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< Battelle Memorial Institute, the research and develop-
ment contractor, operates Pacific Northwest National
Laboratory for DOE, conducting research and devel-
opment in environmental restoration and waste man-
agement, environmental science, molecular science,
energy. health and safety. and national security.

» Bechtel Hanford, Inc. is the Hanford environmental
restoration contractor, with responsibility for remedial
action at past-practice waste sites, closure of Resource
Conserv n and Recovery Act land-based treatment.
storage, and disposal units. and decontamination and
decommissioning of facilities. The Bechtel Team
includes three preselected subcontractors: CH2M
Hill, IT Corporation, and ThermoAnalytical. Inc.

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

Major Operations and Activities

Waste Management

Current waste management activities at the Site include
the management of high- and low-activity defense wastes
in the 200-East and 200-West Areas (Figure 1.0.3) and
the storage of irradiated fuel in the 100-K Area. Key
facilities include the waste storage tanks, Low-Level
Burial Grounds, 100-K Fuel Storage Basins. Plutonium-
Uranium Extraction Plant, Plutonium Finishing Plant,

B Plant/Waste Encapsulation Storage Facility, T Plant.
616 Non-Radioactive Hazardous Waste Storage Facility,
the Central Waste Complex. the Transuranic Storage and
Assay Facility, the Waste Receiving and Processing
Facility. and 242-A Evaporator.

Waste management activities involving single-shell and
double-shell tanks currently include ensuring sate storage
of wastes through surveillance and monitoring of the
tanks. upgrading monitoring instrumentation, and imposing
strict work controls during ~ asive operations. Earlier,
concerns had been raised about the potential for rapid
exothermic reactions from ferrocyanide and/or organic
tuels or hydrogen gas accumulation in the waste tanks.
One safety issue stems from the fact that under conditions
of sufficient chemical concentration, low moisture, and
high temperature, ferrocyanide and/or organic materials,
combined with nitrates also present in the tanks, could
result in runaway chemical reactions that would release

Intradiinting

radioactive debris to the environment. The other issue is
that in up to 25 tanks flammable hydrogen gases are
generated in the waste and may be trapped and episodically
released. DOE and external oversight groups have
concluded that there is no imminent danger to the public
from either situation. The Tank Waste Remediation
System Division has the responsibility to identify any
hazards associated with the waste tanks and to implement
the necessary actions to resolve or mitigate those hazards.

The 40-year-old 100-K East and 100-K West Fuel Storage
Basins are currently being used to store N Reactor
irradiated fuel. In 1995, the strategy for transitioning
irradiated fuel from wet storage in the K Basins to dry
interim storage in the 200-East Area was further developed.
This strategy supports completion of fuel removal from
the K Basins three years ahead of the target date of
December 2002 stipulated in the Tri-Party Agreement.

The Plutonium-Uranium Extraction Plant, located in the
200-East Area, formerly processed irradiated reactor fuel
to extract plutonium and uranium. Plant operation was
stopped in December 1988. From December 1989 through
March 1990 the facility completed a stabilization run to
process the fuel remaining in the plant. After the stabili-
zation run, the Plutonium-Uranium Extraction Plant began
a transition to a ““standby condition.” In December 1992,
DOE directed the facility to be deactivated and transitioned
to “surveillance and maintenance™ until final disposition.
The nitric acid and process solutions have been recovered
and the last of the organic component is being flushed
trom the facility.

The Plutonium Finishing Plant. located in the 200-West
Area, operated from 1951 until 1989 to produce plutonium
metal and oxide for defense use and to recover plutonium
from scrap materials. In 1993, the planned startup of a
major process line, the Plutonium Reclamation Facility,
was suspended pending completion of an environmental
impact statement. A series of interim actions have been
initiated to enhance safety features to reduce risks in the
facility while the environmental impact statement is
prepared. Sludge stabilization processing and 10-L con-
tainer downloading and development testing were
completed in 1995. Current plans are to complete stabili-
zation and cleanout of the Plutonium Finishing Plant in
accordance with a record of decision for the pending
environmental impact statement expected in June 1996.

There are no production activities currently taking place
at B Plant/Waste Encapsulation Storage Facility. The
current mission is to provide for the safe deactivation of


































2.2 Compliance Status

D. G. Black

This section summarizes the activities conducted to ensure
that the Hanford Site is in compliance with federal
environmental protection statutes and related Washington
State and local environmental protection regulations. It
also discusses the status of Hanford’s compliance with
these requirements. Environmental permits required
under the environmental protection regulations are
discussed under the applicable statute.

Hani.rd Federal Facility
Agreement and Consent Order

Originally signed in May 1989, the Tri-Party Agreement
1s an agreement among EPA. the Washington State Depart-
ment of Ecology, and DOE to achieve environmental
compliance for the Hanford Site with the Comprehensive
Environmental Response, Compensation, and Liability
Act remedial action provisions and with the Resource
Conservation and Recovery Act treatment, storage. and
disposal unit regulations and corrective action provisions.
At the end of 1995, a total of 460 enforceable milestones
and 215 unenforceable target dates (including those from
1989 through 1995) had been completed on or ahead of
schedule. The following are some of the more significant
accomplishments for 1995, with the associated Tri-Party
Agreement milestone numbers:

* Initiated sheet pile wall construction to abate under-
ground water tflow to the Columbia River at the
100-N Area (M-16-12B-T3)

e Completed 1100 Area remediation field activities
(M-16-05A-T2)

* Completed implementation of radiation skyshine
abatement program at the 100-N Area (M-16-12A)

e Completed construction/installation and initiated
operations of N-Springs pump-and-treat facility in
the 100-N Area (M-16-12D)

Completed radiation dose reduction activities at the
Columbia River shoreline by decontaminating of the
1304-N emergency dump tank in the 100-N Arca
(M-16-12F)

Completed 1100 Area site revegetation
(M-16-05A-T3)

Began remediation activities on three liquid waste
disposal sites located near 100 Area B and C Reactor
Areas

Completed the removal of the 107-K retention basins
at the 100-K Area

Began construction of the Environmental Restora-
tion Disposal Facility outside of the 200 Area

Removed approximately 68,000 kg (150,000 Ib) of
carbon tetrachloride from the soil using a soil vapor
extraction system in the 200-West Area

Treated over 64 million L (17 million gal) of ground
water in the 100 and 200 Areas

Completed emergency pumping (interim stabilization)
of single-shell tank 241-T-111 (M-41-16A-T1)

Prepared an improved single-shell tank emergency
pumping capability for each non-interim stabilized
tank (M-41-02)

Commenced operation of a vapor treatment system
in single-shell tank 241-C-103 (M-40-07)

Started interim stabilization of single-shell tanks
241-BX-106, 241-BY-103, and 241-BY-106
(M-41-12)

Upgraded temperature monitoring capabilities in
ferrocyanide-containing tanks (M-40-12)

Completed safety alternative test in high-heat
tank 241-C-106 (M-40-05)
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Progress was also made in 1995 on the final closeout of
four contaminated areas that were previously addressed
as expedited response actions. The four areas were the
Riverland Rail Yard, the North Slope (also known as the
Wahluke Slope), the Sodium Dichromate Barrel Landfill,
and the White Bluffs Pickling Acid Cribs. Investigation
and cleanup activities were conducted at these areas from
1990 through 1994, A proposed plan describing these
i rations and activities, with a determination that no
f action would be required, was issued for public
review and comment in June 1995. A final record of
decision was signed by DOE, EPA. and the Washington
State Department of Ecology in February 1996.

During 1995 the 190-D complex, consisting of six
buildings and a high tower, was demolished using a
cor nation of conventional demolition techniques and
explosives. The demolition of the 183-C building was
started. and pre-demolition activities on the 190-C building
were i ated. Final demolition of the 183-H Solar Basins
in the 100-H Area was initiated. Scabbling of the basin
walls was completed and demolition of the concrete basin
walls was initiated. The riverlines at the 105-B and
105-D reactor buildings were characterized using robotics
to determine levels of both radiological and hazardous
materials. Preliminary engineering was initiated for the
105-C Reactor Safe Storage Project.

100-N Area

The 100-N Area projects have been established to co-
ordinate the cleanup actions within the 100-N Area. The
project includes deactivating and decommissioning the N
Reactor and supporting facilities and remediating the
100-N Area.

Deacti  10n of N Reactor facilities began in May 1995,
when the appropriate National Environmental Policy Act
determination of a finding of no significant impact was
issued. Radioactive materials were removed from the

N Reactor fuel storage basin including 65 m* (85 yd*) of
waste and 662 fuel canisters. Design, procurement, and
installation of a water filtration system in the fuel storage
basin was completed, resulting in improved water clarity.

The removal of the nearly 44,000 radioactive tuel spacers
from the 100-N Area underground storage silos was
completed in August 1995, one month ahead of schedule.
Thorough planning and innovative designs of the spacer
shipping containers. transport shipping frames, and a
lifting beam resulted in a cost-effective operation that
also reduced worker exposure during handling of spacer
shipping containers.

(Cnmnlianga Qtatiie

Deactivation of 32 facilities took place ahead of schedule
and under budget. With deactivation work completed at
these buildings, surveillance and maintenance costs are
greatly reduced.

The September 1994 action memorandum for the
100-N Area N Springs required the implementation of a
pump-and-treat system combined with a removable steel
barrier wall. The construction of the 100-N Pump and
Treat tacility to remove strontium-90 contaminated
ground water was completed in July 1995. Pump and
treat operations began in September 1995.

In March 1995, the Washington State Department of
Ecology and EPA agreed that a sheet pile construction
test conducted in December 1994 showed that the in-
stallation of the jointed sheet pile wall could not be
achieved in the manner specified. The Washington State
Department of Ecology and EPA directed the DOE
Richland Operations Office to proceed with the installation
of the Expedited Response Action pump-and-treat system
and to 1) continue assessing accurately the flux of
strontium to the river, 2) turther characterize geologic
and hydrologic conditions, and 3) assess design and
installation alternatives related to modified barriers and
expected performance.

Carbon Tetrachloride Vapor Extraction

Vapor extraction from the contaminated vadose zone
beneath the 200-West Area (specifically, the
200-ZP-2 Operable Unit) began in February 1992 and
continued through 1995. This Expedited Response Action
uses three vapor extraction systems to draw soil vapor
laden with carbon tetrachloride from the unsaturated soil
column. The carbon tetrachloride is collected above
ground into granulated activated-charcoal. which is then
shipped offsite for treatment. As of February 1996,
about 68,225 kg (150,410 Ib) of carbon tetrachloride has
been removed from the soil. The systems are anticipated
to operate for several more years. However, decreasing
carbon tetrachloride concentrations may drive the response
action to closure it agreements can be reached between
DOE and the regulators.

Horn Rapids Landfill, Horseshoe and
Nike Site Landfills

In the fall of 1995, DOE and the Hanford Natural Resource
Trustees worked cooperatively in planning and conducting
the restoration action necessary for these remediated

sites. The Horn Rapids Landfill was replanted for the

23







190 L/min (50 gal/min). An engineering evaluation cost
analysis has been prepared and a proposed plan leading
to an interim record ot deciston has been through public
review. An interim record of decision is expected in 1996.
During 1995, a total of 36.7 million L (9.7 million gal) of
ground water were treated.

20( :ast Area Ground-Water Plumes

The radiological contaminants in two 200-East Area
groun:  ater plumes include cesium-137, cobalt-60,
plutonium, strontium-90. and technetium-99. They are
the result of historical reprocessing operations in the
200-East Area at the B Plant. Two pump-and-treat test
systems addressing these plumes through treatability
testing were  ontinued in May 1995, Further decisions
on remediation of these plumes have been deferred until
after the data are evaluated. In 1995, approximately
5 million L (1.3 million gal) of water were treated.
A Resource Conservation and Recovery Act Facility
Investigation/Corrective Measures Study addressing
contaminants (tritium. iodine-129. and nitrate) associated
with the Plutonium-Uranium Extraction Plant is being
prepared.

Chromium Ground-Water Plume

Chromium-contaminated ground water that resulted from
historical reactor operations underlies portions of the
100-D and 100-H Areas near the Columbia River.
Chromium concentrations are at levels of potential concern
to the Columbia River ecosystem. This concern has
prompted an interim remedial measure to address the
movement of chromium into the river. In 1994, a ground-
water extraction system was installed at the 100-D Area
to test chromium removal using ion exchange technology.
Through 1995, the system has treated 40.8 million L
(10.8 million gal) of ground water and has removed
39.4 kg (86.9 1b) of chromium.

Environmental Restoration Disposal
Facility

In June 1995, construction began on the Environmental

Restoration Disposal Facility near the 200 Areas. Approx-
imately 1.5 million m* (2.0 million yd*) of material were
excavated to construct two adjoining disposal cells. Work
was started on the double liner, leachate collection system,

(a) See 40 CFR 355, Appendix A or B.

and support structures. Together, the disposal cells are
approximately 21 m (69 ft) deep. 120 m by 330 m (390 ft
by 1080 ft) in surface area, and can be expanded as
needed. The disposal system will be operated to support
Hanford remediation efforts. Construction is scheduled
to be completed by July 1996.

Emergency Planning and
Community Right-To-Know
Act and Pollution Prevention
Act, Section 6607

Community ..ight-To-Know Activities

The Emergency Planning and Community Right-To-Know
Act of 1986 requires states to establish a process for
developing chemical emergency preparedness programs
and to distribute information on hazardous chemicals
present at facilities within communities. The Act has
four major components: emergency planning (Sec-
tions 301-303): emergency release notification (Sec-
tion 304); inventory reporting (Sections 311-312): and
toxic chemical release inventory reporting.

Section 301 of the Act requires the appointment of a state
emergency response commission to coordinate the
emergency planning process. The state was divided into
local planning districts, and local emergency planning
committees were established for each district. Sec-
tion 302 requires facilities that use, produce, or store
Extremely Hazardous Substances'™ in quantities equal to
or greater than the listed threshold planning quantity to
notify the state emergency response commission and lo-
cal emergency planning committee. Covered facilities
must also identify an emergency response coordinator to
participate in local emergency planning committee
activities, including the development of the local emer-
gency response plans required under Section 303.

