analyzed for both radiological and chemical
contaminants (Table 10.4.1). Specific metals and anions
were selected for analysis following reviews of existing
surface-water and groundwater data, various remedial

investigation/feasibility study work plans, and preliminary
Hanford Site risk assessments (DOE/RL-92-67, Draft B;
PNL-8073; PNL-8654; PNL-10400; PNL-10535). Grab
samples of water collected along transects were radiolog-
ically and chemically analyzed. Metals analyses included
both unfiltered and filtered samples.

In addition to water monitoring conducted by Pacific
Northwest National Laboratory for potential Hanford Site
contaminants, basic water-quality parameters (e.g., pH,
dissolved oxygen, turbidity) and some chemical constituents
were monitored by the U.S. Geological Survey under
contract to Pacific Northwest National Laboratory. Sam-
ples were collected by the U.S. Geological Survey two times
per year along Columbia River transects at Vernita Bridge
and the city of Richland (Appendix C, Table C.2). Samples
were analyzed at the U.S. Geological Survey laboratory in
Lakewood, Colorado.

10.4.1.2 Radiological Results for
Columbia River Water Sample
Analyses

Fixed Location Samples. Radiological analyses results
of Columbia River water samples collected at Priest Rapids
Dam and the city of Richland during 2008 are reported
in PNNL-18427, APP. 1, and summarized in Appendix C
(Tables C.3 and C.4). Appendix C tables list the maximum
and average concentrations of selected radionuclides
detected in Columbia River water in 2008 and for the
previous 5 years. All individual radiological contaminant
concentrations measured in Columbia River water during
2008 were less than 1/25 of the DOE-derived concentration
guides (DOE Order 5400.5; Appendix D, Table D.2).

The DOE-derived concentration guides are based on a

100-millirem (1-milliseivert) per year standard; dividing
by 25 allows for more direct comparison to the 4-millirem
(0.04-milliseivert) per year drinking water standard and
Washington State ambient surface-water quality criteria
(40 CFR 141 and WAC 173-201A; Appendix D, Tables D.4
and D.5). Significant results are discussed in the following

paragraphs, and comparisons to previous years are provided.

Radionuclide concentrations monitored in Columbia River
water were low throughout 2008. Tritium, uranium-234,
uranium-238, and naturally occurring beryllium-7 and
potassium-40 were measured consistently in river water at
levels greater than their reported minimum detectable con-
centrations. Strontium-90, uranium-235, and plutonium-
239/240 were occasionally detected, but all values were near
the minimum detectable concentrations. Concentrations
of all other radionuclides were typically less than the mini-
mum detectable concentrations. Tritium, strontium-90, and
plutonium-239/240 exist in worldwide fallout from historical
nuclear weapons testing as well as in effluent from Hanford
Site facilities. Tritium and uranium occur naturally in the
environment in addition to being present in Hanford Site

effluent.

The 2008 average gross alpha and gross beta concentrations
measured upstream and downstream of the Hanford Site
were similar to those observed during recent years (Fig-
ures 10.4.3 and 10.4.4). Statistical comparisons for gross
alpha and gross beta concentrations at Priest Rapids Dam
and the city of Richland were not performed because most
of the concentrations were less than the 1- and 3-pCi/L
(0.037- and 0.11-Bq/L) minimum detectable concentrations,
respectively.  The average gross alpha and gross beta
concentrations in Columbia River water at the city of
Richland during 2008 were less than the Washington State
ambient surface-water quality criteria of 15 and 50 pCi/L
(0.56 and 1.9 Bg/L), respectively.

The 2008 annual average tritium concentrations measured
upstream and downstream of the Hanford Site were similar
to concentrations measured in recent years. Statistical
analyses indicated that monthly tritium concentrations in
river water samples at the city of Richland were higher than
concentrations in samples from Priest Rapids Dam (Fig-

ure 10.4.5).
tions in Columbia River water collected at the city of

However, 2008 average tritium concentra-

10.34



Surface-Water and Sediment Monitoring

140

r AWQS = 20,000 pCi/L
ARichland

120 M Priest Rapids
100 A
80 -

60 4

Tritium (pCi/L)

40

20»% pio

-20

2003 2004 2005 2006 2007 2008

Figure 10.4.5. Annual Average Tritium Concen-
trations (£2 standard deviations) in Columbia

