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HANFORD SITE ENVIRONMENTAL REPORT FOR CALENDAR YEAR 1991 (PNL-8148),
PACIFIC NORTHWEST LABORATORY (PNL), RICHLAND, WASHINGTON, JUNE 1992

Enclosed is a copy of the Environmental Report for 1991 for the U. S.
Department of Energy (DOE}, Richland Field Office (RL), Hanford Site. The
purpose of the report is to present summary environmental data. These data
characterize site environmental management performance and confirm the success
of the continuing efforts to achieve compliance with environmental standards
and requirements. In addition, significant environmental programs and efforts
are highlighted.

This report is prepared and published annually for distribution to local,
State and Federal government agencies; Congress; the public; and the news
media. The report was prepared for RL by Pacific Northwest Laboratory.

Also enclosed is an addendum summarizing signficant changes to our compliance
status, current issues and actions, and conformance to environmental permit
requirements for the period January 1 through April 1, 1992. We prepared this
addendum as part of our continuing efforts to upgrade the quality of the
report.

1f you have any questions or desire additional information, please contact
R. F. Brich of the RL Quality, Safety, and Health Programs Division at
(509) 376-9031.

Sincerely,

p “John D. Wagoner
Manager
Enclosures:

1. Hanford Site Environmental
Report for 1991
2. Compliance Summary
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ENYIRONMENTAL COMPLIANCE SUMMARY
U.S. DEPARTMENT OF ENERGY’'S HANFORD SITE
JANUARY 1, 1992 TO APRIL 1, 1992

Compliance issues and activities relative to operations at the Hanford Site
for 1991 are discussed in Chapter Two of the attached report. The following

summary supplements Section 2.2, to address compliance with major
environmental statutes for the period January 1, 1992 to April 1, 199z2.

1. COMPLIANCE STATUS

COMPREHENSIVE ENVIRONMENTAL RESPUNSE, & OMPENSATION, AND LIABILITY ACT (CI

e

Expedited response actions for three waste sites are in progress at the
Hanford Site. Status for the period from January 1 through April 1, 1992, is
given below:

Excavation of the 618-9 Burial Ground was completed and 3,000 L (800 gallons)
of non-contaminated solvent were shipped off-site to a permitted hazardous
waste disposal facility. Evaluation of the trench debris to determine if low-
level burial ground acceptance criteria can be met before disposing the
remaining debris is underway.

A1l field activity for the 316-5 Process Trench sediment removal has been
completed and approximately 7000 cubic yards of contaminated soil were removed
from the active portion of the trenches. An independent third party is
validating the soil sampling data. The final report will be issued to the
regulators in July 1992,

Vapor extraction of carben tetrachloride from the vadose zone in the 200 West
Area began in February, 1992 at the 216-7-1A crib site. The vapor extraction
system is designed to remove carbon tetrachloride from the soils above the
groundwater, thereby removing the source that forms a groundwater plume.

CERCLA - rtabl lease

There were three releases reported under the CERCLA reportable quantity (RQ)
requirements between January 1, 1992 and April 1, 1992. A1l three releases
involved spilling small amounts of automobile anti-freeze (ethylene glycol) on
the asphalt roadway. Absorbent material was applied to the spills and the
contaminated mixture was disposed of according to the proper regulation.
Although the spills exceeded the CERCLA RQ of one pound, there was no impact
to personnel or the environment.
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Lawsuit Filed

On April 7, 1992 Legal Advocates for Washington and Heart of America,
Northwest filed a citizen lawsuit against DOE and WHC under CERCLA. The suit
alleges that releases of hazardous substances and wastes have and are
occurring from Tanks 106-C, 105-A and connected piping, ventilation,
infrastructure, duct work and other tanks. The lawsuit further alleges that
the appropriate agencies were never notified of the releases. The notice of
intent filed in January contained an allegation that RI/FSs were not being
§tarted in a timely manner; however, that allegation was not included in the
awsuit.

There were no new compliance issues identified regarding the Emergency
Planning and Community Right-to-Know Act during the period from
January 1, 1992 through April 1, 1992.

VATION AND RECOVERY ACT (RCRA}
Enforcement Actions

No enforcement actions have been taken by any off-site regulatory agency
between January 1, 1992 and April 1, 1992. A1l corrective actions from
earlier enforcement actions have either been completed or are scheduled for
compietion during the fiscal year 1992.

Hanford Par P

On January 15, 1992, the Washington State Department of Ecology issued a draft
permit for the Hanford Site for public comment. When issued, the Hanford Site
Facility Permit will provide the foundation for all future RCRA permitting at
Hanford in accordance with provisions of the Hanford Federal Facility
Agreement and Consent Order (Tri-Party Agreement). The draft permit is
currently undergoing pubiic comment assessment and incorpeoration of those
comments by Ecology.

Groundwater Monitoring

Fifty groundwater monitoring wells were constructed at seven RCRA treatment,
storage, and/or disposal (TSD) facilities to meet the Calendar Year (CY) 1992
Tri-Party Agreement milestone M-24-00. The RCRA groundwater monitoring wells
were constructed at the following TSD facilities in CY 1992: 216-S-10 Pond
and Ditch (three wells), low level Burial Grounds (18 wells), 216-A-29 Ditch
(four wells), 216-B Pond system (seven wells), 100-N Facilities {four wells),
single shell tanks (10 wells), and 216-100-D Ponds (four wells). All well
Tocations were approved by Ecology prior to drilling.
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The U.S. Department of Energy, Richland Field Office (RL) is discussing
‘strategies with Ecology for completing Tri-Party Agreement Milestone M-24-00.
“Over the past few years more than 250 RCRA shallow groundwater monitoring
detection wells have been drilled around several of the TSD facilities. These
systems are nearing completion and therefore, the technical need for the rate
of drilling (50 wells per year) as stated in the Tri-Party Agreement Milestone
M-24-00 needs to be revised.

The nitrogen oxide emissions from the Hanford Site chemical processing
facilities (Plutonium-Uranium Extraction (PUREX) Facility and UOQ Plant) are

permitted under the Prevention of Significant Deterioration (Psai program
within the Clean Air Act (CAA). Operations during this period were in
compliance with the permit. With cessation of all cladding removal and fuel
dissolution at the PUREX facility in 1983, nitrogen oxide emissions from that
facility have essentially ceased. The UO. Plant has not operated during 1991
or 1992, so it has provided negligible emissions as well.

sy equirement
The Hanford Site continues to both assess its existing radioactive air
emissions measurement systems and work with the U.S. Environmental Protection
Agency (EPA) Region-10 to determine which facilities regquire measurement
according to EPA design criteria. The Site continues te conduct the
assessments and discussions with EPA in response to a formal request for
information issued by EPA on February 10, 1992. That request was issued under
the EPA authority provided in Section 114 of the CAR. The request is for
sufficient information to allow EPA to determine if the site is in compliance.
The RL and EPA are also developing a federal facilities compliance agreement
undgr wh;ch any measurement compliance actions determined necessary will be
conducted.

¢ A A

Six permitted outfalls operated within their National Pollutant Discharge
Elimination System (NPDES) permit. Two outfalls had instances of
noncompliance. Iron in the N-Springs discharge was reported in January as
exceeding the permit limit. An investigation indicated that the high iron
result was caused by iron contamination (rust) within the sampling system.
The other incident involved sample analysis protocol in March. The helding
time specified by 40 CFR 136 was exceeded for the sample drawn to analyze for
total suspended solids in the filter backwash effluent at K Area.
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Lawsuit Filed

The Heart of America Northwest, lawsuit filed on April 7, 1992 alleges
violations of the Clean Water Act due to discharges to soil that is
hydrologically connected to surface waters without first obtaining an NPDES
permit.

SAFE DR

There were no new compliance issues identified regarding the SDWA from
January 1, 1992 through April 1, 1992.

Radioactively contaminated waste with greater than or equal to 50 ppm
polychlorinated biphenyls (PCBs} has been received from approved offsite DOE
activities for storage in the Hanford Central Waste Complex. A draft
compliance agreement for the storage of radicactive PCB waste is being
prepared and is projected to be transmitted to the Environmental Protection
Agency (EPA), Region 10 in mid-1992 as a basis for negotiation. This
agreement, between RL and EPA is intended to allow the acceptance and storage
of radioactive PCB waste at the Hanford Central Waste Complex until an
adequate disposal or treatment technology/capacity is available and the
accumulation of the stored waste is eliminated.

There were no new compliance issues identified regarding the FIFRA from
January 1, 1992 to April 1, 1992.

NDANGERED SPECIES ACT

There were no new compliance issues identified regarding the Endangered
Species Act from January 1, 1992 to April 1, 1992.

NAT ) PRESERVATION ACT

There were no new compliance issues identified regarding the National Historic
Preservation Act from January 1, 1992 to April 1, 1992.
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The consent order, DE 91NM-177 was signed December 23, 1991 by RL and WDOE
regulating Hanford Site liquid effluent discharges. In accordance with terms
of the order, sampling and analysis plans have been submitted to Ecology for
four Project W-049H effluent streams: 2101-M Laboratory wastewater, T-Plant
wastewater, 222-S Laboratory wastewater, and the B-Plant chemical sewer.
Additional commitments met included eliminating contamination control water
discharges to 216-U-14 ditch, and submission of a plan to reroute 1325-N
effluent to surface waters following best available technology/all known
available and reasonable methods of prevention, control and treatment
implementation.

The following is a summary of the more signifiéant compliance events pursuant
to the Tri-Party Agreement:

= Construction of the 2724-W laundry effluent wastewater treatment project
was completed.

« A date has been established for the submittal of a RCRA Part B permit
application for the B Plant.