The Hanford Site has been identified as a covered facility
to the Washington State Emergency Response Commission
and to three focal emergency planning committees:
Benton County Department of Emergency Management,
Franklin County Oftice of Emergency Management, and
Grant County Department of Emergency Management.
During calendar year 1995, information regarding the
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Table 2.2.2. Status of Hanford Site Resource Conservation and Recovery Act Interim-Status Ground-Water
Mc oring Projects as of September 1995

Individual Parameter Ground-Water Quality
Project (Date Initiatedy B Evaluation™ Assessment
100-D Ponds (4/92) X
183-H Basins (6/85) X
1301-N Liquid Waste Disposal Facility (12/87) X
1324-N/NA Ponds (12/87) X
1325-N Liquid Waste Disposal Facility (12/87) X
216-B-3 Pond (11/88) X
216-A-29 Ditch (11/88) X
216-A-36B Crib (5/88) X
216-A-10 Crib (11/88) X
216-B-63 Trench (8/91) X
216-S-10 Pond (8/91) X

216-U-12 Crib (9/91) X
LERF™ (7/91)

2101-M Pond (8/88)

LLBG* Waste Management Area 1 (9/88)
LLBG Waste Management Area 2 (9/88)
LLBG Waste Management Area 3 (10/88)
LLBG Waste Management Area 4 (10/88)
LLBG Waste Management Area 5 (3/92)
SST* Waste Management Area A-AX (2/90)
SST Waste Management Area B BX-BY (2/90)
SST Waste Management Area C (2/90)

SST Waste Management Area S-SX (10/91)
SST Waste Management Area T (2/90) X
SST Waste Management Area TX-TY (9-10/91) X
SST Waste Management Area U (10/91) X

300 Area Process Trenches (6/85) X
Nonradioactive Dangerous Waste Landfill (10/86) X

B o T e T e T e T e e

(a) Specific parameters (pH. specific conductance, total organic carbon, and total organic halogen) used to determine

if a facility 1s affecting ground-water quality. Exceeding the established limits means that additional evaluation
and sampling is required (ground-water quality assessment). An X" in the table indicates whether an evaluation
was needed, or an assessment was required.

(b) LERF = Liquid Effluent Retention Facility.

(¢) LLBG = Low-Level Burial Grounds.

(d) SST = single-shell tank.
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40 CFR Part 82. The Site operating and engineering
contractor was assigned the lead by DOE Richland
Operations Office directive to coordinate the development
of a sitewide plan to implement the Title VI requirements.
Ozone-depleting substance management on the Hantord
Site is administered through a sitewide implementation
plan prepared and issued during 1994. This implementa-
tion plan will be updated periodically to reflect changing
federal regulations.

The Benton County Clean Air Authority enforces Regu-
lati |, which pertains to detrimental effects, fugitive
dust, open burning. odor, opacity and asbestos handling.
It has been delegated the authority to enforce EPA asbestos
regulations under the National Emission Standards for
Hazardous Air Pollutants. In 1995, the Site was in
compliance with the regulations.

During 1995, Hanford Site air emissions remained below
all regulatory limits set for radioactive and other pollutants.
Routine reports of air emissions were provided to each
air quality agency in accordance with requirements.

S te of Washington
Department of Health
Enforcement Inspections

DOE and its Hanford contractors are working to resolve
outstanding compliance findings from Washington State
Department of Health inspections. Each of these findings
lists specific violations. There were eight notices in 1993,
and four of these have been resolved and closed. A brief
summary of the most significant of these issues follows.

*  Washington State Department of Health identified
two findings at the Waste Sampling Characterization
Facility as a result of how air samples from an
unplanned release were handled. This issue has
been closed.

* A finding at the Central Waste Complex was identi-
fied after drums stored at the facility were found to
use lids containing an activated charcoal filter, which
allows a gas exchange. The drums are not considered
sealed sources, and Washington State Department of
Health required the facility to obtain a Notice of
Construction permit. This was completed and
approved by Washington State Department of Health.

Washington State Department of Health issued a
compliance letter that resulted when previously
identified audit findings were not corrected to the
satisfaction of inspectors. The problems were
associated with monitoring equipment either being
improperly calibrated or having out-of-date calibra-
tion stickers. A corrective action plan was prepared
and submitted to Washington State Department of
Health but no formal notification of closure was
received by the end of 1995.

e A sitewide radioactive air emissions audit by
Washington State Department of Health of dose
assessment activities performed by Westinghouse
Hanford Company, Pacific Northwest National
Laboratory, and Quanterra Laboratories resulted in
the identification of 18 Notices of Correction. These
Notices of Correction represent issues that previously
would have been identified as findings. A response
to Washington State Department of Health was being
prepared at the end of 1995.

Clean Water Act

The Clean Water Act applies to point source discharges
to waters of the United States. At the Hanford Site, the
regulations are applied through National Pollutant
Discharge Elimination System permits governing eftluent
discharges to the Columbia River.

A request for minor modification was submitted to EPA
in August 1995 for permit #WA-000374-3 to remove the
100N Area inactive outfalls from the monitoring and
reporting requirements in the permit. A formal response
had not been received from the EPA by the end of the
calendar year. The remaining outfalls include two located
in the 100-K Area (outfall 003 and 004) and one in the
300 Area (outfall 013). There were no instances of
noncompliance for this permit in 1995.

Permit #WA-002592-7 covers the 300 Area Treated
Effluent Disposal Facility and had six instances of
noncompliance in 1995. All six cases were the result of
effluent levels exceeding the National Pollutant Discharge
Elimination System permit limits. The 300 Area Treated
Effluent Disposal Facility was in normal operations and
meeting design specifications at the time of these events,
All indications suggest that the 300 Area Treated Effluent
Disposal Facility is unable to consistently meet the
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There are currently six Group A and six Group B water
systems at Hanford. The Group A systems consist of five
surface-water systems and one ground-water system; the
Group B systems consist of two surface-water systems
and four ground-water systems. A study is currently being
performed that will validate the water’s quality for the
five Group A surface-water systems onsite. The study
will include measurements of chlorine concentrations,
temperature, and pH.

A notice of violation was issued to DOE by the
Washington State Department of Health in October
1995, alleging that. based on their records, the 100 Area
water system was being operated without certified
operators. DOE responded in December 1995, and
provided a list of the certified operators and their certifi-
cation test results.

Toxic Substances Control Act

The Toxic Substances Control Act requirements applied
to the Hanford Site essentially involves regulation of
polychlorinated biphenyls (PCBs). Federal regulations
for use. storage. and disposal of PCBs are found in
40 CFR 761. State of Washington dangerous waste
regulations for managing PCB wastes are listed in
WAC 173-303.

Electrical transformers have been sampled and character-
ized. Seventeen PCB transformers (those with a PCB
concentration greater than 500 ppm) remain in service.
Schedules have been developed for the replacement and
disposal of these PCB transformers.

Defueled. decommissioned reactor compartments shipped
by the U.S. Navy to the Hanford Site for disposal contain
small quantities of PCBs. Because PCBs are present, the
reactor compartments are regulated under this Act.

A compliance agreement between EPA and DOE defines
the process by which a chemical waste landfill approval
under this Act will be issued for the disposal trench. The
EPA Region 10 will grant a Toxic Substances Control
Act authorization for the disposal site after the State has
issued a dangerous waste permit.

Nonradioactive PCB waste is stored and disposed of in
accordance with the 40 CFR 761 requirements. Radioac-
tive PCB waste remains in storage onsite pending the
development of adequate treatment and disposal technol-
ogies and capacities. A draft DOE-wide Federal Facilities
Compliance Agreement allowing the storage of radioactive

PCB wastes beyond the regulatory limit set forth in
40 CFR 761 has been developed and approved by DOE
and the U.S. Navy. The agreement will be implemented
when approved by the EPA.

Federal Insecticide, Fungicide,
and Rodenticide Act

The Federal Insecticide. Fungicide, and Rodenticide Act
is administered by EPA. The standards administered by
the Washington State Department of Agriculture to
regulate the implementation of the act in Washington
State include: Washington Pesticide Control Act,
RCW 15.58: Washington Pesticide Application Act,
RCW 17.21: and rules relating to general pesticide use
codified in WAC 16-228, “Pesticide Regulations.” At
the Hanford Site. all pesticides are applied by commercial
pesticide operators who are listed on one of two commer-
cial pesticide applicator licenses. In 1995, the Hanford
Site was in compliance with these state and federal stan-
dards regulating the storage and use of pesticides.

Endangered Species Act

Many rare species of native plants and animals are known
to occur on the Hanford Site. Two of these are listed by
the U.S. Fish and Wildlife Service as endangered or
threatened. Others are listed as tederal candidate species,
or by the Washington State Department of Fish and
Wildlife as endangered. threatened. or sensitive species
(see Appendix F). The Site wildlife monitoring pro, m
is discussed in Section 6.2, “Wildlife.”

Bald eagles. a threatened species, are seasonal visitors to
the Hanford Site. Over the past few years, several bald
eagles have attempted to nest onsite, but none have been
successful. In compliance with the Bald Eagle Manage-
ment Plan for the Hanford Site and Section 7 of the
Endangered Species Act, access roads in the nesting areas
are closed each year from January until the eagles
abandon the site in the carly spring to protect the nesting
environment.

In 1993, the Richland Operations Office directed that an
ecological review be conducted on all projects both on
and off the Site that have the potential to affect the
biological environment. The scope of the review includes
evaluating whether any species protected by the Act
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Facility (DOE 1995¢). Potential environmental impacts
are reviewed that are associated with the construction and
operation of up to six new 3.8-million-L (I-million-gal)
double-shell waste tanks and a cross-site transfer line.
The transfer line would resolve safety concerns regarding
hydrogen generation in two waste tanks. The Record of
Decision, published in the Federal Register in December
1995, states that DOE intends to replace the existing
cross-site transfer line between the 200-East and 200-West
Areas of the Hantord Site. The Washington State
Department of Ecology was a co-preparing agency for
thi  avironmental impact statement.

The Programmatic Spent Nuclear Fuel Management and
Idaho National Engineering Laboratory Environmental
Restoration and Waste Management Programs Environ-
mental Impact Statement evaluated alternatives for the
management of spent nuclear fuel within the DOE
complex. The environmental impact statement evaluated
the use of several sites, including Hanford, as potential
sites for spent nuclear fuel storage. The environmental
impact statement also evaluated environmental and waste
management issues at the Idaho National Engineering
Laboratory. In August 1993, Hanford was requested to
support the preparation of this environmental impact
statement. DOE issued the final environmental impact
statement in April 1995 (DOE 1995a) and a Record of
Decision in May 1995 (DOE 1995b).

A final environmental impact statement was issued in
January 1996 (DOE 1996d) for spent nuclear fuel stored
at the Hanford Site. The environmental impact state-
ment analyzes potential environmental impacts associ-
ated with removal and subsequent management of spent
nuclear fuel from the K Basins. This action is needed to
reduce the risk of release of radionuclides through the
soil column to the Columbia River in the event of failure
of the existing K Basins. The environmental impact
statement supports implementation of a final decision that
was made in the Record of Decision for DOE’s program-
matic environmental impact statement on spent nuclear
fuel.

The National Park Service released a final environmental
impact statement in June 1994 (NPS 1994) that covers
options for the future management of the Hantord Reach
of the Columbia River. The agency’s proposed action is
to make Hanford's North Slope a National Wildlife Refuge
and to designate the Hanford Reach as a recreational river
under the Wild and Scenic River system. This would
transter responsibility for the river. a 0.4-km
(0.25-n)-wide strip ot land on both shores, and the North

Mamnlinnan CQtotin

Slope. to the U.S. Fish and Wildlite Service. The
Richland Operations Office would retain responsibility
for remediation and Hanford Site security. A record of
decision has not yet been issued.

Programmatic Environmental Impact
Statements in Progress

A Programmatic Environmental Impact Statement is being
prepared by the Office of Environmental Restoration and
Waste Management. The purpose of this impact statement
is to evaluate a broad range of alternatives for the config-
uration of new and expanded waste management facilities.
It could include remediation actions, compliance with the
Resource Conser  ion and Recovery Act and the Compre-
hensive Environmental Response. Compensation, and
Liability Act. restoration, waste management. and reposi-
tories. The notice of intent was published in the Federal
Register (55 FR 42633) in October 1990. DOE Head-
quarters issued an implementation plan for public comment
in 1992. The notice of availability of the draft impact
statement was published in the Federal Register in August
1995. The public comment period was extended until
February 1996.

A Weapons Complex Reconfiguration Modernization
Programmatic Environmental Impact Statement is being
prepared by the Office of Defense Programs. The purpose
of this programmatic environmental impact statement is
to evaluate alternative approaches for reconfiguring the
DOE detense program, and its facilities, on both a
programmatic and site-specific level. With the end of
the Cold War, the U.S. is reducing its stockpile of nuclear
weapons. This reduction requires DOE to reevaluate its
earlier alternatives for reconfiguring the nuclear weapons
complex. A revised notice of intent was published in the
Federal Register in July 1993, Significant changes could
involve the addition of consolidated long-term storage
facilities for plutonium and uranium, and consolidation
of all weapons-complex functions at one site. The Nevada
Test Site has been proposed as a new candidate site. and
the Hanford Site was dropped from further consideration.
The scope of this impact statement is under review.

Site-Specific Environmental Impact
Statements In Progress

The Tank Waste Remediation System Environmental
Impact Statement has its origin in two DOE decisions.
The first was an October 1990 commitment by the
Secretary of Energy to prepare a supplemental impact
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The Hanford Site spent nuclear fuel inventory constitutes
about 80% of the inventory currently stored in the national
DOE complex. The majority of Hanford's inventory
consists of about 2,100 metric tons (2,300 tons) of
irradiated N Reactor fuel stored in the 105-K East and
105-K West Fuel  orage Basins.

In 1995, working closely with stakeholders and local
Native American tribes. decisions were made that support
acceleration of the strategy for interim storage of the
K Basin fuel inventory. This strategy supports removal
of the tuel from the K Basins 3 years ahead of the De-
cember 2002 target date stipulated in the Tri-Party
Agreement. The Spent Nuclear Fuel Project is now in the
process of implementing the strategy for acceleration of
fuel removal from the K Basins.

A project to install isolation barriers in the basins was
completed in 1995, These barriers isolate the spent fuel
from a vulnerable construction joint in the discharge chute
of the basins. They will prevent shielding water from
draining from the basins in the event of a major earthquake
and releasing contaminated water to the ground and
radioactive contamination to the air.