25
AWQS = 15 pCi/L ARichland
2] M Priest Rapids
1.5
g‘ |
g 0.5 1 A . . A
o
01— T i 1 I
-0.5 1
-1
2003 2004 2005 2006 2007 2008
Figure 10.4.3. Annual Average Gross Alpha
Concentrations (+2 standard deviations) in
L Columbia River Water Upstream and Down-
stream of the Hanford Site, 2003 Through
2008 (AWQS = ambient-water quality standard)
6.5

AWQS = 50 pCi/L A Richland
5.5 M Priest Rapids
2.5

Sl T

L R

4.5

3.5+

Gross Beta (pCi/L)

-2.5

2003 2004 2005 2006 2007 2008
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Richland were only 0.18% of the Washington State
ambient surface-water quality criterion of 20,000 pCi/L
(740 Bg/L).

river is groundwater seepage. Although representative of

The onsite source of tritium entering the

river water used by the city of Richland for drinking water
(first municipal water source downstream from the Hanford
Site), tritium concentrations measured at Richland tend to

overestimate the average tritium concentrations across the

—_— River Water Upstream and Downstream of
the Hanford Site, 2003 Through 2008
(AWQS = ambient-water quality standard)

river at this location (PNL-8531). This bias is attributable
to a groundwater plume (originating from the 200-East Area
entering the river along the portion of shoreline extending
from the Hanford town site downstream to downstream
of the 300 Area), which is relatively close to the city of
Richland water intake. This plume is not completely
mixed within the Columbia River at the city of Richland.
Sampling along cross-river transects at the city of Richland
during 2008 confirmed the existence of a concentration
gradient in the river under certain flow conditions and is
discussed subsequently in this section. The extent to which
samples taken at the city of Richland drinking water intake
overestimate the average tritium concentrations in the
Columbia River at this location is variable and appears to
be related to the flow rate of the river just before and during

sample collection.

Average strontium-90 levels measured in Columbia River
water collected upstream and downstream of the Hanford
Site during 2008 were similar to those reported previ-
ously (Figure 10.4.6).
strontium-90 enter the Columbia River throughout the

Groundwater plumes containing

100 Areas. Some of the highest strontium-90 levels that
have been found in onsite groundwater are the result of past
discharges to the 100-N Area liquid waste disposal facilities.
Strontium-90 concentrations at Priest Rapids Dam were

not statistically compared with the city of Richland
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because most of the concentrations were less than the
minimum detectable concentration. Average strontium-90
concentrations in Columbia River water at the city
of Richland were less than 0.44% of the Washington
State ambient surface-water quality criterion (8 pCi/L
[0.30 B/L]).

Annual average total uranium concentrations (i.e., the sum
of uranium-234, uranium-235, and uranium-238) observed
in water samples collected upstream and downstream of the
Hanford Site during 2008 were similar to those observed
during recent years (Figure 10.4.7). Monthly total uranium
concentrations measured at the city of Richland during
2008 were not significantly higher than those measured at
Priest Rapids Dam. Uranium is present in the groundwater
beneath the 300 Area as a result of past Hanford Site
operations. Uranium has been detected at elevated levels
in shoreline springs at the 300 Area in the past (Sec-
tion 10.5; PNNL-13692; PNNL-16805).

non-Hanford Site sources, such as fertilizer use, is also

Uranium from

known to enter the Columbia River across from the Han-
ford Site via irrigation return water and groundwater
seepage associated with extensive irrigation north and east
of the river (PNL-7500). Most phosphate fertilizers contain
trace amounts of naturally occurring uranium. There is no
Washington State ambient surface-water quality criterion

directly applicable to uranium. However, total uranium

stream of the Hanford Site, 2003 Through
2008 (DWS = drinking water standard)

levels in the river during 2008 were well below the EPA
drinking water standard of 30 pg/L (approximately 20 pCi/L
[0.74 Bq/L], Appendix D, Table D.4).