¢ Milestone M-14-00 "Complete construction and initiate operations of a
low-level mixed waste laboratory” was not completed as originally
established. The DOE determined that analytical needs at the Hanford
Site would be better satisfied through the use of commercial laboratory
facilities. A change package to revise the milestone was submitted to
Ecology and the EPA. This change was rejected and a penalty was

assessed. A one year trial period to determine if milestones can be met

with laboratory contractors was established.

« Schedules were submitted for two liquid effluent treatment/disposal
facilities to be constructed at the Hanford Site.

= The Aggregate Area Management Study Report for the Z-Plant waste
management area including all source term operable units with "200-ZP"
designations was submitted.

= Interim stabilization of four single-shell tanks (Milestone M-05-03,
September 1991) remains on hold. Five single shell-tanks have pumps in
them and pumping is nearly complete, but as of June they were not being
pumped pending resolution of an unreviewed safety question on
criticality.
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The EPA Biennial Waste Minimization Report was completed in March 1992, and
progress continues on the DOE Waste Reduction report and the Source Reduction
and Recycling Report. Methods to implement Presidential Order 12780, which
requires recycling programs at federal facilities and programs to purchase
recycled products, are currently being investigated by Procurement.

TIGER T P

The Tiger Team identified 84 findings related to Environmental issues at the
Hanford Site in July 1990. Progress is being made on the Finding Response and
Planned Actions {FRPAs) to resclve these issues and are being carefully
tracked. As of March 25, 1992 there were 50 FRPAs awaiting verification by
Quality Assurance, 8 FRPAs had not yet been submitted for verification to
Quality Assurance, and 27 FRPAs were still open.

HANE ASTE VITR

FICATION PLANT (HWVP) PROJECT

During the first quarter of 1992 negotiations took place between the
participants in the Tri-Party Agreement tc establish new milestones for the
Hanford Waste Vitrification Plant (HWVP) project. As a results of the
negotiations, five (5) new interim milestones and one target milestone were
identified and are in the approval process including:

= [nitiate construction of the canister storage building or multi-
purpose storage building - February 1993.

e Initiate construction of the vitrification building foundation -
March 1993.

« Complete vitrification building and HWYP detailed design - June 1994.

e Initiate installation of vitrification building mechanical equipment
and piping - August 1994.

= Initiate installation of vitrification building electrical and
instrumentation system - November 1994.

New Target Milestone

= Initiate procurement of the melter - November 1993
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‘In the past several months scientists and engineers from Westinghouse Hanford
Company, Pacific Northwest Laboratories, Argonne National Laboratory, Georgia
Tech and Los Alamos National Laboratory, along with various consultants have
studied methods to prevent 101-SY from periodically releasing large amounts of
flammable gas. Extensive modeling of the behavior of the tank has proceeded
to the point that various methods are now planned to be tested in the tank.
Methods that will be tested include dilution, mixing, heating, ultrasonic
agitation and/or any combination of these four methods.

Two complete core samples were taken from Tank 101-SY during the first quarter
of 1992. Results from the chemical analyses further understanding of the
complex chemistry of this tank.

On April 28, 1992, Westinghouse Hanford Company (WHC) declared criticality
safety at the Hanford High Level Waste Tank Farms to be an Unreviewed Safety
Question (USQ). This condition was declared because Safety Analysis Reports
for single- and double-shell tanks state that the probability of a criticality
is “not credible.” WHC had recently determined that this conclusion was not
supported by technical data. Conservative operating limits have been placed
on the tanks by RL. WHC is preparing an action plan that will resolve the USQ
by validating existing data, in conjunction with newly acquired data
pertaining to the contents of each tank.
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Preface

U.S. Department of Energy (DOE) Order 5400.1,
“General Environmental Protection Program,”
establishes the requirement for environmental
protection programs. These pregrams ensure
that DOE operations comply with applicable fed-
eral, state, and local environmental laws and
regulations, executive orders, and department
policies. The DOE Richland Field Office (RL) has
established a plan for implementing this order,
United States Depariment of Energy-Richland
Operations Office Environmental Protection
Implementation Plan (Brich 1991); this plan is
updated annually.

The Hanford Site Environmental Report is pre-
pared annually pursuant to DOE Order 5400.1 to
summarize environmental data that characterize
Hanford Site environmental management per-
formance and demonstrate compliance status.
The report also highlights significant environ-
mental programs and efforts. More detailed
environmental compliance, monitoring, surveil-
lance, and study reports may be of value; there-
fore, to the extent practical, these additional
reports have been referenced in the text.

Although this report is written to meet DOE re-
porting requirements and guidelines, it is also
intended to meet the needs of the public. The
Summary has been written with a minimum of
technical terminoclogy. The Helpful Information
section lists acronyms, abbreviations, conversion
information, and nomenclature useful for under-
standing the report.

This report is prepared for the RL Technical Sup-
port Division as an activity of the Hanford Envi-
ronmental Surveillance and Oversight Program,
Pacific Northwest Laboratory, Office of Hanford
Environment. Pacific Northwest Laboratory is
operated for DOE by Battelle Memorial Institute.
Battelle Memorial Institute is 2 not-for-profit
independent contract research institute.

Inguiries regarding this report may be directed to
the RL Technical Support Division, P.O. Bex 550,
Richland, Washington 99352, or to Pacific North-
west Laboratory, Office of Hanford Environment,
P.0. Box 999, Richland, Washington 99352,
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Summary

The Hanford Site Environmental Report is pre-
pared annually to summarize environmental data
and information, describe environmental man-
agement performance, and demonstrate the
status of compliance with environmental regula-
tions. The report also highlights major environ-
mental programs and efforts.

The report is written to meet reporting require-
ments and guidelines of the U.S. Department of
Energy (DOE) and to meet the needs of the pub-
He. This summary has been written with a mini-
mum of technical terminology. The section en-
titled Helpful Information can also aid in reading
and interpreting the body of the report.

The foliowing sections:
o describe the Hanford Site and its mission

° summarize the status in 1991 of compliance
with environmental regulations

* describe the environmental programs at the
Hanford Site

¢ present information on environmental sur-
veillance and the ground-water protection
and monitoring program

» discuss activities to ensure guality.

More detailed information can be found in the
body of the report and in the cited references.

The Hanford Site and its
Mission

The Hanford Site in southcentral Washington
State is about 1,450 km? (560 mi?) of semiarid
shrub-steppe located just north of the confluence
of the Snake and Yakima rivers. This land, with
restricted public access, provides a buffer for the
smaller areas historically used for the production
of nuclear materials, waste storage, and wasie
disposal. About 6% of the land area has been

disturbed and is actively used. This 6% is
divided into operational areas:

¢ the 100-B/C, 100-D, 100-F, 100-H, 100-K, and
100-N Areas, which lie along the Columbia
River in the northern portion of the Hanford
Site

e the 200-East and 200-West Areas, which lie
in the center of the Hanford Site near the
basalt cuterops of Gable Mountain and Gable
Butte

s the 300 Area, near the southern border of the
Hanford Site

® the 400 Ares, between the 300 and 200 Areas
(home of the Fast Flux Test Facility)

¢ the 1100 Area, a corridor northwest of the
city of Richland used for vehicle maintenance
and other support activities.

The 600 Area is the designation for land between
the other operational areas.

The Hanford Site was acquired by the federal
government in 1943 and was dedicated for more
than 20 years primarily to the production of plu-
tonium for national defense and the management
of the resulting wastes. In the following years,
missions were diversified to include research and
development in the areas of energy, waste man-
agement, and environmental restoration.

The DOE has ended the production of nuclear
materials at Hanford for weapons. The mission
being implemented by the DOE Richland Field
Office (RL) includes:

*  waste management

¢ environmental restoration

® research and development

L]

techniology development.




Summary

Current waste management activities at the
Hanford Site include primarily managing wastes
with high and low levels of radioactivity (from
the defense activities) in the 200-East and 200-
West Areas. Key waste management facilities
include the waste storage tanks, Plutonium Ura-
nium Extraction (PUREX) Plant, Plutonium Fin-
ishing Plant, Central Waste Complex, Low-Level
Burial Ground, B Plant, and 242-A Evaporator.
In addition, used fuel is stored in the 100-K fuel
storage basins.

Environmental restoration includes activities to
decontaminate and decommission facilities and to
clean up or restore inactive waste sites. The
Hanford surplus facilities program conducts sur-
veillance and maintenance of such facilities, and
has begun to clean up and dispose of more than
100 facilities. Current activities include decom-
missioning of the 201-C strontium semiworks and
the 183-H solar Evaporation Basins,

Research and technology development activities
are also conducted on the Hanford Site in the
200, 300, and 400 Areas and an administrative
area south of the Hanford Site boundary. Many
of these activities are intended to improve the
techniques and reduce the costs of waste manage-
ment, environmental protection, and Site
restoration.

Operations and activities on the Hanford Site are
managed by RL through four prime contractors
and numerocus subcontractors. Each contractor is
responsible for the safe; environmentally sound
maintenance and management of its facilities
and operations, waste management, and monitor-
ing of operations and effluents for environmental
compliance.

The principal contractorsiinclude:

¢ Westinghouse Hanford Company

+  Battelle Memorial Institute

¢ Kaiser Engineers Hanford

¢ Hanford Environmental Health Foundation,

Non-DOE operations and activities include com-
mercial power production by the Washington

Public Power Supply System’s WNP-2 reactor
{near the 400 Area) and commercial low-level
radioactive waste burial by U.S. Eeology (near
the 200 Areas). Siemens Nuclear Power Corpora-
tion operates a commercial nuclear fuel fabrica-
tion facility, and Allied Technology Group Corpo-
ration operates a low-level radicactive waste
decontamination, supercompaction, and packag-
ing disposal facility adjacent to the southern
boundary of the Hanford Site.