Plutonium Finishing Plant

The function of the Plutonium Finishing Plant was to
extract plutonium from plutonium-bearing chemical
solutions and convert it into metal and oxide. The plant
was first used in 1951, and the production processes
operated until May 1989. Although processing has ended,
plutonium-bearing materials remain in the plant.

In July 1993, DOE started discussions with citizen groups
about plans to operate the Plutonium Finishing Plant
processes. DOE intended to run processes within the
plant, the Plutonium Reclamation Facility, and portions
of the Remote Mechanical “C” Line to stabilize some
plutonium-bearing materials. DOE initiated efforts to
prepare an environmental assessment to evaluate the ac-
tion.

Cirrant leciiac and Antinng

A series of public meetings regarding the proposed
environmental assessment resulted in significant public
comment, demands for an environmental impact state-
ment, and consideration of alternate methods of plutonium
stabilization. Based on these comments, DOE began
preparing an environmental impact statement and approved
a proposal to initiate several interim actions to reduce
safety risks in the facility while waiting for the environ-
mental impact statement. Many of the interim actions
already have been completed, including downloading
solutions from the Plutonium Reclamation Facility for
disposal, decontaminating portions of the Plutonium
Finishing Plant. removing plutonium-contaminated ducts
and piping from the 232-Z incinerator building, stabilizing
plutonium-bearing solutions stored in Plutoniun Finishing
Plant gloveboxes. and stabilizing and testing solutions
stored in 10-L (2.64-gal) containers.

Current facifity activities include remediation of plu-
tonium-contaminated ductwork in 234-5Z: continued
thermal stabilization of plutonium residues: and prepara-
tion for the implementation of the environmental impact
statement Record of Decision, which is expected in June
1996.

Wasl Vitrification

Approximately 215.000 m* (281.000 yd*) of radioactive
and hazardous wastes accumulated from over 40 years of
plutonium production operations are stored in 149 under-
ground single-shell tanks and 28 underground double-
shell tanks. Current plans are to pretreat the waste
and then solidify it into a glass matrix. Pretreatment will
separate the waste into a low-radioactivity fraction, and a
high-radioactivity and transuranic fraction. The bulk of
the radionuclides will then be in the high-radioactivity
and transuranic fraction. In separate facilities, both
fractions will be vitrified, a process that will destroy or
extract organic constituents. neutralize or deactivate
dangerous waste characteristics, and immobilize toxic
metals. The vitrified low-radioactivity fraction will be
disposed of in a near-surface facility on the Hanford Site
in a retrievable form. The vitritied high-radioactivity
fraction will be stored onsite until a geologic repository
is available offsite for permanent disposal. Tri-Party
Agreement milestones specify December 2028 for
completion of pretreatment and vitrification of the tank
wastes. The DOE Richland Operations Office has issued
a change request to the Tri-Party Agreement in order to
proceed with the planned privatization of the initial
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‘H 123 yr 1.5 x 107
“Co S53yr 9.5 x 107
"Sr 29.1yr 1.2 x 10"
“Te 2.1 x 107 yr 23x 107
1Ru 368 d 1.9 x 10!
"*Sn 115d 1.0 x 10!
'*Sb 2.8 yr 3.8 x 107
MCs 2.1 yr 1.2 x 107
BICs 30 yr 45 x 10~
131y 13.3 yr 1.1 x 10
MEu 8.8 yr 33 x 10°
'SEu 4.96 yr 2.3 x 107
Total uranium >2.4 x 10° yr 55x 107
“¥Pu 87.7 yr 7.5 x 107
2020py 2.4 x 10%yr 7.2 x 107
“TAm 432 yr 1.2 x 107

(1) 1 Ci=3.7x10"Bgq.

Farilithy Ffflitant Manitarine

Table 3.1.4. Radionuclides in Liquid Effluents
Discharged to the Columbia River from the 100 Areas,
1995

Radionuclide __Halt-Life Release, Ci!
‘H 123 yr 1.5x 10!
“Co 53yr I.1x10°
Wy 29.1 yr 2.1 x 10!
%Ry 368 d ND™
15GhH 2.8 yr 2.7x10*
40 2.1 yr ND
Oy 30 yr 2.1 x 107
IEY 8.8 yr 4.1 x 107
2¥puy 87.7 yr ND
20.240py 2.4 x 104 yr 43x 107
M Am 432 yr 1.2x10°

(2) 1Ci=3.7x10"Bgq.
(b) ND = not detected.

Nonradioactive Hazardous Materials
inl i Effluents

Nc¢  dioactive hazardous materials in liquid effluents
are monifored in the 100, 200, 300, and 400 Areas.
These ¢.__ients are typically discharged to cribs, ponds,
ditches, trenches, and the Columbia River. Eftluents
entering the Columbia River at designated discharge
points are sampled and analyzed to determine compli-
ance with the National Pollutant Discharge Elimination
System permits for the Site. Should chemicals in liquid
effluents that exceed quantities reportable under the
Comprehensive Environmental Response, Compensa-
tion, and Liability Act, the release totals are reported
immediately to EPA. [f emissions remain stable at
predicted levels, they may be reported annually with
EPA’s permission. Table 3.1.5 contains a synopsis of
the National Pollutant Discharge Elimination System
permit violations in 1995.

Liquid effluents containing both radioactive and hazardous
constituents are stored at the 200 Areas in underground
waste storage tanks or monitored interim storage facilities.
Activities in the 600 and 1100 Areas generate neither
radioactive nor nonradioactive hazardous liquid eftluents.

Comprehensive Environmental
Response, Compensation,
and Liability Act and
Washington Administrative
Code Chemical Releases
Chemical releases are hazardous chemicals discharged

directly to the environment, rather than through a liquid
eftluent stream. These releases almost entirely consist
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‘Table 3.2.10. Investigative Samples Collected from the Uperations Areas, 199> (contd)

Collection Area

Sample Type

Pigeon

Pigeon

House finch

Deer mouse

Deer mice

Bat

Coyote jawbone

Coyote feces

Coyote and deer
feces (baseline
study)

(a) Expressed in pCi/m".
(b) Expressed in pCi/L.

(c) Thirty-seven coyote samples, 2 deer samples.

(Nnmber of Samples)

100-N (1)

200-West (2)

200-East (1)

100-K (1)

200 Areas (11)

100-D (1)

200-East (1)

200-East (2)

200 Areas (39)

Elevated
Radionuclides

‘)()Sr
]37(jS
3}‘),34()1:)“
Tol.’lIU

WGy
l”CS
ZK-lTh
33‘).240Pu
'l‘mulU

‘)(lSr
l”CS

2 ?‘).ZJOPU

‘)()Sr
”7CS
33‘},24()Pu
TUlillU

‘)USI.
H1Cs
23‘).24()1:)“
Total U

fw()CO
‘)Usr
137(jS
Z}‘).Z-l()l:)u
'l'nl;llU

RN
]}7(:S
13‘).34()Pu
TomIU

()()Sr
”7CS
2}‘).24{11:)11
Tu(ulU

137(:S

Maximum Concentrations (pCi/g)

0.05
<0.03
<0.05

0.04

<0.31

<0.34
94

<0.14
9.1

4,800
270
<3.2

220

370
1.3
0.005

4,800
1.200
<3.2
0.05

1,600
11,000
220
<7.6
2.6

130
<12
<10

0.008

330
6.2
<0.21
0.1

1,330
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Wildlife

In 1995, wildlife and wildlite-related samples (e.g.. feces,
nests. etc.) were collected either as part of the Integrated
Pest Management program designed to limit the exposure
and potential contamination of animals to radioactive
material. or as a result of finding a radiologically con-
taminated animal. Animals were collected directly from
or near facilities to identify potential problems with pre-
ventative measures designed to inhibit animal intrusion.
Surveys were performed after collection to determine
whether an animal was radioactively contaminated. if a
live animal was found to be free ot contamination. it was
taken to an area of suitable habitat and released. If an ani-
mal was contaminated, a decision was made based on the
level of contamination. sampling facility, and frequency
of occurrence either to collect the animal as a sample or
to dispose of the animal in a low-level burial ground.

Twenty-two of the 25 special animal samples (including
nests and feces) analyzed in 1995 (Table 3.2.10) showed
detectable levels of contamination. This compares to
16 contaminated samples 1at were analyzed in 1994 and
32in 1993, The maximum radionuclide concentrations
in 1995 were for cesium-137 (960,000 pCi/g) and stron-
tium-90 (35,000 pCi/g) in a gopher snake from the
200-West Area and cobalt-60 (2,500 pCi/g) in a wasp
nest from the 100-N Area (Table 3.2.10).

Additionally. there were 14 cases of contaminated wild-

life or related samples found during cleanup operations.

which were disposed without being analyzed. The num-
bers of animals found to be contaminated with radioactiv-

ity, the radioactivity levels. and the range of radionuclide
concentrations were within historical limits (Johnson
et al. 1994).

As part of a baseline investigation in the 200 Areas,
39 fecal samples (37 coyote and 2 deer) were collected
and analyzed for gamma-emitting radionuclides. The
feces were selected as an indicator of transport pathways
for radionuclide contamination into the environment from
waste sites. The maximum radionuclide concentration
for cesium-137 (1.330 pCi/g) in a coyote feces sample
was higher than expected for a randomly selected sample.

Noar-Farilihe Fnvirnnmantal A/fnnifnrinq

Special Characterization Sampling

Special characterization projects were conducted or com-
pleted in 1995 to verify the radiological, and in some
cases. hazardous chemical status of several operations.
These included the following:

* Monitored ambient air to determine the levels of
diffuse fugitive air emissions at 116-B-1, 116-B-4,
116-B-5. 116-C-1. 183-H Solar Evaporation Basin.
all in the 100 Areas. The 1301-N Liquid Waste
Disposal Facility analytical data indicate that emis-
sions from these activities were below regulatory
concern

* Issued the Preoperational Environmental Survey
Report: 200 Areas Effluent Trearment Facility,
State Approved Land Disposal Structure, and Liquid
Effluent Retention Facility (C-018H) (Johnson et al.
1995) completing the 2-year preoperational environ-
mental monitoring survey for these projects. The
analytical data did not identity any environmental
concerns that would delay startup of the facilities

* Submitted the Preoperational Environmental Survey
Report: 200 Areas Cross-Site Transfer Line Replace-
ment (W-058) (Johnson et al. 1996) completing the
2-year preoperational environmental monitoring
survey for this project. The analytical data did not
identity any environmental concerns that would
delay startup of this system

e Completed ambient air monitoring and issued a
letter report for the Transuranic Waste Retrieval
Pilot Project. The analytical data indicated elevated
levels of plutonium-241 at one location; however,
the concentrations were below the DOE Derived
Concentration Guide

» Continued preoperational monitoring in support of
Solid Waste Operations Complex projects (Waste
Receiving and Packaging and the Central Waste
Complex) in the 200-West Area. Preoperational
monitoring in 1995 included collecting samples of
surface soil. vegetation, and small mammals.
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3.3 Waste Management and Chemical
Inventories

B. P. Gleckler and D. E. Zalodek

W e Management

Waste produced from Hanford cleanup operations is
classified a:  her radioactive, nonradioactive, danger-
ous, nondangerous. toxic, or mixed waste. Radioactive
waste is categorized as transuranic. high-level, and low-
level. Mixed waste has both radioactive and hazardous
nonradioactive substances. Hazardous waste contains
either dangerous waste or extremely hazardous waste or
both, as defined in the Washington State Department of
Ecology’s Dangerous Waste Regulations. Hanford's
hazardous wastes are managed in accordance with
Washington Administrative Code (WAC) 173-303. Toxic
wastes are managed in accordance with Toxic Substance
Control Act regulations.

Radioactive and mixed waste are currently handled in
several ways. High-level waste is stored in single- and
double-shell tanks. Low-level waste is stored in double-
shell tanks, on storage pads. or is buried. The method
used to manage low-level waste depends on the source,
composition, and concentration of the waste. Transu-
ranic waste is stored in vaults or on underground and
aboveground storage pads from which it can be retrieved.

Approximately 200 Hantord Site facilities have the capac-
ity to generate dangerous waste. An annual report lists
the dangerous wastes and extremely hazardous wastes
generated, treated, stored, and disposed of onsite and
offsite (DOE 1996b). Dangerous wastes are treated.
stored, and prepared for disposal at several Hanford Site
facilities. Dangerous wastes generated at the Site are
also shipped oftsite for disposal. destruction. or recycling.

Nondangerous, nonradioactive wastes generated at
the Hanford Site historically have been buried near the
200 Areas in Hanford’s Solid Waste Landtill. In March
1996. this landfill was closed. Since December 1995,
nondangerous, nonradioactive wastes have been disposed
of at the Richland Landfill. which is located at the south-
ern edge of the Hanford Site boundary. Since February

1996, medical wastes have been shipped to Waste Man-
agement of Kennewick and asbestos has been shipped to
Basin Disposal, Inc. in Pasco. Since March 1996, nonra-
dioactive drummed waste has been shipped to Waste
Management of Kennewick.

These nondangerous, nonradioactive wastes originate at
a number of areas across the Site. Examples of these
wastes are construction debris, office trash, cafeteria waste,
and packaging materials. Other materials and items clas-
sified as waste are solidified filter backwash and sludge
from the treatment of river water, failed and broken equip-
ment and tools, air filters, uncontaminated used gloves and
other clothing. and certain chemical precipitates such as
oxalates. Nonradioactive friable asbestos is buried in
designated areas at the Solid Waste Landfill. Ash gener-
ated at powerhouses in the 200-East and 200-West Areas
is buried in designated sites near those powerhouses.
Demolition wastes from 100 Areas decommissioning
projects are buried in situ or in designated sites in the
100 Areas.

Annual reports document the quantities and types of solid
wastes generated or received onsite, shipped oftsite, and
disposed of at the Hanford Site (WHC 1996a). Solid waste
program activities are regulated by the Resource Conser-
vation and Recovery Act and Toxic Substances Control
Act, discussed in Section 2.0, “Environmental Compliance
Summary.” Solid waste quantities generated onsite,
received from offsite, shipped offsite, and disposed of at
the Hanford Site from 1990 through 1995 are shown in
Tables 3.3.1 through 3.3.3. Table 3.3.4 provides a
detailed summary of the radioactive solid wastes disposed
of in 1995.