Columbia River water samples were not collected for
iodine-129 analysis in 2008 because the unique instrument
for this assay was not operational, and an alternative for this
ultra-trace measurement capability was not available. The
onsite source of iodine-129 to the Columbia River is the
discharge of contaminated groundwater along the portion
of shoreline downstream of the Hanford town site (Sec-
tion 10.5.2).
200 Areas from past waste disposal practices. In previous

The iodine-129 plume originated in the

years, quarterly iodine-129 concentrations in Columbia
River water at the city of Richland were significantly
higher than those at Priest Rapids Dam, indicating a Han-
ford Site source of iodine-129. Past results have shown that
iodine-129 values at Priest Rapids Dam are largely unaffected
by river stages; however, the concentrations measured for
river water at the city of Richland are inversely propor-
tional to the river stage (i.e., during lower flow, the concen-
trations of iodine-129 are higher and vice versa). The
influence of river stage on concentrations of iodine-129
at the city of Richland is reflected in the larger standard
deviation, compared to the samples from Priest Rapids Dam,
for the annual averages for 2003 through 2005 shown in
Figure 10.4.8.
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Plutonium-239/240 concentrations for river water samples
at the city of Richland were extremely low during 2008. All
plutonium concentrations for filtered fractions were reported
as undetected by the analytical laboratory. Plutonium

concentrations for material collected on the resins

(dissolved) were above the detection limits in one of four
samples at the city of Richland (0.000055 + 0.000044 pCi/L
[2.0 + 1.6 uBqg/L]). Plutonium was reported as undetected
for all filter and resin samples from Priest Rapids Dam. All
concentrations and detection limits were well below the
DOE-derived concentration guide of 30 pCi/L (1.1 Bg/L)
(Appendix D, Table D.2). No Washington State ambient
surface-water quality criterion exists for plutonium-239/240.
Plutonium concentrations at Priest Rapids Dam were not
statistically compared with the city of Richland because most
of the concentrations were less than the reported minimum

detectable concentrations.

Columbia River Transect and Near-Shore Samples.
Radiological results from samples collected along Columbia
River transects and at near-shore locations near Vernita
Bridge, 100-N Area, Hanford town site, 300 Area, and the
city of Richland during 2008 are presented in Appendix C
(Tables C.5 and C.6) and PNNL-18427, APP. 1. Sampling
locations were documented using a global positioning

system receiver.  Radionuclides consistently measured

at concentrations greater than the minimum detectable
activity included tritium, uranium-234, and uranium-238.
Strontium-90 and uranium-235 were occasionally detected,
but all values were near the minimum detectable concen-
trations. All measured concentrations of these radionuclides
were less than the applicable Washington State ambient

surface-water quality criteria.

Tritium concentrations measured along Columbia River
transects at Vernita Bridge, the 100-N Area, Hanford town
site, 300 Area, and the city of Richland pump house during
September 2008 are depicted in Figure 10.4.9. The transect
at Vernita Bridge is the most upstream location. Sta-
tions 1 and 10 are located along the Benton County and
Grant-Franklin Counties shorelines, respectively.  The
100-N Area, Hanford town site, 300 Area, and city of
Richland transects have higher tritium concentrations near
the Hanford Site (Benton County) shore relative to the
opposite shore. The presence of a tritium concentration
gradient in the Columbia River at the city of Richland
supports previous studies showing that contaminants
in the 200 Areas groundwater plume entering the river
at, and upstream of, the 300 Area are not completely
mixed in the river at the city of Richland (HW-73672;
PNL-8531).
periods of relatively low river flow. Since transect sampling

The gradient is most pronounced during

began in 1987 (PNL-8531), the average tritium concentra-
tion measured along the city of Richland transect has been
less than that measured in monthly composited samples
from the fixed-location monitoring station in the city of
Richland, illustrating the conservative bias (i.e., over-
estimate) of the fixed-location monitoring station. For
samples collected in 2008, the highest tritium concentration
measured in cross-river transect water was 560 + 200 pCi/L
(21 + 7.4 Bq/L) at the Hanford town site (Appendix C,
Table C.5). The highest tritium concentration measured
in near-shore water samples was 2,900 + 610 pCi/L (110 +
23 Bg/L) from a sample collected at the Hanford town site
(Appendix C, Table C.6).

During 2008, strontium-90 concentrations in Hanford
Reach river water for both transect and near-shore samples
were similar to background concentrations for all locations
except the 100-N Area, where slightly elevated strontium-90
concentrations were measured in some samples obtained

at near-shore locations. The maximum strontium-90
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concentration for 2008 was 0.20 + 0.054 pCi/L (0.0074 =+
0.0020 Bq/L) for a near-shore water sample collected at
the 100-N Area. The average strontium-90 concentration
found during transect sampling at the city of Richland was

similar to those measured in monthly composite samples at

Richland.