Compliance With Environ-
mental Regulations

The DOE Order 5400.1, “General Environmental
Protection Program,” describes the environmen-
tal standards and regulations applicable at DOE
facilities. These environmental standards and
regulations fall into three categories: 1) DOE
directives, 2) federal legislation and executive
orders, and 3) state and local statutes, regula-
tions, and requirements. The following subsec-
tions summarize the status of Hanford’s compli-
ance with these applicable regulations and list
environmental occurrences for 1991.

A key element in Hanford’s compliance program
is the Hanford Federal Facility Agreement and
Consent Order (Tri-Party Agreement). The Tri-
Party Agreement is an agreement among the
U.S. Environmental Protection Agency (EPA),
Washington State Department of Ecology (Ecol-
ogy}), and DOE for achieving the compliance with
the remedial action provisions of the Compre-
hensive Environmental Response, Compensation,
and Liability Act (CERCLA) [including Super-
fund Amendments and Reauthorization Act
(SARA)] and with treatment, storage, and dis-
posal unit regulation and corrective action pro-
visions of the Resource Conservation and
Recovery Act (RCRA).

Compliance Status

This section summarizes the activities conducted
to ensure that the Hanford Site is in compliance
with environmental protection regulations.




Comprehensive Environmental
Response, Compensation, and
Liability Act

The CERCLA established a program to ensure
that sites contaminated by hazardous substances
are cleaned up by responsible parties or the gov-
ernment. The SARA broadened CERCLA and
established provisions for federal facilities.

The preliminary assessments conducted for the
Hanford Site revealed approximately 1,100
known individual waste sites where hazardous
substances may have been disposed of in a man-
ner that requires further evaluation to determine
impact to the environment.

The DOE is actively pursuing the remedial inves-
tigation/feasibility studies (RI/FS) process at
some operable units on the Hanford Site. The
selection of the operable units currently under
investigation is a result of Tri-Party Agreement
negotiations. All milestones related to the R/FS
process established for 1991 were achieved, and
Hanford was in compliance with these CERCLA/
SARA requirements. This takes into consider-
ation several milestones delayed through the
change request process.

Emergency Planning and Community
Right-To-Enow Act

The Emergency Planning and Community Right-
To-Know Act provides the public with informa-
tion about hazardous chemicals in the community
and establishes emergency planning and notifica-
tion procedures to protect the public from a re-
lease. Subtitle A of the law calls for creation of
state emergency response commissions to guide
planning for chemical emergencies. State com-
missions have also created local emergency plan-
ning committees {6 ensure community participa-
tion and planning.

The 1990 Hanford Tier Two Emergency and Haz-
ardous Chemical Inveniory (DOE 1990a) was
issued March 1, 1991, to the State Emergency
Response Commission, local county emergency
management committees, and local fire depart-
ment. The report contained information on haz-
ardous materials in storage across the Hanford
Site. Accordingly, during 1991, the Hanford Site

Summary

was in compliance with the reporting and notifi-
cation requirements contained in this Act.

Resource Conservation and
Recovery Act

The RCRA establishes regulatory standards for
the generation, transportation, storage, treat-
ment, and disposal of hazardous waste. Ecology
has been authorized by the EPA to implement its
dangerous waste program in lieu of the EPA for
Washington State, except for some provisions of
the Hazardous Solid Waste Amendments of 1984.
Eeology also implements the state’s regulations,
which are often more stringent.

At the Hanford Site, 63 treatment, storage, and
disposal (TSD) units have been identified that
must be permitted or closed in accordance with
RCRA and Washington State regulations. The
TSD units are required to operate under
Ecology's interim status compliance require-
ments. Approximately one-half of the units will
be closed.

The Tri-Party Agreement provides the frame-
work for meeting RCRA requirements. Forty-
seven of the forty-eight milestones scheduled for
1991 were completed, although some were
delayed as approved through the change request
process. At the end of 1991, 136 Tri-Party
Agreement milestones had been completed on or
ahead of schedule over the previous 3 years.

in December 1990, Ecology issued a Notice of
Noncompliance to RL regarding the return of
68 drums of packaged waste to the generating
site, the 183-H Solar Evaporation Basins. The
drums were returned to the Central Waste
Complex in January 1991. The inspection,
repackaging, and shipping of the 68 drums was
completed without any safety-related incidents.

A Part B permit application for the Hanford Site
was submitted to the regulators for review in
October 1991. As of the end of December 1991,
no comments had been received on this
submittal.

Quarterly RCRA ground-water sampling was
suspended at the Hanford Site in May 1990 when
the site analytical services contract with United
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States Testing, Inc., was terminated. A special
one-time sampling was conducted at selected
wells during February and March 1991. This
limited effort obtained ground-water data during
the period of extended negotiation to replace the
analytical services contract. Full-scale RCRA
ground-water monitoring activities resumed in
June 1891 when an interim contract was estab-
lished with Internationsal Technologies Corpora-
tion for analyzing ground-water samples. Fifty

ground-water monitoring wells were constructed

at seven RORA TSD facilities in 1991,

Subtitle I of RCRA deals with regulation of
underground storage tank systems, These regu-
lations were added to RCRA by the Hazardous
and Solid Waste Amendments of 1584. The EPA
has developed regulations imposing technical
standards for tank performance and manage-
ment, including standards governing the cleanup
and closure of leaking tanks. These regulations
do not apply to the single- and double-shell
nuclear waste tanks, which are regulated as TSD
facilities.

During 1991, four abandoned tanks located in the
3000 Area were removed and disposed of. Addi-
tionally, one gasoline tank was removed from the
100-N Area when a gas station was closed. A
total of 14 tank/piping systems were fested. Five
systems failed and were taken out of service.

Clean Air Act

The purpose of the Clean Air Act is {o protect
public health and welfare by safeguarding air
quality, bringing poliuted air into compliance,
and protecting clean air from degradation. In
Washington State, the provisions of the act are
implemented by EPA, Washington State
Department of Health (BOH), and local air
authorities.

The Hanford Site is operated undsr a Prevention
of Significant Deterioration permit (No. PSD-
X80-14) issued by the EPA in 1986. The permit
sets specific limits for emissions of nitrogen
oxides from the Plutonium Uranium Extraction
(PUREX) and Uranium Oxide (UO,) plants.

The DOH, Division of Radiation Protection, has
promulgated regulatory controls for radioactive
air emissions under Section 116 of the Clean Air
Act. Washington State regulations (WAC 246-
247) require registration of all radioactive air
emission point sources with the DOH. Al signifi-
cant Hanford Bite stacks smitting radiation have
been registered in accordance with applicable
regulations.

Revized Clean Air Act requirements for radioac-
tive air emissions were issued December 15,
1989, under National Emission Standards for
Hazardous Air Pollutants (NESHAP) 40 CFR 61,
Subpart H. Emissions from the Hanford Site are
well within the new EPA offsite emissions stan-
dard of 10 mrem/yr [effective dose equivalent (see
Glossary)]. However, Hanford Site sources do not
vet meet the new procedural requirements for
flow measurement, emissions measurement,
quality assurance, and sampling documentation.
The RL received a 2-vear extension of the
Subpart H requirements until December 15,
1991, Negotiations are ongoing.

Pursuant to the NESHAP program, EPA has
developed regulations specifically addressing
asbestos emissions 40 CFR 61, Subpart M. These
regulations apply at Hanford in building demoli-
tion/disposal and waste disposal operations. Dur-
ing 1991, 1,160 »® (1,517 yd?) of asbestos were
removed.

The local air authority, the Tri-Counties Air Pol-
lution Control Authority, enforces (General Begu-
lation 80-7. This regulation pertains to detrimen-
tal effects, fugitive dust, incineration products,
odor, opacity, asbestos, and sulfur oxide emis-
sions. The Authority has also been delegated
responsibility to enforce the EPA asbestos regula-
tions under NESHAP. The Site remains in com-
pliance with the regulations.

Hanford Site contractors have prepared Facility
Effluent Monitoring Plans (FEMPs) specific to
various facilities across the Site. The FEMPs
include sections that outline compliance with
40 CFR 61 (atmospheric emissions). The prepa-
ration of FEMPs was completed in late 1991. A

viti




summary of each FEMP has been incorporated
into a sitewide environmental monitering plan
covering effluent monitoring and environmental
surveitlance.

Clean Water Act

The Clean Water Act applies to all discharges to
waters of the United States. At the Hanford Site,
the regulations are applied through g National
Pollutant Discharze Elimination System
(NPDES) permit governing effiuent discharges

to the Columbia River. The NPDES permit

{No. WA-000374-3) specifies discharge points
{called outfalls, of which there are eight), effluent
Hmitations, and moenitoring requirements,

There were four reportable conditions in 1991,
Problems were experienced in'measuring the flow
at Qutfall 003 in the 100-K Area. With low flows,
rust from the associated piping accumulates in
the meters. The design of the system was evalu-
ated, and changes were made to alleviate the
problem.

The pH permit Hmit was exceeded in the

100-N Area (Outfall 009). The cause of the
exceedance was thought to be inlet water with a
high pH. Action was taken teo isolate the inlei
water from the outfall. The 100-K Area cutfall
(Outfall 004) total suspended solids (TS8) analy-
sis was net performed within the 7-day regula-
tory sameple holding time. Procedures were re-
viewed with operations personinel.

Quarterly sampling results normally reported in
April for an N reactor outfall were delaved. The
wrong test well was sampled and a new sample
and analysis had to be conducted.

Safe Drinking Water Act

The National Primary Drinking Water Regula-
tions of the Safe Drinking Water Act apply fo the
drinking water supplies at the Hanford Site.
These regulations are enforeed by the DOH.
Draring 1991, sanitary water was supplied on the
Hanford Site by 15 individual drinking water
systems. All water systems were in complianee
with the requirements of the applicable
reguiations.
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Toxic SBubstances Control Act

The application of Toxic Substances Control Act
reguirements to Hanford essentially invelves
regulation of PCBs. The Hanford Site is cur-
rently in compliance with regulations for nonra-
dicactive PCBs. Effective nationwide ireatment
and disposal capacity and technologies have not
been developed for radicactive PCB waste. These
wastes are being stored with EPA approval,
pending development of treatment and disposal
technologies and capabilities.