The quantities of liquid wastes generated in 1995 and
stored in underground storage tanks are included in the
annual dangerous waste report (DOE 1996b). Table 3.3.5
is a summary of the liquid wastes generated from 1990
through 1995, which are stored in underground storage
tanks.
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Air Sirveilfance

Table 4.1.3. Airborne Concentrations™ of Tritium in the Hanford Environs (pCi/m*), 1990 to 1995

No. of Average No. of Average Excluding
Location Group™ Samples Maximum'”’ (All Data)"” Samples Data 2 100 pCi/m*
1990
Onsite 48 71123 3115 48 31E1S
Perimeter 96 12+1.3 1.5 £0.21 96 1.5£0.21
Distant Comm. 24 34+ 14 1.3+£0.22 24 1.3 £0.22
1991
Onsite 9] 2,900 £ 250 59+ 71 85 28+ 14
Perimeter 68 4,700 % 400 140 £ 200 66 2111
Nearby Comm. 30 4,900 + 420 210 £ 340 28 1.9 £ 0.86
Distant Comm. 29 350 £+ 31 18 £25 27 22+22
1992t
Onsite 90 770 £ 6.0 53+30 78 50138
Perimeter 63 1,600 £ 9.4 82 + 64 54 48+22
Nearby Comm. 40 1,600 + 8.4 120 + 100 31 6.0%5.6
Distant Comm. 26 38054 43 + 43 23 50£6.0
1993 \
Onsite 91 600 £ 4.2 12 + 14 89 34122
Perimeter 64 99+1.2 0.90 £ 0.40 64 0.90 + 0.40
Nearby Comm. 34 120 £ 3.6 45+72 33 0.95 £ 0.40
Distant Comm. 26 38141 0.83 £0.52 26 0.83 £ 0.51
1994”)'
Onsite 101 530 + 46 78 £ 11 99 1.3£0.90
Perimeter 65 3.0£28 0.59 £0.17 65 0.59£0.18
Nearby Comm. 39 2122 1.2+ 1.1 39 1.2+ 1.1
Distant Comm. 26 2215 0.54 £ 0.29 26 0.54 £ 0.29
1995
Onsite 101 24 £ 20 1.6 £ 0.61 101 1.6 £ 0.61
Perimeter 65 12+22 1.8 £0.71 65 1.8 £0.71
Nearby Comm. 40 16 £ 15 24+ 13 40 24+ 13
Distant Comm. 35 52£50 0.77 £ 0.42 35 0.77 £ 0.42

(a) 1995 DOE Derived Concentration Guide = 100,000 pCi/m".

(b) Location groups are provided in Table 4.1.1.

(c) Maximum single sample result + 2 total propagated analytical uncertainty.

(d) Average of samples * 2 times the standard error of the mean.

{e) Average was calculated by excluding results greater than 100 pCi/m® to produce a more representative mean that
was not influenced by highly suspect results.

(f) 1991 results reported in this table include some values that were excluded from the 1991 Hanford Site Environmen-
tal Report because of suspected laboratory contamination. These results are still considered highly suspect but have
been included to provide a consistent treatment of the monitoring data. The suspect results were presented in the
1991 data summary (Bisping and Woodruff 1992).

(g) These results contain values that are suspect and may be the result of laboratory contamination (Woodruff et al.
1993). The results differ from the 1992 Hanford Site Environmental Report (Woodruff et al. 1993) to provide a
consistent treatment of the data for this table.

(h) These results contain some values that are suspect and may be the result of laboratory contamination (Dirkes and
Hanf 1995).
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Table 4.2.1. Surface-Water Surveillance, 1995

Location Samnle Tvne Freanencv® Analvees

Columbia River - Radiological

Priest Rapids Dam and Richland Cumulative M Comp® Alpha, beta, lo *H," gamma scan, *Sr, *Tc, U@
Priest Rapids Dam and Richland Particulate (filter) M Cont © Gamma scan
Q Cont Pu'®
Priest Rapids Dam and Richland Soluble (resin) M Cont Gamma scan
Q Cont 129, Pu
Vernita Bridge and Richland Grab (transects) Q lo *H, *Sr, U
100-F and 300 Area Grab (transects) A lo *H, *Sr, U
100-N Grab (transects) A Alpha, beta, lo *H, *°Sr, ®Tc, U, gamma scan
Hanford Townsite Grab (transects) A lo *H, *Sr, *Tc¢, U

Columbia River - Nonradiological

Vernita and Richland® Grab Q WQ-NASQAN, temperature, dissolved oxygen,
turbidity, pH, fecal coliforms, suspended solids,
dissolved solids, conductivity, hardness as
CaCO,, P, Cr, N-Kjeldahl, Fe, NH,, NO, + NO,

Vernita and Richland Grab (transects) Q ICP™ metals, anions, volatile organics, As, Pb

Vernita and Richland Grab (transects) A CN, Hg

100-N, 100-F, and Hanford Townsite Grab (transects) A ICP metals, anions, volatile organics, As, Pb

300 Area Grab (transects) A ICP metals, anions, volatile organics, As, Pb, CN

Onsite Ponds

West Lake Grab Q Alpha, beta, *H, *Sr, Tc, U, gamma scan

B Pond Grab Q Alpha, beta, *H, *Sr, *Tc, gamma scan

FFTF Pond Grab Q Alpha, beta, *H, gamma scan

Offsite Water

Drinking water Grab A Alpha, beta, *H, U, gamma scan

Riverview Canal Grab 3w Alpha, beta, *H, *°Sr, U, gamma scan

Riverbank Springs

100-B, 100-K, 100-N, and 100-H Grab A Alpha, beta, *H, *Sr, *Tc¢, U, gamma scan,

ICP metals, anions, volatile organics

100-D Grab 26 Alpha, beta, *°H, *Sr, ®Tc, U, gamma scan,
ICP metals, anions, volatile organics

Hanford Townsite and 300 Area Grab A Alpha, beta, *H, 1, *Sr, *Tc¢, U, gamma
scan, ICP metals, anions, volatile organics

(a) A =annually; M = monthly; Q = quarterly; Comp = composite.

(b)
©)
(d)
(e)

()
(2)

h)
(i)
0

M Comp indicates river water was collected hourly and composited monthly for analysis.

lo *H = low-level tritium analysis.

Isotopic uranium.

M/Q Cont indicates river water was sampled by continuous flow through a filter and resin column and composited monthly (M)
or quarterly (Q) for analysis.

Isotopic plutonium.

Numerous water quality analyses are performed by the U.S. Geological Survey (USGS) in conjunction with the National
Stream Quality Accounting Network (NASQAN) Program. Thermograph stations are operated and maintained by the USGS.
ICP = inductively coupled plasma analysis method.

Three samples during irrigation season.

Two samples during period of low river flow (August-September).
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quality, verifying effluent control and effluent monitoring
systems, and determining compliance with applicable
standards. Analytical detection levels for all radionu-
clides were less than 10% of their respective ambient water
quality criteria levels (Appendix C, Table C.1).

Transect sampling was initiated as a result of findings of
a special study conducted during 1987 and 1988 (Dirkes
1993). This study concluded that, under certain flow
conditions, contaminants entering the river from Hanford
are not completely mixed at routine Pacific Northwest
National Laboratory river monitoring stations. Incom-
plete mixing results in a slight conservative bias in the
data generated using the routine single-point sampling
systems at the 300 Area (see Section 4.3, “Hanford Site
Drinking Water Surveillance”) and the Richland Pump-
house. The cross sections at Vernita Bridge and the
Richland Pumphouse were sampled quarterly during
1995. Annual transect sampli ~ was conducted at the
100-N Area, 100-F Area, ola Hanford Townsite, and
300 Area sampling locations.

Columbia River transect water samples collected in 1995
were analyzed for both radiological and chemical contam-
inants (Table 4.2.1). Metals, anions, and volatile organics,
listed in DOE (1994c¢), were selected for analysis follow-
ing reviews of existing surface- and ground-water data,
various Remedial Investigation/Feasibility Study work
plans, and preliminary Hanford Site risk assessments
(Blanton et al. 1995b, Dirkes et al. 1993, DOE 1992b,
Evans et al. 1992, Napier et al. 1995). All radiological
and chemical analyses of transect samples were performed
on unfiltered water.

In addition to Columbia River monitoring conducted by
Pacific Northwest National Laboratory in 1995, nonradio-
logical water quality monitoring was also performed
by the U.S. Geological Survey in conjunction with the
National Stream Quality Accounting Network program.
During 1995, U.S. Geological Survey samples were col-
lected along Columbia River transects quarterly at the
Vemita Bridge and three times at the Richland Pumphouse.
Sample analyses were performed at the U.S. Geological
Survey laboratory in Denver, Colorado for numerous
physical, biological, and chemical constituents.

Radiological Results for Columbia
River Water Samples

Results of the radiological analyses of Columbia River
water samples collected at Priest Rapids Dam and the

Richland Pumphouse during 1995 are reported by Bisping
(1996) and summarized in Appendix A, Tables A.1 and
A.3. Samples of Columbia River water were also col-
lected by the Drinking Water Monitoring Program in
1995 at the 300 Area water intake. The 300 Area radio-
logical monitoring results are reported in Section 4.3,
“Hanford Site Drinking Water Surveillance,” and are
summarized in Appendix A, Table A.2. Tables A.1
through A.3 list the maximum and mean concentrations
of select radionuclides observed in Columbia River water
in 1995 and during the previous 5 years. All radiological
contaminant concentrations measured in Columbia River
water in 1995 were less than DOE Derived Concentration
Guides and state of Washington ambient surface water
quality criteria levels (Appendix C, Tables C.5 and C.1,
respectively). Significant results are discussed and
illustrated below, and comparisons to previous years are
provided.

Levels of radionuclides monitored in Columbia River
water were extremely low throughout the year. Radionu-
clides consistently detected in river water collected from
monitoring stations during 1995 at concentrations greater
than two times their total propagated analytical uncer-
tainty included tritium, strontium-90, iodine-129,
uranium-234, and -238, and plutonium-239,240. The
concentrations of all other measured radionuclides were
less than two times their respective total propagated
analytical uncertainties, and so were essentially not
detectable in over 75% of samples collected. Tritium,
strontium-90, iodine-129, and plutonium-239,240 exist in
worldwide fallout, as well as in effluents from Hanford
facilities. Tritium and uranium occur naturally in the
environment, in addition to being present in Hanford
effluents.

Total alpha and total beta measurements are useful
indicators of the general radiological quality of the river
and provide an early indication of changes in the levels
of radioactive contamination because results are obtained
quickly. Figures 4.2.3 and 4.2.4 illustrate the average
annual total alpha and total beta concentrations, respec-
tively, at Priest Rapids Dam and the Richland Pumphouse
during the past 6 years. The 1995 average total alpha and
total beta concentrations were similar to those observed
during recent years. Monthly total alpha and total beta
concentrations measured at the Richland Pumphouse in
1995 were not significantly different (paired sample
comparison and t-test of differences, 5% significance
level) from those measured at Priest Rapids Dam. The
average total alpha and beta concentrations in Columbia
River water at Priest Rapids Dam and the Richland
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of the Site. Water flows into the aquifer (as bank storage)
as the river stage rises, and flows in the opposite direc-
tion as the river stage falls. Following an extended period
of low river discharge, ground-water discharge zones
located above the water level of the river may cease to
exist once the level of the ground water comes into
equilibrium with the level of the river. Thus, springs are
most readily identified immediately following a decline
in river stage. Bank storage of river water also effects
the contaminant concentration of the springs. When the
river ¢ e is high, river water flowing into the aquifer
overlays and/or mixes with ground water. Spring dis-
cha  immediately following a river stage decline

nerally consists of river water or a river-ground-water
mix. The percent contribution of ground water to spring
discharge is believed to increase over time.

Due to the effect of bank storage on ground-water dis-
charge and contaminant concentration, it is difficult to
estimate the volume of radiologically and chemically
contaminated ground water discharged to the Columbia
River within the Hanford Reach. An unpublished estimate
of total ground-water discharge from the upstream end of
the 100 Areas to south of the 300 Area is approximately
66,500 m*/day (2,350,000 ft'/day)."> This amount is
0.02% of the long-term average annual flow rate of the
Columbia River, which illustrates the tremendous dilution
potential offered by the river. Note that not all of the
ground water discharged to the river contains contami-
nants originating from Hanford Site operations. Riverbank
spring studies conducted in 1983 (McCormack and
Carlisle 1984) and in 1988 (Dirkes 1990) noted that
spring discharges had a localized effect on river contami-
nant concentrations. But both studies reported that the
volume of ground water entering the river at these loca-
tions was very small relative to the flow of the Columbia
River and that the impact of ground-water discharges to
the river was minimal.

Collection and Analysis of Riverbank
Spring Water Samples

Routine monitoring of select riverbank springs was initi-
ated in 1988 at the 100-N Area, old Hanford Townsite,
and 300 Area. The monitoring plan was expanded in 1993
to include the 100-B, 100-K, 100-D, and 100-H Areas.
The 100-F Area spring was added in 1994. The locations

LCIZUIC 4.2, 1. OdIIPIC CULICLLIULL THEUIUUDS 4l uedLLIvCu

in the Environmental Monitoring Plan (DOE 1994a).

Sampling is conducted once or twice annually during low
river flow (August through September). The specific
conductivities of samples collected from 100-N and
100-D Area springs in August 1995 were similar to that
of the Columbia River water. This indicated that the
samples were primarily composed of bank storage river
water. This conclusion is supported by the unusually low
contaminant concentrations observed in the samples (see
subsequent discussion). A second riverbank spring sample
from 100-D Area was collected in September. Further
attempts to locate and sample a 100-N Area spring were
unsuccessful.

Sample analyses of Columbia Riverbank springs water
are selected based on findings of previous riverbank
springs investigations, reviews of contaminant concen-
trations observed in nearby ground-water monitoring
wells, and results of preliminary risk assessments. At a
minimum, riverbank springs samples collected during
1995 were analyzed for gamma-emitting radionuclides,
strontium-90, technetium-99, total alpha, total beta, tritium,
and uranium-234, -235, and -238. lodine-129 analysis
was included for locations where iodine-129 was known
to exist in the ground water as a result of past Hanford
operations. Riverbank springs were also analyzed for
various nonradiological contaminants including metals,
anions, and volatile organic compounds. All analyses
were conducted on unfiltered samples.