Total uranium concentrations in Hanford Reach water
during 2008 were elevated along both the Benton and
Grant-Franklin County shorelines for the transect and
near-shore samples. For September 2008, the highest total
uranium concentration was measured for the samples from
the Benton County and Franklin County shore of the
300 Area transect, both with values of 1.1 + 0.22 pCi/L
[0.041 + 0.0081 Bq/L] (Appendix C, Table C.6; PNNL-
18427, APP. 1).

below the drinking water standard.

However, this concentration was well
Elevated uranium
concentrations on the Franklin County side of the river
likely resulted from groundwater seepage and water from

irrigation return canals that had elevated uranium levels
from the use of phosphate fertilizers, which contain some

uranium (PNL-7500).

10.4.1.3 Chemical and Physical Water
Quality Results for Columbia River
Water Samples

Pacific Northwest National Laboratory and the U.S. Geo-
logical Survey (under contract to Pacific Northwest
National Laboratory) compiled chemical and physical
water-quality data for the Columbia River during 2008.
A number of the parameters measured have no regulatory
limits; however, they are useful as indicators of water quality
and contaminants of Hanford Site origin. Potential sources
of pollutants not associated with the Hanford Site include
irrigation return water; groundwater seepage associated
with extensive irrigation north and east of the Columbia
River (PNL-7500); and industrial, agricultural, and mining

effluent introduced upstream from the Hanford Site.
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Pacific Northwest National Laboratory Samples.
Results of chemical analyses conducted by Pacific Northwest
National Laboratory on water collected at Columbia River
transect and near-shore locations at Vernita Bridge, the
100-N Area, Hanford town site, 300 Area, and the city
of Richland are provided in PNNL-18427, APP. 1. The
concentrations of metals and anions observed in river water
during 2008 were similar to those observed in the past and
remain below regulatory limits. Metals and anions were
detected in Columbia River transect samples both upstream
and downstream of the Hanford Site. Arsenic, antimony,
cadmium, chromium, copper, lead, nickel, selenium, thal-
lium, and zinc were detected in the majority of samples, with
similar levels at most locations. Beryllium and silver were
below the detection limits for most samples. Washington
State ambient surface-water quality criteria for cadmium,
copper, lead, nickel, silver, and zinc are total-hardness
dependent (WAC 173-201A; Appendix D, Table D.5).
Increased water hardness (i.e., primarily higher concentra-
tions of calcium and magnesium ions) can reduce the toxicity
of some metals by limiting their absorption into aquatic
organisms. Criteria for Columbia River water were calcu-
lated using a total hardness of 47 mg/L as calcium carbonate,
the lowest value based on U.S. Geological Survey moni-
toring of Columbia River water near Vernita Bridge and
the city of Richland in recent years. The total hardness
reported by the U.S. Geological Survey at those locations
from 1992 through 2008 ranged from 47 to 77 mg/L as
calcium carbonate. All metal and anion concentrations in
river water were less than the Washington State ambient
surface-water quality criteria for the protection of aquatic
life (Appendix C, Table C.7 and Appendix D, Table D.5).
Arsenic concentrations exceeded the EPA standard for the
protection of human health for the consumption of water
and organisms. However, this EPA value is approximately
10,500 times lower than the Washington State chronic
toxicity value (Appendix D, Table D.5), and similar
concentrations were found at Vernita Bridge and the city of

Richland.

For samples collected on the cross-river transects, concen-
trations of nitrate, chloride, and sulfate were slightly ele-
vated along both shorelines at the 100-N Area. Samples
collected and analyzed for anions at the Hanford town site
were similar and did not reveal any near-shore gradients.

Chloride, nitrate, and sulfate concentrations were elevated,

compared to mid-river samples, along both the Benton
and Franklin County shorelines at the city of Richland
and the 300 Area.

concentrations are for the Franklin County shoreline. The

In many cases, the highest anion

elevated results along the Franklin County shore likely
resulted from groundwater seepage associated with exten-
sive irrigation (the water for which is withdrawn from the
Columbia River upstream of the Hanford Site) north and
east of the Columbia River. Nitrate contamination of
some Franklin County groundwater has been documented
by the U.S. Geological Survey (1995) and is associated with
high fertilizer and water usage in agricultural areas. Numer-
ous wells in western Franklin County exceed