Federal Insecticide, Fungicide, and
Reodenticide Act (FIFRA)

The EPA is responsible for ensuring that a chem-
ical, when used sccording to label instructions,
will not present unreasonable risks to human
health or the environment. The FIFRA and the
Revised Code of Washington 17.21, “Washington
Pesticide Application Act,” as implemented by
WAC 16-228, General Pesticides Regulations,
apply to storage and use of pesticides.: The Han-
ford Site is in complisnee with the Act’s require-
ments and WAL 16-228 regulations pertaining to
storage and application of pesticides.

Endangered Species Act

A few rare species of native plants and animals
are known to occur on the Hanford Site. Some of
these are Hsted by the U.5. Fish and Wildlife
Service as endangered or threatened (federally
listed). Others are listed by the Washington
State Department of Wildlife as endangered,
threatened, or sensitive species. The Site moni-
toring program is discussed in Sectien 3.3, “Envi-
ronmental Studies and Programs.” Hanford
activities complied with the Endangered Species
Actin 1991

National Historic Preservation Act, Ar-
chaeological Resources Profection Act,
and American Indian Heligious Freedom
Act

Cultural resources on the Hanford Bite are sub-
ject to the provisions of the National Historic
Preservation Act and the Archaeological Re-
sources Protection Act. Compliance with these
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Acts is accomplished through a monitoring pro-
gram which is described in Section 3.3, “Environ-
mental Studies and Programs.” In 1991, Hanford
operations complied with these Acts.

National Environmental Policy Act
(NEPA)

The NEPA establishes environmental policy to
prévent or eliminate damage o the environment
and to enrich our understanding of ecological
systems and natural resources. The NEPA re-
quires that major federal projects with significant
impacts be carefully reviewed and reported to the
public in environmental impact statements
(EISs). Other NEPA documents such as enviren-
mental assessments are also prepared in accor-
dance with NEPA requirements.

Several EISs related to programs or activities on
the Hanford Site are in process or in the planning
stage. These are: :

s Draft Envirenmental Impact Statement, De-
commissioning of Eight Surplus Production
Reactors ut the Hanford Site, Richland,
Washington

s Programmatic Environmental Impuact State-
ment for the Office of Environmental Restora-
tion and Waste Management Program

»  Weapons Complex Modernization Program-
matic BIS. -

NEPA assecssments also included information
on floodplain management and protection of
wetlands.

Environmental Occurrences

Onsite and offsite environmental cccurrences
(spills, leaks, stc.) of radicactive and nonradioac-
tive efftuent materials during 1991 were reported
to DOE as specified in DOE Order 5000.3A and
to other federal and state agencies as required by
law. All emergency, unusual, and off-normal
occurrence reports, including event descriptions
and corrective actions; are available for review in
the RL Public Reading Room, Washington. There
were no emergency cccurrences reported in 1991,

A large number of off-normal environmental oc-
currence reports were filed at Hanford during
1991, covering everything from spills of automo-
tive battery acid to leaks from overheated motor
vehicle cooling systems. Because of the volume of
reported off-normal occurrences, event summa-
ries are not incladed here.

The 1991 unusual occurrences with the most
potential for environmental impact and their
oceurrence numbers are:

®  Release of Contaminated Well Water to the
Ground (RL-PNL-P14BOPER-19911004)

¢ Diesel Fuel Spill (RL-WHC-WHC100ERD-
1991-1002)

s Radiation Contamination (RL-WHC-PFP-
1991-1020)

». . Purgewater Discharge to the Ground (WHC-
91-0008-183H).

Environmental Programs

Environmental programs were conducted at
Hanford to restore environmental quality, man-
age waste, develop appropriate technology for
cleanup activities, and study the environment.
These programs are discussed below.

Environmental Restoration

The environmental restoration program has been
established to clean up inactive waste sites and
decontaminate and decommission surplus facili-
ties. Two major programs will implement these
actions:

* environmental restoration remedial action
program

o Hanford surplus facilities program.

The environmental restoration remedial action
program was established to comply with regula-
tions for characterizing and cleaning up of in-
active waste sites, The program specifically in-
ciudes identification and characterization of




inactive sites, cleanup design and action, and
post-closure activities of inactive radioactive,
chemically hazardous, and mixed waste sites. A
number of operable units (clusters of waste sites)
have been created. Remedial investigations are
being conducted at 16 operable units to deter-
mine the need for remediation at these units.
Expedited Response Actions were initiated on
three individual wastes sites: the 618-9 Burial
Ground, the 300 Area Process Trenches, and the
200-West Area carbon tetrachloride site. More
than 40 drums containing over 5,678 L (1,500
gal) of solvent and uranium were removed from
the 618-9 Burial ground, preventing the liquid
from eventually reaching the ground water.
Work was completed at the 300 Area Process
Trenches where approximately 5,300 *

{7,000 yd®) of contaminated soil were removed
and isolated. A pilot-scale carbon tetrachloride
vapor extraction unit was successfully demon-
strated at the 200-West Area.

Many DOE-owned facilities at the Hanford Site
that were formerly used for nuclear materialg
production have been retired from service and
declared surplus. The Hanford surplus facilities
program manages these facilities for DOE. The
program provides for surveillance and mainte-
nance, as well as eventual decommissioning, of
these facilities.

The activities currently under way include clean-
ing up the 183-H Solar Evaporation Basins,
decommissioning of the 201-C Strontium Semi-
works, decommissioning of several 100 Areas
ancillary facilities, and preparing the final EIS
Decommissioning of Eight Surplus Production
Reactors at the Hanford Site, Richland,
Washington.

Waste Management

Waste management is the safe and effective man-
agement of active and standby facilities and the
treatment, storage, and disposal of radicactive,
hazardous, and mixed waste. An important com-
ponent is to minimize the generation of waste.
The Site contractors have integrated waste mini-
mization and pollution prevention awareness
programs into a single, coordinated initiative.
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Waste minimization is being accomplished pri-
marily by source reduction and recycling tech-
niques.

A major strategy for Hanford’s waste manage-
ment is to discontinue discharges of liquid con-
taminated effluents te the soil column. Effluent
streams containing hazardous and/or radioactive
wastes will no longer be discharged or will be
treated to remove contaminants before discharge.
Thirty-two Haguid effluent streams have been
identified for which action is required. This ac-
tion is included as a milestone under the Tri-
Party Agreement Action Plan,

The major effort for cleanup of the Hanford Site
will be the disposal of the stored wastes resulting
from past production operations. The strategies
for handling and disposing of these wastes, as
well as newly generated wastes, were established
through the National Environmental Policy Act
(NEPA) process. The resulting record of decision
recommends implementing preferred alterna-
tives, described by the Final Environmental Im-
pact Statement, Disposal of Hanford Defense,
High-Level Transuranic and Tank Wastes.

Technology Development

The Office of Technology Development was
formed to consolidate and provide centralized
management and oversight for research, develop-
ment, demonstration, testing, and evaluation

-activities, and support to DOE Headguarters

(HQ, in Washington, D.C.) Offices of Environ-
mental Restoration and Waste Management,
Waste Operations, Defense Programs, Nuclear
Energy, and Energy Research. The technology
development activities seek to coordinate new
and more effective technologies to solve environ-
mental restoration and waste management
challenges.

During 1991, two integrated demonstrations
were assigned to Hanford contractors for lead
coordination: 1) for underground storage tank
stabilization and remediation, and closure of
high-priority single-shell tank RCRA sites and
2) to provide sclutions for the Expedited

Xi
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Response Action to remediate the carbon tetra-
chloride plume in the 200-West Area.

Environmental Studies

Wildlife populations inhabiting the Hanford Site
are monitored to measure the status and condi-
tion of the populations, and to assess effects of
Hanford operations. Particular attention is paid
to species that ave rare, threatened, or endan-
gered nationally or statewide and those species
that are of coonmercial, recreational, or aesthetic
importance statewide or locally. These species
include the bald eagle, chinook salmon, Canada
goose, several speries of hawk, Bocky Mountain
Eik, mule deer, white pelican, and other bird
species.

Fluctuations in wildlife and plant species on the
Hanford Site appear o bé a result of natural
ecological factors and management of the Colum-
bia River system. The establishment and man-
agement of the Hanford Site has had a net posi-
tive effect on wiidlife relative to probable
alternative uses of the Site.

The Hanford Cultural Resources Laboratory was
established by the U.S. Department of Energy
Richland Field Office in 1987 as part of the Pa-
cific Northwest Laboratory. Cultural resources
on the Hanford Bite are closely monitored and
projects are reloeated in cases where there is a
possibility of altering any significant historical
sites.

1t appears that erosive processes are the most
significant factors affecting most of the sites!
Wind erosion from off-road-vehicle use plays a big
part in the deterioration of sites inside and out-
side of the security perimeter.

Two cultural properties were evaluated for their
eligibility to the National Register of Historic
Places. The first is a hunting blind and kili site
in the Gable Mountain/Gable Butte Archaeologi-
eal District. Resulls of test excavations are being
used to support its nomination. The second,
White Bluffs Road, an sncient Native American
trail, was determined eligibie for the National
Register of Historic Places.

Technical work done in 1891 on the Hanford En-

~vironmental Dose Reconstruction Project (HEDR)

consisted of studying data obtained in 1990, re-
strecturing models to enhance their capabilities,
developing estimates of releases of radicactive
materials, and evaluating additional information
needed to produce estimates.

The community-operated environmental surveil-
lance program was initiated in 1990 to increase
the public's invelvement in and awareness of
Hanford's surveillance program. Three surveil-
iance stations began eperation in March 19381,

An-education cutreach program was established
with the ¥Yakima Indian Nationel in 1991, This
program provided an opportunity for a student to
study Columbia River water quality and fish
health and environnmental monitoring activities
conducted et Hanford.