Results for Riverbank Springs Water

Hanford-origin contaminants continued to be detected in
riverbank spring water entering the Columbia River along
the Hanford Site during 1995. The locations and extent
of contaminated discharges were consistent with recent
ground-water surveys. Tritium, strontium-90,
technetium-99, uranium-234, -235, and -238, cadmium,
chloroform, chromium, copper, nitrate, trichloroethylene
(TCE), and zinc were found to be entering the river along
the 100 Area shoreline. Tritium, technetium-99,
iodine-129, uranium-234, -235, and -238, chromium,
nitrate, and zinc entered the river along the portion of
shoreline extending from the old Hanford Townsite to
below the 300 Area.” Strontium-90 was discharged to

(a) Stuart Luttrell, Ground-Water Surveillance Project Manager, Pacific Northwest National Laboratory, Richland,

Washington, January 1995.
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Table 4.2.3. Range of Radiological Data for Columbia Riverbank Springs.

Ambient Surface

190-1995

Water Quality Concentration, pCi/L.
Criteria Level
(pCi/L) 100-B Area 100-K Area 100-N Area 100-D Area 100-H Area )-F Area Hanford Townsite 300 Area

No. of Samples 5 3 6 5 5 2 7 7
Total alpha 15% 1.14 - 3.54 ND - 1.63 ND 0.93-2.90 3.29-4.59 2.61-3.73 ND - 4.88 12.7 - 110
Total beta 50 7.69 - 38.1 1.84 - 3.60 ND - 24,100 2.14 - 20.8 39.4-69.1 1.74 - 2.04 ND-33.2 3.31-293
Tritium 20,000 11,000 - 22,500 17,800 - 19,700 4,870 - 30,900 ND - 12.500 691 - 1,190 623 - 1,620 6.340 - 173,000 1,260 - 11,600
PSr 8 ND'™ ND ND - 10,900 ND -9.41 12.4-25.2 D - 0.0986 ND (5) ND - 0.198 (5)
PTc 900 8.40-253 ND - 0.805 ND - 2.44 ND 43.7 - 136 ND (1)+ 2.04 - 131 ND - 13.5 (6)
1291 1 ND - 0.224 (3) 0.00187 - 0.00439 (2
Total uranium 1.57 - 3.16 1.27 - 2.28 0.239-2.47 0.283-1.92 522 -835 337 2 2.32-429(5) 24.2-129

(a) Ambient surface water quality criteria level for total alpha excludes uranium.
(by ND indicates result was less than 2 total propagated analytical uncertainty.
(¢) Number in parentheses indicates number of samples used to calculate the range, if different from above.
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No. of Samples
Metals

Aluminum
Barium
Cadmium
Chromium
Copper
Iron
Manganese
Nickel
Vanadium
Zinc

Anions

Nitrate

Volatile Organics
Chloroform
Methylene chloride

Tetrachloroethylene
Trichloroethylene

Table 4.2.5. Concentration Ranges of Select Nonradiological Compounds in Columbia Riverbank Springs, 1993-1995

Ambient Surface

Water Quality Concentration, pug/L
Criteria Level Hanford
(ug/l) 100-B Area 100-K Area 100-N Area 100-D Area 100-H Area I0-F Area Townsite 300 Area
3 1 2 4 3 2 3 2
34-610 4,800 ND'*-9.400 66-180 27-88 41-1,700 67-750 140-960 N
55-59 120 32-140 34-80 27-48 41-58 43-54 95-96 e
o ND 2 ND ND ND ND-1.1 ND ND i‘:z
) 21-25 66 ND-45 ND-400 18-55 6-37 ND ND-4.4 3
) ND 37 ND-30 ND-6.4 ND-4.7 ND-3.9 ND-5.4 ND-3.5
25-860 9,300 60-12,000 93-250 52-180 18-2,500 100-1,200 190-1,200
1.9-22 330 3.2-680 6.6-13 7.6-11 3.1-39 7.1-82 5.8-30
o) ND ND ND-25 ND-26 ND ND-20 ND-22 ND
ND-11 33 6.6-42 ND-5.3 ND-3.6 ND-9.3 ND-19 ND-4
o ND-45 410 3.8-460 7.3-11 7-15 7.3-62 5.4-32 9.6-30
7.600-7.900 15,000 3,800-15,000 1,000-46,000 27,000-47,000 20,000-30,000 5,000-40,000 22,000-23,000
5.7 ND-0.44 (4)<  ND-0.79 (3) 0.75-3 (4) ND-4.1 (5) 3.7-14 (4) ND ND (4) ND
47 ND-0.49 (7) ND (5) ND-1.3(7) ND-1.2 (8) ND-1.2(7) ND-1.2 (3) ND-0.52 (7) ND (3)
0.8 ND 4) ND (3) ND-1.4 (4) ND (5) ND (4) ND ND (4) ND
2.7 0.53-1.0 (4) 7.4-9.5 (3) ND 4) ND (5) ND (4) ND ND (4) ND

(a) ND indicates result was less than the minimum detection level.
(b) Ambient surface water quality criteria level is hardness-dependent (see Appendix C, Table C.3).

(¢) Number in parentheses indicates number of samples used to calculate the range, if different from above.


































































Table 4.5.1. Locations, Species, and Contaminants Sampled for Fish and Wildlife, 1995

Number of Offsite Onsite Contaminants Sampled/Number of Locations

B Madin Species Locations  Locations ~ Gamma  *Sr®  *Tc U Metals
Fish

(Sucker, Whitefish) 2 IR 2 3 3 1 1 0
Geese 1 0 2 2 2 0 0 0
Pigeons 1 21 0 0 0 0 3
Mule deer 1 0 2 5 2 0 0 0
(a) ~  rzed in bone and some muscle samples.
(b) zround samples collected from the Wenatchee River.

(c) Background samples collected from Seattle and Walla Walla.

considered artifacts of low background counts. Low
background counts occur at random intervals during sam-
ple counting and can produce occasional spurious results.

For many radionuclides, concentrations are below levels
that can be detected by the analytical laboratory. When
this occurs for an entire group of samples, two times the
total propagated analytical error is used as an estimate of
the nominal detection level for that analyte and particular
media. Propagated errors for all results may be found in
Bisping (1996).

Specific radiochemical analyses were performed on fish
and wildlife samples to measure plutonium-238,
plutonium-239,240; technetium-99; uranium-234;
uranium-235; and uranium-238. These radionuclides pro-
vide an indication of contaminant levels in edible por-
tions of fish and wildlife and are useful when estimating
doses to consumers. *  :se radionuclides are of interest
because:

*  Technetium-99 is known to enter the Columbia River
in shoreline seeps and springs and has a long half-
life. Its potential to accumulate in fish is not well-
known; however, concentrations of technetium-99 in
fish tissues have not been found above the detection
limit of 1.0 pCi/g in the past 5 years. In January 1995,
three whitefish were sampled for technetium-99
analysis.

e Isotopes of uranium enter the Columbia River in
springs near the 300 Area and have been reported at

slightly elevated concentrations in soil and vegetation
in and near the 300 Area. Prior sampling indicated
that uranium is not found in fish muscle: therefore,
analysis was shifted to offal samples (identified as
carcass samples before 1994) because uranium accu-
mulates in fish bones.

» Isotopes of plutonium accumulate in liver and may
also be deposited in bone. In 1995, liver tissue from
selected wildlife was analyzed to monitor potential
exposure to terrestrial contamination.

In addition to performing routine fish and wildlife sur-
veillance activities, metal concentrations were monitored
in muscle, liver, and kidney tissues of pigeons collected
from the 300 Area and from two control locations, Seattle
and Walla Walla as part of a graduate student study.
Metal concentrations were determined by inductively
coupled plasma emission-mass spectrometry. This
method provides measurements of several trace metals
simultaneously: silver (Ag), arsenic (As), beryllium
(Be), cadmium (Cd), chromium (Cr), copper (Cu), nickel
(N1), lead (Pb), antimony (Sb), thallium (Tl), and zinc
(Zn). Pigeons normally are not consumed by hunters;
however, elevated metal concentrations in pigeon muscle
may indicate the potential for metals to accumulate in
other species of gamebirds. Kidney and liver tissues
were analyzed because these organs are involved with
the metabolism and excretion of trace metals and may
provide evidence of environmental exposure to these
metals.
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Table 4.5.2. Concentrations of Strontium-90 and Cesium-137 in Whitefish and Sucker (300 Area only), 1995 and the

Previous 5 Years

No. Less Than

Radionuclide Sampling Location Mean® Maximum™ Detection"’
- o Muscle - 1995 -
B1Cs 100-N - 100-D Areas 0.01 £ 0.01 0.02 £0.03 8 of 8
1Cs 300 Area 0.01 £ 0.00 0.04 £ 0.04 Jof4
g 300 Area 0.01 £0.01 0.04 £ 0.03 40of6
Cs Wenatchee River 0.00 £ 0.01 0.06 £ 0.03 4 of 7
“Sr 100-N - 100-D Areas 0.001 £ 0.001 0.005 £ 0.014 8 of 8
PSr 300 Area -0.013 £ 0.002 0.001 £ 0.003 4 of 4
N8 300 Area 0.001 £ 0.000 0.002 £ 0.003 6 of 6
PSr Wenatchee River 0.000 £ 0.002 0.004 + 0.003 Sof 6
Muscle - 1990-1994
¥Cs 100-N - 100-D Areas 0.02 £ 0.01 0.17 £0.04 31 of 50
¥1Cs 300 Area 0.01 £0.00 0.04 £ 0.04 29 of 33
1Cs Priest Rapids-Vernita' 0.01 £ 0.01 0.04 £ 0.04 8 of 10
HICs Kettle River 0.00 £ 0.01 0.04 £0.03 8of 9
Sr 100-N - 100-D Areas 0.004 £ 0.002 0.012 £ 0.005 22 of 30
%St 300 Area 0.000 % 0.002 0.008 £ 0.015 18 of 18
Offat - 1995
“Sr 100-N - 100-D Areas 0.094 £ 0.148 0.464 £ 0.088 Oof8
St 300 Area 0.010 = 0.006 0.018 £ 0.008 0of4
OSr 300 Area 0.042 £ 0.007 0.053 £ 0.012 Oof6
St Wenatchee River 0.049 £ 0.010 0.071 £0.018 0of6
Offal - 1990-1994

Sr 100-N - 100-D Areas 0.021 £ 0.006 0.099 £ 0.029 1 of 47
“Sr 300 Area 0.013 £ 0.002 0.035 £ 0.032 2 of 33
St Priest Rapids-Vernita'® 0.017 £ 0.005 0.032 £ 0.007 0of 10
N Kettle River 0.035 £ 0.006 0.048 £ 0.017 0of9

(a) Resultis pCi/g £2 standard error of the calculated mean.
(b) Maximum is pCi/g £2 total propagated analytical uncertainty.
(¢) Number of samples with values less than the detection limit out of number of samples analyzed.

(d) Sucker, 300 Area only; results for all other locations are whitefish.

(e) Discontinued in 1990.
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Figure 4.6.2. Cesium-137 Concentrations (maximum, median, and minimum) in Balsamroot and Desert Parsley
Collected on the Hanford Site in 1994. As a result of figure scale, some minimum and maximum values are concealed
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Figure 4.6.3. Strontium-90 Concentrations (maximum, median, and minimum) in Balsamroot and Desert Parsley
Collected on the Hanford Site in 1994. As a result of figure scale, some minimum and maximum values are concealed
by the point symbol.
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Figure 4.7.4. Annual Average Dose Rates (32 standard error of the mean), 1990 Through 1995

and distant thermoluminescent dosimeter locations during
1990 through 1995. Year-to-year variability is possible
for the reasons outlined above, and 10% annual variabil-
ity is possible (NCRP 1987).

Figure 4.7.3 shows locations of thermoluminescent dosim-
eters positioned along the Columbia River shoreline, and
Table 4.7.2 shows the maximum and average measured
dose rates for shoreline locations. Dose rates were high-
est near the 100-N Area shoreline and two to three times
higher than typical shoreline dose rates. The high rates
measured in the 100-N Area historically have been
attributed to past waste management practices in that
area. In 1995, however, third quarter thermoluminescent
dosimeter readings showed a marked increase in the
100-N shoreline exposures. The increase was due to work
that took place in August. This work involved remov-
ing reactor core fuel spacers from a storage vault (silo),
transferring them to rail cars, and shipping them to
another location. These spacers were radioactively “hot”
and were the cause of elevated thermoluminescent dosim-
eter readings at shoreline sites near the 105-N building.
The maximum quarterly reading from the 100-N Area
shoreline was 405 mrem/yr for the third quarter thermo-

luminescent dosimeter at the station below the 100-N stack.

The public does not have legal access to the 100-N Area
shoreline, but does have access to the adjacent Columbia
River. The dose implications associated with this access

are discussed in Section 5.0, “Potential Radiation Doses
from 1995 Hanford Operations.”

Table 4.7.3 summarizes the results of 1995 measurements,
which are grouped by operational area. The average
dose rates in all operational areas were higher than aver-
age dose rates measured at background locations. The
highest average dose rate onsite was seen in the 600 Area
and was due to waste disposal activities at US Ecology
Inc., a non-DOE facility.

Radiation Survey Results

In 1995, hand-held survey instruments were used to
perform radiation surveys at selected Columbia River
shoreline thermoluminescent dosimeter locations. These
surveys provided a coarse screening for elevated radiation
fields. The surveys showed that radiation levels were
comparable to levels observed at the same locations
in previous years. The highest levels were seen along
the Columbia River shoreline in the 100-N Area and
ranged from 3 to 20 urem/h. Survey information is not
included in the 1995 data volume (Bisping 1996), but is
maintained in the Surface Environmental Surveillance
Project tiles at Pacific Northwest National Laboratory
and can be obtained by written request.
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The measurements recorded at all three locations durin
the year were similar and unremarkable. Thirty- an
60-minute averages ranged from 11.7 microroentge:
per hour (UR/h) at Edwin Markham School for January

and £ | zmber to 7.2 uR/h in Leslie Groves Park in measured with thermoluminescent dosimeters at distant

November. Average monthly readings at all stations (background) stations.
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Collection and Analysis of Ground-
Water Samples

Ground-water samples were collected as part of the
Hanford Ground-Water Surveillance Project and other
monitoring programs. The Hanford Ground-Water Sur-
veillance Project uses data from other programs to pro-
vide a more complete interpretation. Monitoring data
from past years supplement the current analyses and
allow for the evaluation of trends through time. Wells
monitored by the various programs are shown in Fig-
ures 4.8.9 and 4.8.10. These figures indicate only well
names that are specifically discussed in the text. Due to
the high concentration of unconfined aquifer wells in the
operati mnly 600-A onfinec  ifer wells
are shown. Other unconfined aquifer wells called-out in
the text are shown on detailed maps for those areas in the
following sections. Ground-water monitoring was con-
ducted at the facilities shown in Figure 4.8.11 to comply
with the Resource Conservation and Recovery Act
(Hartman 1996).