Environmental Monitoring
Information

Environmental monitoring of the Hanford Site
consists of 1) effluent monitoring and 2) environ-
mental surveillance. Effluent monitoring is per-
formed as appropriate by the Site facility opera-
tors at the facility or at the point of release to the
environment. Environmental surveillance con-
sists of sampling and analyzing environmental
media on and off the Hanford Site to detect and
guantify potential contaminants, and to assess
their environmental and human health
significance.

The overall objectives of the moniforing programs
are to demonstrate compliance with federal,
state, and local regulations; confirm adherence to
DOE environmental protection policies; and sup-
port environmental management decisions.

The following sections describe the effiuent moni-
toring and environmental surveillance conducted
in 1991 and the results.




Effluent Monitoring

Effluent monitoring measures the amounts of
radioactive and nonradicactive effluent liquids,
gases, and solids released to or disposed of in the
Hanford Site environment. Facility operators
monitor effluents mainly through sampling and
analyzing. The effluent data gathered from mon-
itoring activities are evaluated to determine the
degree of compliance with applicable federal,
state, and local regulations and permits.

Air emission flows are quantified using a combi-
nation of discharge point measurements and cal-
culations based on process information. Emis-
sions can contain volatile forms of radionuclides,
noble gases, and radioactive particles. An air
emission discharge is monitored when it has the
potential of exceeding 10% of release limits.
Stacks and vents are monitored for total alpha
and total beta activity and, as warranted, specific
radionuclides. A nonradioactive emission is mon-
itored if it could exceed 50% of applicable stan-
dards. Nonradicactive constituents monitored
include nitrogen oxides, particulate matter, sul-
fur oxides, carbon monoxide, hydrocarbons, and
ammonia. Air emission discharge points are
loeated in the 100, 200, 300, 400, 800, and

1100 Areas.

Onsite lguid effluents discharge to cribs, ponds,
ditches, the City of Richland treatment facility,
and the Columbia River. Samples of these efflu-
ents are analyzed to demonstrate whether appli-
cable standards are met. Radicactive discharges,
following a downward trend, decreased further in
the 100 and 300 Areas. Total activity discharged
in the 200 Areas did increase, but not substan-
tially. Most nonradioactive liquid discharges also
decreased, some significantly, such as sodium
sulfate and aluminum sulfate in the 160 Areas.
Exceptions, with moderate increases, were total
organic carbon in the 200 Areas and nitrates,
polyacrylamide, and aluminum sulfate in the

300 Area.

Air Surveillance
Transport of atmospheric releases of radioactive

materials from the Hanford Site to the surround-
ing region represents a direct pathway for human
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exposure. Radioactive materials in air were sam-
pled continuously at 47 locations onsite, at the
Site perimeter, and in nearby and distant com-
munities. Samples were also collected at three
community-operated environmental surveillance
stations that were managed and operated by local
school teachers. Particulates were filtered from
the air at all locations and analyzed for radio-
nuclides. Air was sampled and analyzed for
selected gaseous radionuclides at key locations.
Several radionuclides released at Hanford are
also found worldwide from two other sources:
those radionuclides that are naturally occurring
and those resulting from the fallout from nuclear
weapons testing. The influence of Hanford emis-
sions on local radionuclide concentrations was
indicated by the difference between concentra-
tions measured at distant locations within the
region and concentrations measured at the Site
perimeter.

Average 1991, "“Ru, 1, total beta, and total
alpha radiation concentrations were greater at
the Site perimeter than at the distant locations;
however, only for "I was the difference statisti-
cally significant (5% significance level). The dif-
ferences in tota! beta and alpha radiation were
predominantly due to the effects of natural geo-
logical variances. Ruthenium-106 was generally
below detectable concentrations both on and off
the Hanford Site. Elevated uranium concenira-
tions (U and #*U) were reported for 300 Area
air samples collected during the third and fourth
quarters of 1991. The maximum air concentira-
tion (3,450 aCi/m?®, #*U) at the 300 Area was 3.4%
of the derived concentration guide (DCG), the
concentration that would result in a dose equal to
the DOE standard to protect public health. How-
ever, uranium concentrations measured at the
downwind Site perimeter locations were not el-
evated during this time period. For 1991 the
overall air pathway resulted in a potential dose
to the maximally exposed individual that was
0.07% of the Clean Air Act standard.

Surface-Water Surveillance
The Columbia River was one of the primary envi-

ronmental exposure pathways to the public dur-
ing 1991 as a result of operations at the Hanford
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Site. Radiological and nonradiological contami-
nants entered the river along the Hanford Reach
as direct effluent discharges and through the
seepage of contaminated ground water. Water
samples were collected from the river at various
locations throughout the year to determine com-
pliance with applicable standards.

Although radicnuclides associated with Hanford
operations continued to be routinely identified in
Columbia River water during the year, concen-
trations remained extremely low at all locations
and were well below applicable standards. Non-
radiological water quantity constituents mea-
sured in Columbia River water during 1991 were
also in compliance with applicable standards.

Samples from three Columbia River shoreline
springs, contaminated as a result of past waste
disposal practices at Hanford, were collected dur-
ing 1991. Contaminant concentrations in the
springs were similar to those found in the ground
water. Radionuclides concentrations were gener-
ally below the DOE DCGs. However, ®Srin N
Springs water was abeve the DCG as well as the
drinking water standard (BWS). Tritium, while
below the DCG, was above the DWS at the
Hanford townsite springs.

Samples of Columbia River surface sediments
were collected from behind McNary and Priest
Rapids Dams and from four shoreline locations
along the Hanford Reach of the Columbia River
during 1991. As in the past, radionuclide concen-
trations in sediments behind McNary Dam were
generally slightly higher than those observed in
sediments collected from behind Priest Rapids
Dam and along the Site.

Three onsite ponds were sampled to determine
radionuclide concentrations. These ponds are
accessible to migratory waterfowl and other ani-
mals. As a result, a potential biological pathway
exists for the removal and dispersal of contami-
nants that may be in the ponds. Concentrations
of radionuclides in water collected from these
ponds during 1991 were similar to those chserved
during past years. In all cases, radionuclide con-
centrations in the onsite pond water were below
the DOE DCG.

Offsite water, used for irrigation and/or drinking
water, was sampled to determine radionuclide
concentrations in water used by the nearby
public. Elevated total alpha and total beta con-
centrations, sttributed to naturally occcurring
uranium, were observed at some locations. Aver-
age radionuclide concentrations in offsite water
during 1991 were within applicable drinking
water Hmits.

Soil and Vegetation Surveillance

In 1991, 18 soil samples were collected on the
Hanford Site and 10 were collected offsite. The
onsite samples were obtained near major operat-
ing areas, where any effects from Hanford opera-
tions would be expected to be most apparent.
Most of the offsite sampling locations were at the
Site perimeter and in a generally downwind
direction. Some were collected upwind of the Site
at distant locations to establish background con-
centrations. The offsite soil samples were sorted
into four different categories: offsite, community,
distant, and perimeter locations. Strontium-90,
WiCs, ¥92Py, and wranium were the only radio-
nuclides consistently detected in the samples.

The results were used to make two comparisons.
The first comparison, between the onsite and the
combined offsite locations, did not indicate a dif-
ference between the two groups, but the second
comparison, between the perimeter and the back-
ground locations, did show a difference, which
was due to an apparent decrease in concentra-
tions of ¥Sr, ¥Cs, and ¥*Pu at distant loca-
tions and an increase in uranium. These
changes may be a resuit of natural variations

in the environment.

In 1891, 13 onsite and 7 offsite vegetation
samples were collected. Vegetation was sampled
using the same rationale as soil sampling. The
offsite vegetation sample locations were sorted
into two categories: distant and perimeter. Only
Gy, W0y, 29280Py and wraniuvm were consis-
tently detected in the samples. A comparison
between onsite and the combined offsite locations
did not show a difference between the two groups
for ®Sr and uranium; however, ¥Cs and #%2Pg
concentrations were higher onsite than offsite. A
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second comparison, between perimeter and dis-
tant locations, showed *Sr and #%%Pu concen-
trations in vegetation at the Site perimeter were
not different than those at the background loca-
tions. Cesium-137 was, in general, not detectable
in the vegetation obtained offsite. Uranium con-
centrations at the perimeter were not compared
to those at background locations because the
samples were analyzed by different methods.

Wildlife Surveillance

The Hanford Site contains large tracks of unde-
veloped land that serve as a refuge for many spe-
cies of wildlife. The Columbia River, which bor-
ders the Site, also provides habitat for wildlife
and fish that are of economic and recreational
importance to the area. Terrestrial wildlife like
deer, rabbits, and upland gamebirds have access
to parts of the Site that contain low levels of ra-
dionuclides attributable to current and past Site
operations. Wildlife are monitored for radionu-
clides as indicators of possible exposure to the
Site surface contamination. Similarly, Columbia
River fish are monitored to detect any radioactiv-
ity that may arise from Site activities as well as
to help estimate the dose to thoese who may con-
sume these fish.

Analysis of wildlife for radioactivity indicated
some exposure of wildlife to contamination.
Strontinm-90 was found in bone of rabbits at
elevated levels. Concentrations of *Sr in deer
bone were lower than 19990 levels, which had
approached the higher levels observed in rabbit
bone. Strontium was also detected in Columbia
River fish carcasses at levels in excess of concen-
trations reported in bass carcasses from a back-
ground location. Cesium-137 was also detected
in the breast muscle of ducks collected from

B Pond, a low-level waste pond located near the
200-East Area. A clam shell from the 100-N Area
contained about 270 pCi/g %Sr. Soft tissue from
clams collected below the 300 Area contained

1 pCi/g of uranium. These observations indicate
that wildlife have accumulated some radioactiv-
ity originating from the Hanford Site.