Ground-water samples were collected from approximately
800 wells for all monitoring programs during 1995. The
Ground-Water Surveillance Project sampled 499 wells.
The monitoring frequency for the wells was selected based
on regulatory requirements, proximity to waste sources,
and characteristics of the ground-water flow system at the
sample location. Of the wells sampled, approximately
270 were sampled once, 280 were sampled twice, 100
were sampled three times, 90 were sampled four times
and 60 were sampled more frequently during the year.
Wells at the Hanford Site generally follow a naming sys-
tem in which the well name indicates the approximate
location of the well. The prefix of the well name indicates
the area of the Site, as shown in Table 4.8.2. The well
names for 600-Area wells follow a local coordinate sys-
tem in which the numbers indicate the distance relative
to an arbitrary datum location in the south-central part of
the Site.

Each monitoring program has access to ground-water data
collected by other programs through a common database
used to store and manage data. This database, called the
Hanford Environmental Information System, currently
contains approximately 1.4 million ground-water moni-
toring result records. After the data are verified and/or
validated, they are made available to federal and state
regulators for retrieval.

(Srosind-\Matar Pratartinn anc

Most ground-water monitoring wells on the Site are 10 to
20 c¢cm (4 to 8 in.) in diameter. Monitoring wells for the
unconfined aquifer are constructed with well screens or
perforated casing generally in the upper 3 to 6 m (10 to
20 ft) of the unconfined aquifer, with the open interval
extending across the water table. This construction allows
sample collection at the top of the aquifer, where maxi-
mum concentrations of radionuclides tend to be found.
Wells monitoring the shallowest of the basalt confined
aquifers have screens, perforated casing, or an open hole
within the monitored aquifer. Wells drilled before 1985
were generally constructed with carbon steel casing. Wells
recently constructed for Resource Conservation and
Recovery Act monitoring projects and Comprehensive
Environmental Response, Compensation, and Liability
Act characterizations have been constructed with
stainless-steel casing and screens. Most monitoring wells
onsite are sampled using either submersible or Hydrostar
pumps although some wells are sampled with bailers or
air-lift systems.

Samples were collected for all programs following docu-
mented sampling procedures (PNL 1993, WHC 1991b)
based on EPA guidelines (EPA 1986a). Analytical tech-
niques used are listed in Dresel et al. (1995), the Environ-
mental Monitoring Plan (DOE 1994a), and Comprehensive
Environmental Response, Compensation, and Liability
Act work plans. The radionuclides and chemicals ana-
lyzed are listed in Table 4.8.3. Several of the parameters
listed in Table 4.8.3 were not measured during 1995
because sufficient characterization has been obtained by
past analyses.

Most ground-water samples collected onsite in 1995 were
analyzed for tritium. Selected samples were analyzed for
other radionuclides. Sample results for radionuclides are
generally presented in picocuries per liter. However, the
results for total uranium, which is usually measured by
laser fluorescence, are given in micrograms per liter. The
results for analysis of individual uranium isotopes are
reported in picocuries per liter.

Nitrate analyses were performed on many samples col-
lected during 1995 because of the extensive areas with
elevated nitrate concentrations originating from onsite
and offsite sources. However, the elevated nitrate con-
centrations were below the Drinking Water Standard for
most of the affected area. Selected monitoring wells were
used for additional chemical surveillance. Chemical
sampling wells were chosen by considering the results of
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Figure 4.8.34. Distribution of Filtered Chromium in the 100-D and 100-H Areas, 1995
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Figure 4.8.38. Carbon Tetrachloride Concentrations in Well 299-W15-16, 1988 Through 1995

Water Standard. However, other wells sampled in previ-
ous years had reported concentrations above the Drink-
ing Water Standard for at least one sample event. The
maximum concentration detected in 1995 was 35 pg/L in
monitoring well 199-K-106A which is located near the
K-West reactor building.

Trichloroethylene in the 200 Areas. Trichloroethyl-
ene was detected in 1995 at levels greater than the Drink-
ing Water Standard in the 200-West Area in several areas
(Figure 4.8.39). The first area extends from the Plutonium
Finishing Plant to the west of T Plant, past the northern
boundary of the 200-West Area. Concentrations up to

19 ng/L were detected in 1995 in this plume. The second
location is near the U Plant. Although only a few wells
in this area contained trichloroethylene at levels above
the Drinking Water Standard. the plume extends into the
600 Area to the east, and the downgradient spread has
not been well-defined. Trichloroethylene was also mea-
sured at 25 pg/L in a sample from well 299-W22-20 near
the Reduction-Oxidation Plant.

Trichloroethylene in the 300 Area. Trichloroethylene
was detected in several wells throughout the 300 Area

although levels were generally below the Drinking Water
Standard. The highest level detected in the northern half

of the 300 Area in 1995 was 6.0 pg/L in well 399-1-16B.
This well monitors the lower portion of the unconfined
aquifer system. Samples from this well also contained
up to 130 pg/L of cis-1,2-dichloroethylene, which is
commonly found as a biodegradation product of trichlo-
roethylene. The Drinking Water Standards for trichloro-
ethylene and cis-1,2-dichloroethylene are 5 pg/L.
Trichloroethylene was also detected at levels above the
Drinking Water Standard in one well, 399-4-12 in the
southern half of the 300 Area, where the concentration
reported in 1995 was 5.0 pg/L. This well is used as a non-
potable water supply for aquatics research (Figure 4.8.2).

Trichloroethylene in the 600 Area. Secveral wells at
the Solid Waste Landfill (part of the central landfill)
contained trichloroethylene levels that are less than the
Drinking Water Standard (maximum of 2.8 Lg/L in
well 699-23-34A). Solid Waste Landfill wells had shown
trichloroethylene concentrations greater than the Drinking
Water Standard before 1994. The source of the trichlo-
roethylene in this area is apparently disposal of waste from
vehicle maintenance operations in the mid-1980s through
1987. A sample from one well south of Gable Mountain,
699-54-45A, contained 12 pg/L of trichloroethylene in
1994 but was not sampled for trichloroethylene in 1995.

229







Trichloroethylene is found at levels above the Drinking
Water Standard in a number of wells in the vicinity of the
Horn Rapids Landfill in the southern part of the Site
(Richland North Area). This contamination forms a plume
leading towards the 300 Area but appears to have an ori-
gin off the Hanford Site (Figure 4.8.40). The trend plots
shown on Figure 4.8.40 provide an indication of the
migration of the trichloroethylene plume toward the
northeast in this vicinity. The maximum trichloroethyl-
ene contamination detected in this plume in 1995 was
30 pg/L. in well 699-S31-E10C. DOE monitors this plume
under the 1100-EM-1 Record of Decision and through the
Ground-Water Surveillance Project.

Tetrachloroethylene

Tetrachloroethylene, also referred to as perchloroethylene,
was detected at low levels in a number of areas of the Site
including the 200-West Area, the 300 Area, and parts of
the 600 Area. A number of samples from wells in the
1100 and North Richland Areas contained concentrations
of tetrachloroethylene below the Drinking Water Standard.
In 1995, tetrachloroethylene was not detected at concen-
trations greater than the Drinking Water Standard of 5 pg/L
in the Solid Waste Landfill, where the concentrations
reached a maximum of 4.1 pg/L in well 699-24-34B in
1995. Tetrachloroethylene exceeded the Drinking Water
Standard in wells near the Solid Waste Landfill before
1994. Tetrachloroethylene is commonly used as a
degreasing solvent.

Radiological and Chemical Monitoring
Results for the Confined Aquifer

The confined aquifers below the unconfined aquifer show
much less impact from Site contamination than the
unconfined aquifer. The minor contamination found in
the confined aquifer may be attributed to several factors
including areas where the confining layers of basalt have
been eroded away, areas where disposal of large amounts
of water resulted in downward gradients, and areas where
wells penetrating to the confined aquifers provided path-
ways for contaminant migration. These factors produced
intercommunication between the aquifers, meaning they
permitted the flow of ground water from the unconfined
aquifer to the underlying confined aquifer, thereby
increasing the potential to spread contamination. Because
fewer wells are available to evaluate contamination in the
confined aquifer. it is important to consider contamina-
tion in the confined aquifer even where the levels are well
below Drinking Water Standards. The extent of tritium

(3rnind- AN atar Protartinn and Mnnitnrina Proanram

and other detected contaminants in the uppermost
confined aquifer are shown in Figure 4.8.41.

Intercommunication between the unconfined and the
underlying confined aquifers in the vicinity of the north-
ern part of the 200-East Area has been identified previ-
ously by Gephart et al. (1979) and Graham et al. (1984).
Spane and Webber (1995) evaluated the hydrochemical
and hydrogeologic conditions within the upper basalt
confined aquifer system and evaluated the potential for
offsite migration of contaminants through confined aqui-
fer pathways. The upper basalt confined aquifer was
monitored to determine the extent of ground-water con-
tamination resulting from interaction between the uncon-
fined and confined aquifers. Ground-water samples from
selected confined aquifer wells have been analyzed for a
variety of radionuclides and hazardous chemicals. Spane
and Webber (1995) identified several confined aquifer
wells north and east of the 200-East Area that show evi-
dence of intercommunication with the overlying uncon-
fined aquifer. Intercommunication between the unconfined
and confined aquifers in the area north and east of the
200-East Area has been attributed to erosion of the upper
Saddle Mountains Basalt and downward vertical gradi-
ents resulting from ground-water mounding associated
with waste disposal. Ground-water chemical data from
most confined aquifer wells in other areas of the Hanford
Site do not exhibit evidence of contamination, with the
exception of wells that were previously open to both the
unconfined and confined aquifers, thus providing conduits
for the downward transport of contamination.

Samples collected in 1995 from well 199-B3-2P in the
100-B Area contained up to 469 pCi/L of tritium and
3.93 pCi/L of strontium-90. Even though the value for
strontium-90 observed in 1995 was below the Drinking
Water Standard, values observed in the past were above
the Drinking Water Standard. This well is currently
completed in the confined aquifer but was open to both
the unconfined and confined aquifers between 1953 and
1970. It is likely that the well provided a conduit for
downward migration of contamination from the uncon-
fined aquifer. The current extent of contamination in the
confined aquifer near well 199-B3-2P is unknown.

Contamination has been identified in the confined aquifer
in the northern part of the 200-East Area and adjacent
parts of the 600 Area. The highest levels of contamina-
tion detected in the confined aquifer in this vicinity were
in well 299-E33-12. Contamination in this well is
attributed to migration of high-salt waste down the bore-
hole during construction when it was open to both the
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) Other Hanford Site
ironmental Programs

ronmental activities This section summarizes activities conducted in 1995
and regulations, to monitor the meteorology and climatology of the Site,
nonitor the impact assess the status of wildlife and cultural resources, moni-
> operations. tor Hanford Cultural Resources, and actively involve the

public in Site surveillance activities.
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operations (Figure 6.2.3). The gradual decline observed
in the late 1960s and early 1970s is attributed to persistent
coyote predation, mostly on the Columbia River islands
upstream from the old Hanford Townsite. Since the 1970s,
the center of the nesting population has shifted from
upstream to downstream islands near Richland, which in
recent years have been relatively free from coyote preda-
tion. The total nest count increased in 1995 compared to
1994. In 1995 fewer surveys were conducted, which
affected the count primarily because gulls used the aban-
doned goose nests making it difficult to relocate the nests
and determine if hatching occurred. Coyote predation

in eliminated or severely affected nesting on some
islands. In 1995, the Canada goose nesting surveys were
conducted biannually.
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F re 6.2.3. Canada Goose Nests on Islands in the
Hanford Reach, 1952 Through 1995

Canada goose populations are successful on the Hanford
Reach because the islands are restricted from human uses
during the nesting period and because shoreline habitats
provide adequate food and cover for broods (Eberhardt
et al. 1989).

Hawks

The undeveloped land of the semiarid areas of the Hanford
Site provides nest sites and food for three species of
migratory buteo hawks: Swainson’s, red-tailed, and

ferr
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of the relative scarcity of trees and cliffs. The ferruginous
hawk is a U.S. Fish and Wildlife Service candidate species
for listing as threatened and/or endangered. In recent
years, the number of ferruginous hawks nesting on the
Hanford Site has increased (Figure 6.2.4). The Site con-
tinues to provide hawk nesting habitats that are administra-
tively protected from human intrusion, and also provides
suitable foraging areas. The sharp declines in red-tailed
and Swainson’s hawk nests in the late 1980:  bably
not a result of Hanford Site activities because the number
of nests for the very sensitive ferruginous hawk did not
‘ed-tailed
Swainson’s hawks may have been related to impacts that
occurred during their migration and/or while they were
on their wintering grounds. Nesting pairs of red-tailed
hawks increased in 1991 and 1992 to approximately 25,
which represents a high for the species. A limited num-
ber of hawk surveys were conducted in 1993 and 1994,
however, because survey methods differed from those
used in previous years, the nest counts are not included
in Figure 6.2.4. No surveys were conducted in 1995.

decline (Figure 6.2.4). Decreases in nestii
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Figure 6.2.4. Red-Tailed, Swainson’s, and Ferruginous
Hawks on the Hanford Site, 1975 Through 1992
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Bromide, nitrite, phosphate,
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Nitrate
Chloride
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Volatile organics 129 124

(a) Control limit is less than detection level (method detection level for hazardous
constituents and below total propograted analytical uncertainty for radioactive

constituents).
and ground water. Overall, 83% of the DataChem by the Washington Department of Health. Organiza-
Lat ries blind spiked determinations were within tions, both public and private, from Idaho, Oregon, and
control limits and 85% of Quanterra Environmental Washington participate in analyzing the intercomparison
S es’ blind spiked determinations were within con- samples. No samples were designated by the Quality
trol limits (Table 7.0.6 and 7.0.7). This indicates, overall, Assurance Task Force for analysis in 1995.
acceptable results.
Pacific ! west National Laboratory also participates

in a Quality Assurance Task Force, a program conducted
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Table 7.0.4. Summary of Quanterra Environmental Services’
Samples, 1995

Media Radionuclides

Air filters “Mn, ¥Co, ©Co, 1>Sb, 17Cs,
HCe, *¥Pu, 2°Pu, MCs, total
alpha, total beta

Z-HAm
“Sr
"Ry, U total

Soil WK, St 197Cs, 21 Am), 2*Pu, 2“Pu
U total

Vegetation 1K, ©Co, ¥Cs, 2 Am, 2°Pu
ZKXPU, 9()Sr

Water H, 'Cs, *'Am, *°Pu, "Sr, total
alpha, total beta

60C0 54Mn

8Py, 24Cm, 'MCs, U total

(a) Control limits are from Sanderson et al. (1995).