The radionuclide concentrations measured in fish
and wildlife were used to estimate potential doses
to sportsmen who may consume Hanford Site
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game. The resulting doses were well below appli-
cable standards and guidelines developed to pro-
tect the public.

Food and Farm Product
Surveillance

The Hanford Site is surrounded by many farms
that produce a number of food products and al-
falfa. Milk, eggs, poultry, beef, vegetables, fruit,
wheat, and wine collected from downwind (to the
south and east) and upwind distant locations are
sampled. The principal downwind Iocations in-
clude the Sagemoor and Riverview areas. Crops
collected from the Riverview area are irrigated
with Columbia River water. Alfaifa and farm
products were analyzed for the following radionu-
clides: ®H, %Co, PSr, % Te, 21, 18], 13°Cg,
234,235,232§U’ and ?,89,24(}:{)11o

Most of the farm products sampled did not con-
tain measurable amounis of the radionuclides
that were identified for analysis. Low concentra-
tions of 3H, %Sr, 1, ¥i(Cs, 4, and *°U were
detected in some agricultural media. Tritium in
wine was analyzed by two laboratories, and no
Hanford effects were indicated. lodine-129 was
found at slightly elevated concentrations in milk
collected near the Hanford Site as compared to
distant locations. Alfalfa had detectable but low
concentrations of ®8r, but alfalfa irrigated with
Columbia River water downstream of the Han-
ford Site had higher concentrations than alfalfa
irrigated with other sources of water. Uranium-
234 and #P*U were also detected in potatoes, but
appeared to be a result of natural sources. The
potential offsite dose to consumers from food
products grown near Hanford is a very small
fraction of the public dose standard for exposure
to environmental radioactivity.

External Radiation Surveillance

Dose rates from external radiation were mea-
sured at a number of locations in 1991 using
thermoluminescent dosimeters (TLDs). Artificial
and naturally occurring external radiation
sources (cosmic radiation and radionuclides in
the air and ground), as well as worldwide fallout,
all contributed to the dose rates measured. Dose
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rates at all TLD locations were approximately
15% higher than those observed during 1990,
however, these increases can be attributed to
variability in naturally occurring dose rates and
expected measurement variability at low dose
rates.

The background external radiation dose rate,
calculated from the annual average results from
upwind distant location (Sunnyside, Yakima, and
Moses Lake) was 88 + 3% mrem/yr as compared
to the perimeter average of 100 + 6% mrem/yr.
The difference between these average dose rates
is due to both natural gesgraphic variations in
terrestrial radiation and variations resulting
from human activities. Dose rates at the shore-
line of the 100-N Area were approximately two to
three times greater than typical shoreline dose
rates. This increase is attributed to residual ra-
dicactivity from past waste management activi-
ties within the 100-N Area. Some onsite dose
rates near waste storage and handling facilities
were elevated above natural background rates as
expected, but agree with historical values. The
observations at all TLD locations indicate no
increase from typical historical external radiation
levels.

Various routine external radiation and contami-
nation surveys were performed at numerous loca-
tions on the Hanford Site. Selected onsite roads,
railroads, Columbia River shoreline locations,
and areas of the Site perimeter were surveyed for
elevated radiation levels. In 1991, two small
areas of low-level radioactive contamination
lfeach less than 1 £12 (0.09 m*)] were detected on
an onsite road and at an onsite rail location and
removed.,

Potential Radiation Deoses from 1991
Hanford Operations

The potential dose to the hypothetical maximally
exposed individual (MEI) in 1981 from Hanford
operations was 0.02 mrem (2 x 16* mSv), com-
pared to 0.03 mrem (3 x 10* mSv) reported for
1890. The potential dose to the local population
of 380,000 persons from 1991 operations was

0.9 person-rem (6.009 person-Sv), compared to

2 person-rem (0.02 person-3v) reported for 1999,
The 1991 average dose to the population was

0.002 mrem (2 x 10° mSv) per person. The cur-
rent DBOE radiation Hmit for an individual mem-
ber of the public is 100 mrem/yr (1 Sv/yr), and the
national average dose from natural seurces is

300 mrem/yr (3 mSv/yr). The MEI potentially
received 0.02% of the limit and 0.007% of the
national average dose from natural sources. The
average individual potentially received 0.002% of
the standard and 0.0008% of the 300 mrem/yr
received from typical natural sources.

Special exposure scenarios not included in the
above doses include the potential consumption of
game residing on the Hanford Site and exposure
to radiation at the publically accessible location
with the maximum exposure rate. Doses from
these sources would also have been small com-
pared to the dose Hmit.

Dese through the air pathways were 0.07% of the
EPA (40 CFR 61) limit.

Ground-Water Protection
and Monitoring Program

Radiological and chemical constituents in ground
water were monitored during 1991 throughout
the Hanford Site in support of the overall objec-
tives described in “Environmental Program Infor-
mation,” Section 3.6. Monitoring activities were
conducted to identify and quantify existing,
emerging, or potential ground-water quality
problems; assess the potential for contaminants
to migrate off the Hanford Site; and prepare an
integrated assessment of the condition of ground
water on the Site. To comply with the Resource
Conservation and Recovery Act, additional
monitoring was conducted to assess the impact
that specific facilities have had on ground-water
guality. During 1991, 528 Hanford Site wells
were sampled to satisfy ground-water monitoring
needs. As discussed in Section 4.3, four addi-
tional wells located across the Columbia River
and east of the Hanford Site were sampled to
determine whether Hanford operations had
affected water quality off the Hanford Site.

Analytical results for samples were compared
with EPA’s DWS (Tables B.2 and B.3, Appendix
B) and DOFE’s DCG (Table B.6, Appendix B).




Ground water beneath the Hanford Site is used
for drinking at five locations. Only the drinking
water in the 400 Area at the FFTF Visitors Cen-
ter is available for public consumption; this
source is discussed in Section 4.8. In addition,
water supply wells for the city of Richland are
located adjacent to the southern boundary of the
Hanford Site.

Radioclogical monitoring results indicated that
total alpha, total beta, 3H, *Co, ¥Sr, ¥T¢, I, and
137Cs concentrations in wells in or near operating
areas were at levels above the DWS. Concentra-
tions of uranium in the 200-West Area were
above the DCG. Concentrations of °H in the 200
Areas and “Sr in the 100-N and 200-East Areas
were alsc above the DCG. Tritium continued o
move slowly with the general ground-water flow
and discharge to the Columbia River.

Certain chemicals regulated by the EPA and the
State of Washington were also present in Han-
ford ground water near operating areas. Nitrate
concentrations exceeded the DWS at isolated
locations in the 100, 200, and 300 Areas and in
several 600 Area locations. Chromium concen-
trations were above the DWS at the 100-D,
100-H, and 100-K Areas, and in the surrounding
areas. Chromium concentrations above the DWS
were also found in the 200-East and 200-West
Areas. Cyanide was present in ground water
north of the 200-East Area. High concentrations
of carbon tetrachloride and chloroform were
found in wells in the 200-West Area. Trichlore-
ethylene was found at levels exceeding the DWS
at wells in and near the 100-F, 200-West, and
300 Areas. Trichloroethylene levels in wells near
the Solid Waste Landfill (outside the 200-East
Area) have dropped fo slightly below the DWS,
while tetrachloroethylene levels in those wells
remain just above the DWS. Sampling at mon-
itoring wells near Richland water supply wells
showed that concentrations of regulated ground-
water censtituents in this area were below the
DWS and, in general, below detection levels.
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A comprehensive review of all ground-water mon-
itoring work on the Site is published annually.
Before 1989, these reports contained complete
listings of all radiological and chemical data col-
lected during the reporting periods. Since 1989,
complete listings can be found in a companion
volume to this report.

Quality Assurance

A comprehensive quality assurance (QA) pro-
gram, which included various guality control
(QC) practices and methods to verify data, was
maintained to ensure data quality. The QA pro-
gram is implemented through QA plans designed
to meet the requirements in the American Na-
tional Standards Institute/American Society of
Mechanical Engineers NQA-1 QA program docu-
ment and DOE Orders. Quality assurance plans
are maintained for all surveillance activities, and
conformance is verified by independent auditors.
Quality control methods include replicate sam-
pling and analysis, analysis of blanks and refer-
ence standards, participation in interlaboratory
cross-check studies, and splitting samples with
other laboratories. Sample collection and labora-
tory analyses are conducted using documented
and approved procedures. When sample results
are received, they are screened for anomalous
values by comparing them to recent results and
historical data. Analytical laboratory perfor-
mance on the EPA Laboratory Intercomparison
Studies Program and the national DOE Quality
Assessment Program indicated that 93% of the
results were within the control limits, a result
that ranked very favorably among participating
laboratories.
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The following information is provided to assist
the reader in understanding the report. Defini-
tions of technieal terms can be found in Appen-
dix A, "Glossary.”

Scientific Notation

Seientific notation is used in this report to
express very large or very small numbers. For
example, the number 1 billion could be written
as 1,000,000,000 or using scientific notation as
1 x 10°. Translating from scientific notation to
a more traditional number requires moving the
decimal point either left or right from the num-
ber. If the value given is 2.0 x 107, the decimal
point should be moved three numbers (inser{
zeros if no numbers are given) to the right of its
present location. The number would then read
2,000. If the value given is 2.0 x 10, the decimal
point should be moved five numbers to the left
of its present location. The result would become
0.00002.

Metric Units

The primary units used in this report are metric.
Table H.1 summarizes and defines the terms and
corresponding symbols (metric and nonmetric)
found throughout this report.

Radioactivity Units

Much of this report deals with leveis of radio-
activity in various environmental media.
Radicactivity in this report is usually discussed
in units of curies (Ci) (Table H.2). The curieis
the basic unit used to describe the amount of
radicactivity present, and concentrations are
generally expressed in terms of fractions of curies
per unit mass or velume. One curie is eguivalent
to 37 billion disintegrations per second oris a
gquantity of any radionuclide that decays at the
rate of 37 billion disintegrations per second.
Disintegrations generally produce spontanecus
emissions of alpha or beta particles, gamma

lelpful Information

radiation, or combinations of these. In some
instances in this report, radiation values are
expressed with two sets of units. One set of
units is usually included in parenthesis or foot-
notes. These units belong to the International
System of Units (81), and their inclusion in this
report is mandated by DOE. SI units are the
“pew” internationally accepted units and will
eventually be the standard for reporting radio-
activity and radiation dosge in the United States.
The basic unit for discussing radicactivity, the
curie, can be converted to the equivalent ST unit,
the becquerel (Bg), by multiplying by 3.7 x 10%.
Omne becguerel is equivalent to one nuclear
disintegration per second.

Badiation Dose Units

The amount of radiation received by a living
organism is expressed in terms of radiation dose.
Radiation dose in this report is usually written
in terms of effective dose equivalent and reported
numerically in units of rem or in the 51 unit,
sievert {Sv) (Table H.3). Rem (sievert) is a ferm
that relates ionizing radiation and biological
effect or risk. A dose of 1 millirem has a biologi-
cal effect similar to the dose received from about
one day's exposure to natural background radia-
tion (see “Hanford Environmental Radiation
Public Dose in Perspective” in Section 4.8 for a
more in-depth discussion of risk comparisons).
To convert the most commonly used dose term
in this report, the millirem, to the SI equivalent,
the sievert, multiply millirem by 10° (1 sievert
is egual to 1.0 x 10° millirem).

Additional information on radiation and dose
terminoclogy can be found in the glossary of this
report (Appendix A). A list of the radionuclides
discussed in this report and their half-lives is
included on page xxxvii of this section.

General information on radiation and radiation
dose (as well as Hanford’s Environmental Moni-
toring Program, Hanford’s Cultural Resource
Program, and Hanford’s wildlife) has been com-
piled in informational pamphlets that can be
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Table H.1. Names and Symbols for Units of Measure

Length Time Area
Symbol Name Symbol Name Svmbol Name
cm centimeter (1x10% m) d day ha hectare (10,000 m?)
ft foot h hour km? square kilometer
in inch min minute mi? square mile
kilometer (1x10° m) 8 second
m meter yr year
mi mile
mm  millimeter (1x10° m)
um micrometer (1x10° m)
Veolume Mass
Symbol Name ' Symbel Name
cm?® cubic centimeter g gram
gal galion Gg gigagram (10° g)
L liter kg kilogram (10° g)
mL milliliter (102 L) mg milligram (16° g)
m? cubic meter ’ ug microgram (10 g)
ppmyv parts per million volume ng nanogram (10° g)
qt quart ot metric ton {or tonne; 10° kg)
yd® cubic yard
Rate Temperature
Symbol Name Symbol Name
cfs cubic feet per second °C degrees Centigrade
mith miles per hour °F degrees Fahrenheit
Table H.2. Units of Radioactivity Table H.3. Units of Radiation Dose
Radioactivity Radiation Dose
Symbol Name Symbol Name
Ci curie mrad millirad
mCi millicurie (16 (Ci) mrem millirem (10 rem)
uCi microcurie (10 Ci) Sv sievert
nCi nanocurie (10 Ci) mSv millisievert (10 Sv)
pCi picocurie (102 Ci) uSv microsievert (10¢ Sv)
fCi femtocurie (1045 Cl) mBR mlﬂlrgentgen
aCi attocurie(10 Ci)
Bg becguerel
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obtained, free, by writing to Dr. Robert H. Gray,
Manager, Hanford Environmental Surveillance
and Oversight, P.O. Box 999, Richland, Washington
99352. More comprehensive readings on radia-
tion and radiation dose can be found in most
public libraries and in many local book stores.

Understanding the Data
Tables

Measuring any physical quantity (for example,
temperature, distance, time, or radicactivity) has
some degree of inherent uncertainty. This uncer-
tainty results from the combination of all possible
inaccuracies in the measurement process, inchud-
ing such factors as the reading of the result, the
calibration of the measurement device, and num-
erical rounding errors. In this report, individual
radioactivity measurements are accompanied by
a plus or minus (+) value (sometimes expressed
as a percentage of the related concentration
value), which is the uncertainty term known as

a two-sigma counting error. Because measuring
a radionuclide requires a process of counting ran-
dom radioactive emissions from a sample, the two-
sigma counting error gives information on what
the measurement might be if the same sample
were counted again under identical conditions.
The two-sigmsa counting error implies that ap-
proximately 95% of the time, a recount of the
same sample would give a value somewhere be-
tween the reported value minus the two-sigma
counting error and the reported value plus the
two-sigma counting error. Values in the tables
that are less than the two-sigma counting error
indicate that the reported result might have come
from a sample with no radioactivity. Such values
are considered as below detection. Also note that
each radioactive measurement must have the
random background radioactivity of the measur-
ing instrument subtracted; therefors, negative
results are possible, especially when the sample
has very little radioactivity.

Just as individual values are accompanied by
two-sigma counting errors, reported means (X)
are accompanied by two standard errors of the
caleulated mean (SEM). In this report, SEM is
expressed as a percentage of the mean concentra-
tion value. If the data fluctuate randomly, then
the SEM is a measure of the uncertainty in the
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estimated mean of the data from this random-
ness. If trends or periodic (for example, seasonal)
fluctuations are present, then the SEM is prima-
rily a measure of the variability in the trends and
fluctuations about the mean of the data.

Understanding Graphical
Information

Presenting data on a graph is useful when com-
paring numbers collected at several Jocations or
at one location over time. Graphs make it easier
to visualize differences where they exist. How-
ever, while graphs may make it easier to evaluate
data, they may also lead the reader to incorrect
conclusions if they are not interpreted correctly.
Careful consideration should be given to the scale
(linear or logarithmic) and concentration units
being used.

Some of the data graphed in this report are plot-
ted using logarithmic {or compressed) scales.
Logarithmic scales are useful when plotting two
or more numbers that differ greatly in size. For
example, a sample with a concentration of 5 g/L
would get lost at the bottom of the graph if plot-
ted on a linear scale with a sample having a con-
centration of 300 g/L (Figure H.1). A logarithmic
plot of these same two numbers allows the reader
to see both data points and compare their relative
concentrations (Figure H.2).
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Figure H.1. Data Plotted Using a Linear Scale
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Many of the mean values graphed in this report
have vertical lines extending above and below the
data point. These lines (called errer bars), which
are usually capped at both ends with a short hori-
zontal line, indicate the amount of uncertainty

in the reported result. The ervor bars in this
report represent a 95% chance that the result is
between the upper and lower ends of the error
bar, and a 5% chance that the actual result is
either lower or higher than the error bar® For
example, in Figure H.3, the first plotted value
has a result of 2.0 + 1.1, so there is a 85% chance
that the actual result is between 8.9 and 3.1, a
2.5% chance it is less than 0.9, and a 2.5% chance
it is greater than 3.1. Error bars are computed
statistically employing all of the information used
to generate the data point plotted on the graph.
These bars indicate whether one value is statis-
tically similar to or different from another value,
If the error bars {or range of values) of two or
more values overlap, as is the case with values

1 and 3 and values 2 and 3, the values are con-
sidered to be similar, statistically. I the error

(a) Assuming the Normal statistical distribution
of the data.

Conecentration

1 2 3
$9208058.32

Figure H.3. Data With Ervor Bars Plotted Using
a Linear Scale

bars do not overlap (values 1 and 2}, the values
are considered to be statistically different. Values
that appear to be very different visually (values
2 and 3) may actually be quite similar when
compared statistically.

Greater Than (>) or Less
Than (<) Symbols

Greater than (>) or less than (<) symbols are used
to indicate that the actual value may either be
larger than the number given or smaller than the
number given. For example, >0.09 would indi-
cate that the actual value is greater than 0.09.
An ineguality symbo! pointed in the opposite
direction (<0.09) would indicate that the number
is less than the value presented. If an inequality
symbol is used in association with an underscore
(< or 2), this indicates that the actual value is
less-than-or-equal-to or greater-than-or-equal-to
the number given, respectively.
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Radionuclide Nomenclature

Radionuclide Symbol Half-Life Radionuclide Symbol Half-Life
tritinm H 12.8yr cesium-137 Bs 302 yr
beryllium-7 Be 53.28d cerium-144 e 284 d
carbon-14 10 5730 yr promethium-147  “Pm 2.62 yr
sodium-22 ZNa 2.6yr europium-152 52K Zyr
potassium-40 “K 1.26x 1° yr - europium-154 BiEu iI6yr
argon-41 Ay 18h europium-155 e Ofi 1.8 yr
chromium-51 5iCr 2774 thallium-208 208y 3.1min
manganese-b4 SMn 3124 bismuth-212 2284 60.6 min
cobalt-57 5Co 271.84d lead-212 22Ph i06h
eobalt-60 %Co 5.3 yr polonium-212 22Pg 0.3x10%s
nickel-63 SN 92 yr polonium-218 26Pg 0.15s
zinc-65 7n 24384 radon-220 Z08n 5568
krypton-85 BKr 10.7yr radium-226 2%Ra 1600 yr
strontium-89 5y 524 radium-228 28Ra B.75 yr
strontium-90 Sy 288 yr thorium-232 #2Th 14x 16%yr
niobium-95 SNb 36d uranium total U or uranium -
zirconium-95 WZr 64.04d uranium-234 s 2.4 x10%yr
molybdenum-99 ¥Mo 66.0h uranium-235 i 0 7x10%yr
technetium-99 ®Te 2.12x 10%yr uranium-236 =57 23x10%yr
ruthenium-103 ¥Ru 39.44 uranium-238 8 45x% 10°%yr
ruthenium-106 %Ru 367d plutonium-238 8Py 87.7yr
tin-113 138n 1154 neptunium-239 #9Np 2.4d
antimony-125 258h 27 yr plutonium-239 29Pu 2.4 x 10%*yr
iodine-129 1257 1.6x107yr plutonium-240 0Py 6537 yr
iedine-131 | 8.04d plutonium-241 #iPy 144 yr
barium-133 1#38g 10.53 yr americium-241 #Am 433 yr
cesium-134 B 7] 2.1yr
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Elemental and Chemical Constituent Nomenclature