Table 7.0.5. Summary of Quanterra Environmental Services’ Performance on EPA Intercomparison Program Samples,

1995
Media Radionuclides
Air filters Total alpha, total beta, *Sr, *"Cs
Milk 88r, PSr, Cs
iy
Water Wpy, M

133Ba’ 3H’ ()SZH
6OCO, Sgsr, ‘)()Sr’ 134CS’ 137CS

Total alpha, total beta, U total,
ZlﬁRa, 228Ra

(a) Control limits are from Jarvis and Siu (1981).

Number of
Rt—‘-cn]fc Rannrtad

1

|

Number Within

Cnnfrn] T imitcl@

1

1

267












Table 7.0.9. Comparison of Thermoluminescent
Dosimeter Results with Known Exposure, 1995

Analytical Results Quality Assurance

Effluent monitoring and near-facility environmental moni-

Known Exposure, Determined, % of . . .
arter mR mR (+2 SD) Exposure toring samples are analyzed by four different analytical
E— laboratories. The use of these laboratories is dependent

First 17 + 0.63 16.59 + 0.58 97.61 on the Hanford contractor collecting the samples and
23 £ 0.85 22,61 £ 0.21 98.32 contract(s) established between the contractor and the
27 £ 1.00 27.03 £ 1.38 100.10 analytical laboratory(s) used. Table 7.0.10 provides a
summary of Hanford’s analytical laboratory use for
Second ;(2) f 227;(1) ;?gg f ?ig 1(9)2411} effluent monitoring and near-facility monitoring samples,
28 + 104 2748 + 0.38 98 14 which are grouped by contractor and sample media.
Third 18 + 0.67 17.51 +0.29 97.28 The quality of the analytical data is assured by several
24 £ 0.89 25.08 £ 0.11 104.50 means. Counting room instruments are kept within cali-
26 £ 0.96 27.62 £ 0.45 106.23 bration limits through daily checks, the results of which
are stored in computer databases. Radiochemical s -
Fourth 17 £0.63 17.76 £ 0.49 104.47 .
20 + 0.74 2031 + 0.02 10155 dards used in analyses are measured regularly and the
25 + 0.93 2559 + 0.16 102.36 results are reported and tracked. Formal, written labora-
tory procedures are used in analyzing samples. Analytical
procedural control is ensured through administrative
procedures. Chemical technologists at the laboratory
qualify to perform analyses through formal classroom
and on-the-job training.
Table 7.0.10. Laboratories Utilized in 1995 by Contractor and Sample Type
Laboratories Utilized for
Laboratories Utilized for Effluent Near-Facility Environmental
Monitoring Samnlec Monitoring Samples
WHC"™ PNNL™ BHI* WHC
Air Water Air Water Air Water
Laboratory Samples Samples  Samples Samples  Samples  Samples Samples Other
Waste Sampling and
¢ aracterization
Facility X X X X X
222-S Analytical
Laboratory X X
Quanterra
Environmental
Services (Richland) X X X X
PNNL Analytical
Chemistry
Laboratory X X X

(a) Westinghouse Hanford Company.
(b)y Pacitic Northwest National Laboratory.
(¢c) Bechtel Hanford Inc.
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Table 7.0.13. Pacific Northwest National Laboratory Analytical Chemistry Laboratory Performance on
DOE Quality Assessment Program Samples, 1995

Number Number Number
of Results Within Control Outside of

Sample Media Analysis Reported Limits Control Limits
Air filters *Mn, ¥Co, *Co, *Sr, '“Ru, '*Sb,

I34CS 137CS l-l»-l»Ce 238Pu 239Pu

HAm 12 12 0
Water *H, >*Mn, ®Co, *Sr, '#Cs, ¥Cs,

23¥Py, 2¥Py, *'Am, U total 9 9 0
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Table A.2. Radionuclide Concentrations Measured in Columbia River Water at the 300 Area Water Intake, 1995 Compared to Values from the

Previous 5 Years

1995 1990-1994 Ambient Surface
No. of Concentration,™ pCi/L (10 uCi/mL) No. of Concentr  H>n,*® pCi/L Water Quality
Radionuclide®™ Samples Maximum Average Samples Maximum Average Standard,* pCi/L
Composite System
Alpha 4 1.49 £ 0.93 1.05 + 0.30 20 144 £ 1.02 0.658 + 0.188 15
Beta 4 3.63 £1.70 1.95 + 1.42 20 10.3 £ 13.7 1.77 £ 0.94 50
‘H 4 197 + 22 129 £+ 52 20 214 £ 22 144 + 17 20,000
MSr 4 0.417 £ 0.098 0.159 £ 0.172 20 1.37 £ 0.28 0.164 + 0.132 8
¥Tc 4 0.196 £ 0.536 0.0635 + 0.102 20 524 +£7.0 291 £ 522 900
U 4 0.391 £ 0.098 0.349 £ 0.031 20 0.559 £ 0.095 0.337 = 0.055 -l
U 4 0.0287 + 0.0278 0.0168 + 0.0098 20 0.034 £ 0.019 0.0127 £ 0.0047 -
Ry 4 0.374 £ 0.073 0.312 £ 0.056 20 0.478 £ 0.085 0.276 = 0.046 -
U-Total 4 0.747 £ 0.213 0.678 + 0.066 20 1.05 £ 0.19 0.626 = 0.101 -
(a) Maximum values are +2 total propagated analytical uncertainty. Averages are *2 standard error of the ¢, 1lated mean.

(b) Radionuclides are based on unfiltered samples collected by the composite system (see Section 4.2, “Surface Wate1

(c) Appendix C, Table C.1.

(d) Dashes indicate no concentration guides are available.

d Sediment Surveillance™).












Table A.6. Radionuclide Concentrations in Columbia River and Riverbank Spring Sediment, 1995 Cc¢  »ared to Values from the Previous 5 Years

Va4

1995 1990-1994@
Number of Concentration, pCi/g Number of Concentration, pCi/g
Location Radionuclide Samples Maximum® Median Samples Maximum® Median

River Sediment

Priest Rapids Dam “Co 4 0.0100 £ 0.0126 -0.00111 20 0.0379 % 0.0493 0.00290
¥1Cs 4 0.505 + 0.061 0.434 20 1.02 £ 0.14 0.484
%Eu 4 0.101 = 0.050 0.0513 20 0.107 £ 0.084 0.0454
29.240py 4 0.0106 £ 0.0022 0.00764 20 0.0175 £ 0.0032 0.00868
PSr 4 0.0157 £ 0.0048 0.0124 20 0.0224 + 0.0078 0.0132
»U 4 0.317 £ 0.167 0.137 20 0.137 £ 0.155 0.0372
U 4 223 +0.71 1.43 20 1.71 £ 0.65 0.835

White Bluffs Slough “Co 1 0.114 £ 0.025 0.114 5 0.0977 £ 0.0258 0.0740
MCs 1 0.693 + 0.077 0.693 5 0.925 £ 0.103 0.733
'%Eu 1 0.0498 £ 0.0371 0.0498 5 0.0646 £ 0.0820 0.0522
29240py 1 0.00314 £ 0.00113 0.00314 5 0.00726 £ 0.00174 0.00402
%St 1 0.00517 £ 0.00303 0.00517 5 0.0133 £ 0.0045 0.00654
U 1 0.155 £ 0.119 0.155 S 0.191 £ 0.044 0.0267
U 1 1.66 + 0.49 1.66 S 230 £ 0.26 0.828

100-F Slough ®Co 1 0.0275 £ 0.0106 0.0275 5 0.0369 £ 0.024 0.0240
BF1Cs 1 0.486 £ 0.054 0.486 5 0.758 £ 0.082 0.149
'$Eu 1 0.0162 £ 0.0276 0.0162 5 0.0636 £ 0.0477 0.0518
#39.24py 1 0.00242 £ 0.00082 0.00242 5 0.00153 = 0.00069 0.000907
PSr 1 0.00220 %= 0.00515 0.00220 5 0.00468 + 0.00328 0.00367
2y 1 0.00191 £ 0.00160 0.00191 5 0.0587 £ 0.0266 0.0352
28y 1 0.121 £ 0.016 0.121 5 1.40 £ 0.16 0.878

Hanford Slough “Co 1 0.315 = 0.046 0315 5 0.0850 £+ 0.0219 0.0284
¥1Cs 1 0.572 £ 0.067 0.572 5 0.516 £ 0.060 0.105
'$Eu 1 0.0781 £ 0.0382 0.0781 5 0.0848 = 0.0793 0.0 )
#9.240py 1 0.00729 £ 0.00234 0.00729 5 0 323 £ 0.00072 0.00174
“Sr 1 0.00590 + 0.00331 0.00590 5 0.00806 + 0.00352 0.00634
#U 1 0.235 + 0.159 0.235 5 0.123 £ 0.033 0.0839
3y 1 2.38 £ 0.88 2.38 S 2 023 0.942
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Table A.6. Radionuclide Concentrations in Columbia River and Riverbank Spring Sediment, 1995 Compared to Values from the Previous 5 Years

Concentration, pCi/g

(contd)
1995 1993-1994@
Number of Concentration, pCi/g Number of
ocation Radionuclide Samples Maximum® Median Samples Maximum™®
100-F Spring “Co 1 0.00441 £+ 0.0151 0.00441 0
¥1Cs 1 0.190 + 0.035 0.190 0
SEu 1 0.0370 £ 0.0354 0.0370 0
*Sr 1 0.00427 £ 0.00442 0.00427 0
U 1 0.173 £ 0.134 0.173 0
28U 1 1.19 £ 1.00 1.19 0
Hanford Townsite
Spring “Co 1 0.864 £ 0.0149 0.0864 2 0900 + 0.0211
Y1Cs 1 0.287 £ 0.032 0.287 2 0.250 £ 0.036
'SEu 1 0.0616 £ 0.0197 0.0616 2 0606 + 0.0329
NSr 1 0.00863 £ 0.0111 0.00863 2 0.00682 + 0.00470
U 1 0.234 + 0.141 0.234 2 0.0232 £+ 0.0068
28y 1 1.88 £ 0.54 1.88 2 0.974 £ 0.286
300 Area Spring “Co 0.0155 £ 0.0076 0.0155 2 0.0139 £ 0.0113
¥Cs 1 0.0699 =+ ( 0 0.0699 2 0.0736 £ 0.0166
1SSEu 1 0.0446 + ( 3 0.0446 2 0.126 £ 0.139
“Sr 1 0.00760 £ 0.00654 0.00760 2 0124 £ 0.0060
WU 1 0.406 + 0.165 0.406 2 0.124 £ 0.159
B0 1 5.19 £ 1.09 5.19 2 4.24 + 0.58

(a) 1995 river sediment values compared to values from 1990 through 1994; 1995 Riverba
(b) Values are £2 total propagated analytical uncertainty.

Median

0.0632
0.217
0.0558
0.00456
0.0104
0.716

0.00125
0.0648
0.0951
0.00945
0.0714
3.72

spring sediment values compared to values from 1993 through 1994.
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Table A.8. Ra

nuclide Concentrations Measured in Riverbank Spring Water, 1995 Compared tc

dues from the Previous 5 Years

Washington

1995 1990-1994 Ambient Surface
No. of Concentration,'™ pCi/L (10 uCi/L) No. of Concentration,” pCi/L. Water Quality
Location/Radionuclide Samples Maximum Median Samples Maximum Median Standard. pCi/L.
100-B Spring
Alpha 1 244 £ 1.24 2.44 4 354 £ 1.78 1.61 15
Beta 1 124 £ 2.6 12.4 4 38.1 £ 4.6 9.63 50
‘H 1 22,500 £ 1,730 22,500 4 14,300 £ 1,190 13,400 20,000
“Sr 1 0.0198 £ 0.149 0.0198 4 0.0724 £ 0.109 0.0150 8
PTc 1 253+ 32 253 4 23.5 £ 4.18 10.1 900
U-total 1 3.16 £ 0.40 3.16 4 1.98 £ 0.282 1.65 --
100-K Spring
Alpha 1 0.609 + 0.722 0.609 2 1.63 £ 1.23 1.50 15
Beta 1 1.84 + 1.61 1.84 2 3.60 £ 2.53 3.16 50
‘H 1 19,700 £ 1,530 19,700 2 18,300 + 1, 18,050 20,000
OSr 1 -0.0244 + 0.116 -0.0244 2 0.106 + 0.129 0.0375 8
PTc 1 -0.0211 + 0.512 -0.0211 2 0.805 + 0.579 0.628 900
U-total 1 1.27 £ 0.22 1.27 2 228 £0.32 224 -
100-N Spring
Alpha 1 0.0426 £ 0.356 0.0426 5 8.92 £ 138 1.67 5™
Beta | 1.48 £ 1.49 1.48 5 24,100 £ 1,7 8.79 50
‘H 1 12,000 + 969 12,000 5 30.900 £ 2,3 28.500 20,000
“Sr 1 0.0790 £ 0.104 0.0790 5 10,900 £ 2,020 0.129 8
“Tc 1 0.842 + 0.617 0.842 5 244 + 0.68 2.09 900
U-total 1 0.239 + 0.078 0.239 3 247 £0.37 0.771 --
100-D Spring
Alpha 2 1.28 £ 0.83 1.10 4 290 £ 191 1.92 15%
Beta 2 9.30 £ 2.39 5.72 4 208 £33 134 50
‘H 2 5.870 £ 531 2,980 4 12,500 + 1,040 7.270 20,000
#Sr 2 3.96 + 0.87 2.01 4 941 £ 1.78 5.72 8
PTc 2 -0.117 £ 0.542 -0.150 4 0.0782 £ 0.522 -0.00680 900
U-total 2 1.25 £ 0.21 0.768 4 1.92 £ 0.28 1.40 --
100-H Spring
Alpha 1 391 £ 1.64 3.91 4 459+ 1.93 4.38 15
Beta 1 394 £ 47 39.4 4 69.1 £ 7.05 61.6 50
*H 1 1,100 + 194 1,100 4 1,190 236 1,140 20.000
LSr 1 124 £ 24 12.4 4 252 %45 17.9 8
PTe 1 136 £ 15 136 4 133 £ 15 87.2 900
U-total 1 7.95 £ 1.01 7.95 4 835 £ 1.22 6.12 -






Table A.9. Concentrations of Polycyclic Aromatic Hydrocarbons (PAH) in Air, 1995

200-East SE 300 Area esnake Spring ; pg/m’
_Cor oo Concentration," pg/m* Concentration," pg/m- Risk-Based'™
AT o Maximun AVEIaEe Maximum Average Maximum Average Concentration
Phenanthrene 1,200 800 = 720 3,000 2,500 = 980 3,400 1,400 £ 2,700 NA®
Fluoranthene 180 140 £ 90 570 460 + 230 650 320 + 440 150,000,000 N«
Pyrene 94 58 £ 62 530 380 = 250 240 110 £ 180 110,000,000 N
Fluorene 360 170 + 340 610 270 £ 470 130 50 £ 110 150,000,000 N
Chrysene 51 30 = 36 400 150 £ 330 37 26 £ 22 1,000,000 C'¢
Benzo(b)fluoranthene 72 43 + 48 240 130 £ 190 50 33 + 30 10,000 C
Anthracene 8.2 5.6 £ 4.7 160 116 + 92 110 38 = 100 1,100,000,000 N
Benz(a)anthracene 62 36 + 74 10,000 C
Indeno(123-cd)pyrene 5 34 £ 47 62 35 + 48 8.1 8.1 10,000 C
Acenaphthene 13 13 43 27 £ 33 7.7 35+ 73 220,000,000 N
Ranzo(k)fluoranthene 15 9+ 12 44 25 £ 41 8.1 35+38 100,000 C
_nzo(g.h.i)perviene 0.65 0.65 43 23 £ 44 NA
D Iracene 16 16 1.000 C
A 24 16 £ 23 220,000.000 N

(a) Average 12 standard error of the calculated mean.

(b) From U.S. EPA Region Ill Risk-Based Concentration Table, R. L. Smith, February 9, 1995. The listed values are the lowest of the carcinogenic
(target cancer risk | x 10-°) and non-carcinogenic (target hazard quotient of 1.0) risk-based concentrations.

(¢) NA =not available.

(d) N =non-carcinogenic risk.

(e) C = carcinogenic risk.

Table A.10. Concentrations of Polychlorinated Biphenyls (PCBs) in Air, 1995

200-East SE 300 Area Rattlesnake Springs

Concentration,™ pg/m* Concentration,” pg/m* Concentration ' nefm?
PCB Number Maximum Average Maximum Average Maximum Average
101 150 150 270 160 £ 330 180 110 £ 140
138 190 110 £ 180 240 130 £ 200 210 100 + 160
87 120 120 190 110 £ 170 140 100 £ 110
118 220 140 £ 230 300 150 £ 270 250 89 + 210
105 120 120 160 70 £ 150 130 54 £ 130
153 140 140 190 68 £ 160 160 53+ 140
28 89 89 70 70 40 4019
52 86 86 82 58 + 53 28 25+89
187 24 24 35 94+ 34 29 29
44 46 46 17 17
128 45 45 60 2053 51 17 £ 46
18 15 15
180 34 18 + 45 42 15+ 37 36 12 £ 32
170 14 7.8+ 18 17 72%13 15 8.8 17
49 16 16 74 45 £ 81 9 6.5 7.1
183 13 13 19 7.2%20 15 4115
195 0.90 0.90 0.96 0.96 0.84 0.84
104 0.73 0.73
184 0.32 0.32 0.54 0.54
Total PCBs® 1,100 490 * 530 1,700 660 + 720 1,300 500 £ 550

(a) Average 12 standard error of the calculated mean.

(b) Sum of the individual congeners.

(¢) Risk-based concentration of 810 pg/m?* for a 1 x 10° target carcinogenic risk for total PCBs: from U.S. EPA
Region Il Risk-Based Concentration Table, R. L. Smith, February 9, 1995. Risk-based concentrations were not
available for the individual PCBs.
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Appendix C

Standards and Permits

K. A Saldi, E. J. Antonio, and G. W. Patton

Operations at the Hanford Site must conform to a variety
of governmental standards and permits designed to ensure

>bi  rcal and physical quality of the environment
for pubiic health, ecological, or aesthetic considerations.
The primary environmental quality standards and permits
applicable to Hanford operations in 1995 are listed in

: following tables. The State of Washington has promul-
gated water quality standards for the Columbia River,
Washington Administrative Code 173-201A. The Hanford
Reach of the Columbia River has been designated as
Class A (Excellent). This designation requires that
the water be usable for substantially all needs, including
drinking water, recreation, and wildlife. Class A water
standards are summarized in Table C.1. Drinking water
standards promulgated by the U.S. Environmental
Protection Agency (EPA) in 40 Code of Federal Regula-
tions (CFR) 141 are summarized in Table C.2. Select
surface freshwater quality criteria for toxic pollutants are
included in Table C.3.

Environmental radiation protection standards are pub-
lished in U.S. Department of Energy (DOE) Order 5400.5,
“Radiation Protection of the Public and the Environ-
ment.”” This DOE order establishes new limits for public
radiation dose and gives guidance for keeping radiation
exposures to members of the public as low as reasonably
achievable. These standards are based on guidelines
recommended by authoritative organizations, such as the
International Commission on Radiological Protection
and the National Council on Radiation Protection and
Measurements. The DOE has initiated a policy for
creating and implementing public radiation protection
standards that are generally consistent with the standards
used by the U.S. Nuclear Regulatory Commission in
regulating and licensing non-DOE nuclear facilities (i.e.,

nuclear power plants). Table C.4 shows the radiation
standards from DOE Order 5400.5. These standards
govern allowable public exposures to ionizing radiation
from DOE operations.

In Order 5400.5, the DOE established Derived Concen-
tration Guides that reflect the concentrations of individ-
ual nuclides in water or air that would result in an
effective dose equivalent of 100 mrem per year caused
by ingestion of water or inhalation of air at average
annual intake rates. Derived Concentration Guides are
not exposure limits, but are simply reference values that
are provided to allow for comparisons of radionuclide
concentrations in environmental media. Table C.5 lists
selected DOE Derived Concentration Guides for radio-
nuclides of particular interest at the Hanford Site. The
Derived Concentration Guides are useful reference
values but do not generally represent concentrations in
the environment that ensure compliance with either the
DOE, the Clean Air Act, or drinking water dose stan-
dards.

Permits required for regulated releases to water and air
have been issued by the EPA under the National Pollut-
ant Discharge Elimination System of the Clean Water Act
and the Prevention of Significant Deterioration require-
ments of the Clean Air Act. Also, under authority granted
by the Clean Air Act, the Washington State Depart-
ment of Health has issued a permit tfor Hanford radioac-
tive air emissions. Permits for collecting wildlife for
environmental sampling are issued by the Washington
State Department of Fish and Wildlife and the U.S. Fish
and Wildlife Service. Current permits are discussed in
Table C.6.
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Table C.4. Radiation Standards (Dose Limits®) for Protection of the Public from All Routine DOE Activities

All Pathways [limits from DOE Order 5400.5]

The effective dose equivalent for any member of the public from all routine DOE activities™ shall not exceed the
values given below.

Effective Dose Equivalent'’

mrem/yr mSv/yr
Routine Public Dose 100 1
Potential Authorized Temporary Public Dose" 500 5

Dose to Native Aquatic Animal Organisms from Liquid Discharges [interim limits from DOE Order 5400.5)

Radioactive material in liquid wastes discharged to natural waterways shall not cause an absorbed dose™’ to native
aquatic animal organisms that exceeds | rad per day (10 mGy per day).

Drinking Water Pathway Only [limits from 40 CFR 141 and DOE Order 5400.5]

Radionuclide concentrations in DOE-operated public drinking water supplies shall not cause persons consuming the
water to receive an effective dose equivalent greater than 4 mrem (0.04 mSv) in a year. DOE activities shall not cause
private or public drinking water systems downstream of the facility discharge to exceed the radiological drinking water
limits in 40 CFR 141 (Table C.2).

Air Pathways Only [limits from 40 CFR 61]

Effective Dose Equivalent"'

mrem/yr mSv/yr
Public Dose Limit at Location of Maximum Annual
Air Concentration as a Consequence of Routine DOE
Activities'™ 10 0.1

(a) Radiation doses received from natural background, residual weapons testing and nuclear accident fallout, medical
exposures, and consumer products are excluded from the implementation of these dose limits.

(b) “Routine DOE activities” implies normal, planned activities and does not include actual or potential accidental or
unplanned releases.

(¢) Effective dose equivalent is expressed in rem (or millirem) with the corresponding value in sievert (or millisievert)
in parentheses.

(d) Authorized temporary annual dose limits may be greater than 100 mrem/yr (but cannot exceed 500 mrem/yr) if
unusual circumstances exist that make avoidance of doses greater than 100 mrem to the public impracticable. The
Richland Operations Office is required to request and receive specific authorization from DOE Headquarters for an
increase from the routine public dose limit to a temporary annual dose limit.

(e) Absorbed dose is expressed in rad (or millirad) with the corresponding value in gray (or milligray) in parentheses.
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ental Permits

e Status.”

Prevention of Significant Deterioration Permit No. PSD-X80-14, issued to the Richland Operations Office by
Region 10 of the EPA, covers emission of NO_ to the atmosphere from the Plutonium-Uranium Extraction Plant and
the Uranium-TriOxide Plant. No expiration date.

Radioactive Air Emission Permit No. FF-01, issued to the Richland Operations Office by the Washington State
partment of Health under authority granted by the Clean Air Act, covers operations on the Hanford Site having a
potential to emit radioactive airborne effluents. Initially issued August 15, 1991, the permit was updated August 1993.

Wildlife Sampling Permits

Scientific Collection Permit WM-0039, issued by Washington State Department of Fish and Wildlife to Pacific
Northwest National Laboratory for 1995, covered the collection of food fish, shellfish, and wildlife, including
gamefish, for environmental monitoring purposes. Renewed annually.

Federal Fish and Wildlife Permit No. 671877, issued by the U.S. Fish and Wildlife Service to Pacific Northwest
National Laboratory, covers the collection of migratory wildlife. Renewed every other year.

Copies of the regulations concerning these permits may be obtained from the following organizations:

State of Washington U.S. Environmental Protection Agency U.S. Department of Energy
Department of Ecology Region 10 Richland Operations Office
300 Desmond Drive 1200 Sixth Avenue 825 Jadwin Ave.

Lacey, WA 98503 Seattle, WA 98101 Richland, WA 99352
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Table D.8. Technical Details of 300 Area Airborne Release Dose Calculations, 1995

Facility name 300 Area
Releases See Table 3.1.1
Meteorological conditions 1995 annual average, calculated from data collected at the 300 Area

and the Hanford Meteorology Station from January 1995 through
December 1995, using the computer code HANCHI

X/Q Maximally Exposed Individual at residence, 8.8 x 107 s/m* at 1.5 km
E; Maximally Exposed Individual at food source, 8.5 x 10 s/m* at
13 km SSE; 80-km population, 6.5 x 10 person-s/m*

Release height 10 m

Population distribution 282,000 (see Table D-3, Bisping [ 1996})

Computer code GENII, Version 1.485, 12-3-90

Doses calculated Chronic, I-year exposure, 50-year committed internal dose equivalent,

and annual effective dose equivalent to individual and population

Pathways considered External exposure to plume and ground deposits
Inhalation
Ingestion of locally produced foods

Files addressed Radionuclide Library, Rev 7-1-92
Food Transfer Library, Rev. 8-29-88
External Dose Factor Library, Rev. 5-9-88
Internal Dose Factor Library, Rev. 12-3-90
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Errata from the 1994 Hanford Site
Environmental Report
















No. of
Copies

Corps of Engineers
Resource Manager
Ice Harbor Project
Route 6, Box 693

Pasco, WA 99301

D. Cotter

Louis Berger & Assoc.
295 Promenade St.
Providence, RI 02908

S. Cox

U.S. Geological Survey

1201 Pacific Avenue, Suite 600
Tacoma, WA 98402

K. W. Crase

Health Protection Department
Westinghouse Savannah River Company
Savannah River Laboratory

P.O. Box 616

Aiken, SC 29802

T. A. Culp

Department 7575

Sandia National Laboratory
P.O. Box 5800
Albuquerque, NM 87185

R. Day

U.S. Department of Energy

Office of Operating Experience, Analysis and
Feedback

19901 Germantown Rd, EH-33

Germantown, MD 20874-1290

M. Davis

National Park Service
909 First Ave.
Seattle, WA 98104

D. Delistraty, Ph.D., Toxicologist
Washington State Department of Ecology
N. 4601 Monroe, Suite 202

Spokane, WA 99205-1295

No. of
Copies

J. Dewart

Environmental Surveillance Group
Los Alamos National Laboratory
P.O. Box 1663, MS: K-490

Los Alamos, NM 87545

L. DeWitt

COESP Manager

312 S. Columbia Center Blvd.
Kennewick, WA 99336

Director, Ecological Research Division
U.S  partment of Energy, ER-74 (( )
Washington, D.C. 20545

Director, Office of Environmental Audit
U.S. Department of Energy, EH-24
Washington, D.C. 20585

M. S. Dodgen

Westinghouse Savannah River Company
P.O.Box 616

Savannah River Site/Bldg 735-16A
Aiken, SC 29802

R. W. Donovan

Technological Hazards Branch Chief
Federal Emergency Management Agency
Region X, Federal Regional Center

130 228th Street S.W.

Bothell, WA 98021-9796

T. Droppo
COESP Manager
3621 W. Sylvester
Pasco, WA 99301

B. Drost

U.S. Geological Survey
1201 Pacific Ave., Suite 600
Tacoma, WA 98402

M. Dunkelman

Washington State Dept. of Health
Radiation Protection Division
P.O. Box 47827

Olympia, WA 98504-7827
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