Constituent Symbol Constituent Symbol
aluminum Al iron : Fe
ammonia NH, lead Ph
ammonium NEH, lithium fluoride LiF
antimony Sb magnesium Mg
arsenic As manganese Mn
bmm Ba mercury Hg
berylium Be nickel Ni
bicarbonate HCO, nitrate NO,
boron ' B nitrogen N
cadgnum Cd nitrogen dioxide NGO,
calc:fum ' Ca phosphate PO
caleium fluoride CaF, phosphorus P
carbon C , potassium K
carbonate €O’ selenium Se
carbon tetrachloride CCl, silver Ag
chloride Ccr sodium Na
chromium (species) Cr+® strontium Sr
chromium (total) Cr sulfate 80,2
cobalt Co - thallium T
copper Cu trichlorylmethane CHCI,
cyanide CN- vanadium v
fluoride F zine Zn

Conversion Table

Multiply By To Obtain Multiply By To Obtain
in. 2.54 cm cm 0.394 in.
ft 0.305 m m 3.28 ft
mi 1.61 km ‘ km 0.621 mi
Ib 0.454 kg kg 2.205 1b
lig gt 0.946 L L 1.057 Liq qt
ft2 0.093 m? m? 10.76 ft?
acres 0.405 ha ha 2.47 acres
mi? .2.58 km? km? 0.386 mi?
ft3 0.028 m? m® 35.7 ft3
dpm 0.450 pCi pCi 2.22 dpm
nCi 0.001 pCi pCi 1000 nCi
pCi/L 10° uCi/mL pCi/mL 10° pCi/L
pCi/m? 1012 Ci/m® Ci/m?® S pCi/m3
pCi/m?® 108 mCi/em?® mCi/em?® 10% pCi/m®
mCi/km? 1.0 nCi/m? nCi/m? 1.0 mCi/km?
becquerel 2.7 x 10 curie curie 3.7x 10 becquerel
gray 100 rad rad 0.01 gray
sievert 100 rem rem 0.01 sievert
ppb 0.001 ppm ppm 1000 ppb ‘
ppm 1.0 mg/L mg/L 1.0 ppm 7
°F F°-32)+9/5 °C °C C°x95+32 °F i
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Acronyms and Abbreviations

ALARA
ALE
ANSI
ASME
ASTM

CERCLA

CFR
DCE
DCG
DOE

DOE-HQ
DOH

DOI
DWS
EDE
EIS

EPA
ERDA
ERRA

ES&H

as low as reasonably achievable
Arid Lands Ecology (Reserve)

American National Standards
Institute

American Society of Mechanical
Engineers

American Society for Testing and
Materials

Comprehensive Environmental
Response, Compensation, and
Liability Act

Code of Federal Regulations
dichloroethylene

Derived Concentration Guide

U.S. Department of Energy

U.S. Department of Energy-
Headquarters

State of Washjngton Department
of Health

U.S. Department of the Interior
drinking water standards
effective dose equivalent
environmental impact statement

U.S. Environmental Protection

Agency

U.S. Energy Research and
Development Administration

Environmental Restoration
Remedial Action (Program)

environment, safety, and health

FDA

FEMP

FFTF

FIFRA

FONSI

GAO

HCRL

HDW

HEDR

HMS

ICRP

isv

ir

LLBG

LWDF

MASF

MCL

MDA

MDC

Helpful Information

U.S. Food and Drug
Administration

Facility Effluent Monitoring Plan
Fast Flux Test Facility

Federal Insecticide, Fungicide,
and Rodenticide Act

Finding of No Significant Impact
Federal Register

fiscal year

General Accounting Office

Hanford Cultural Resources
Laboratory

Hanford Defense Waste

Hanford Environmental Dose
Reconstruction (Project)

Hanford Meteorological Station
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1.0 Introduction

The purpose of this report is to summarize infor-
mation and data that characterize Hanford Site
environmental management performance and
demonstrate the status of compliance with appli-
cable federal, state, and local environmental laws
and regulations. The report also highlights sig-
nificant environmental programs and efforts.

The report describes the Site mission and activi-
ties, general environmental features, radiological
and chemical releases from operations, status of
compliance with environmental regulations,
status of programs to accomplish compliance, and
environmental monitoring activities and resulis.

Those interested in more detail than the sum-
mary information presented in this report are
referred to the technical reports cited in the text.
Report sources include local community libraries
and the National Technical Information Center,
Springfield, Virginia 22161. Descriptions of
analytical and sampling methods, formerly part
of this report, are contained in the Hanford Site
Environmental Monitoring Plan (DOE 1991b).
Readers less familiar with the concepts, terminol-
ogy, and units used in this report may find the
preceding Helpful Information section useful.







1.1 Site Mission

The Hanford Site was acquired by the federal
government in 1943. For more than 20 years,
Hanford Site facilities were dedicated primarily
to the production of plutonium for national de-
fense and management of the resulting wastes. -
In later years, programs at the Hanforg Site were
diversified to include research and development
for advanced reactors, renewable energy
technologies, waste disposal technologies, and
cleanup of contamination from past practices.

The U.S. Department of Energy (BOE) is estab-
lishing a new mission for Hanford including:

e  Waste Management of stored defense wastes
and the handling, storage, and dispesal of ra-
dicactive, hazardous, mixed, or sanitary
wastes from current operations

e Environmental Restoration of approximately
1,100 inactive radioactive, hazardous, and
ixed waste sites and about 100 surplus
facilities

* Research and Development in energy, health,
safety, environmental sciences, molecular sci-
ences, environmental restoration, waste man-
agement, and national security

* Technology Development of new environmen-
tal restoration and waste management tech-
nologies, including site characterization and
assessment methods; waste minimization,
treatment, and remediation technology; and
education cutreach programs.

The DOE has set a goal of cleaning up Hanford’s
waste sites and bringing its facilities into compli-
ance with local, state, and federal environmental
laws by 2018.







1.2 Major Operations and Activities

The primary DOE operations and activities on
the Hanford Site in 1891 included waste manage-
ment, site restoration, environmental corrective
actions, research and technology development,
and site management. The majority of these
activities were conducted under the Environ-
mental Restoration and Waste Management
Program for the Hanford Site. The overall pro-
gram plan is discussed in Section 3.0, “Environ-
mental Program Information.”

Waste Management

Current waste-management activities at the Site
primarily include the management of high- and
low-activity defense wastes in the 200-East and
200-West Areas (Figure 1.1) and the storage of
spent defense fuel in the 100-K Area. Key waste-
management facilities include the waste storage
tanks, Central Waste Complex, Low-Level Burial
Ground (LLBG), 100-K Fuel Storage Basins,
Plutonium Uranium Extraction (PUREX) Plant,
Plutonium Finishing Plant (PFP), B Plant, and
242-A Evaporator.

Waste-management activities inveolving single-
shell and double-shell tanks currently include
ensuring safe storage of wastes through surveil-
lance and monitoring of the tanks and upgrading
monitoring instrumentation. Concerns have been
raised about the potential of a ferrocyanide explo-
sion and hydrogen gas accumulation in the waste
tanks. One issue is that under certain conditions
of chemical concentration, moisture, and temper-
ature, ferrocyanide and nitrates in the single-
shell tanks could release heat and potentially
become explosive. The other issue is that flam-
mable hydrogen gases may be trapped beneath
the crust in five double-shell tanks and 18 single-
shell tanks. The DOE and external oversight
groups have concluded that there is no imminent
danger to the public from either situation. A
Tank Waste Remediation System Division has
been formed that has the responsibility to iden-
t{ify any hazards associated with the waste tanks
and implement the necessary actions to mitigate

or remediate those hazards. Studies are also
being conducted to address the risks of chemical
explosions in tanks.

- The 100-KE and 100-KW Fuel Storage Basins are

currently being used to store N Reactor spent fuel.
in October 1980, DOE announced that an environ-
mental impact statement would be prepared toeval-
uate options for disposition of the remaining fuel.

The PUREX Plant formerly processed irradiated
reactor fuel to extract plutonium. Operation of
the plant was stopped on December 7, 1988, for
safety reasons. From December 1989 through
March 1990, the facility completed a stabilization
runt to process fuel remaining in the plant. The
PUREX Plant did not operate in 1990 after the
stabilization run. Inventories of solvent and
nuclear materials remain, including liguid uranyl
nitrate hydrates, fuel from Hanford single-pass
reactors, and organic materials. During FY 1991,
transition of the PUREX Plant to a2 minimum
safe standby condition began. It is anticipated
that no decision on further operation of the
PUREX Plant will be made for as long as 3 years.

The PFP was used to convert liquid plutonium
from the PUREX Plant to plutonium oxide or
metal. The PFP has not produced a product since
1987. The plant also processes and stabilizes
scrap plutonium materials. Reactivation of the
Plutonium Reclamation Facility, one of the opera-
tions at the PFP, is scheduled for late in FY 1992.
Operations beyond this materials stabilization
campaign will depend on the conclusions from an
appropriate NEPA assessment.

There are no production activities currently tak-
ing place at B Plant but several operating sys-
tems are required to accomplish the B Plant Fa-
cility mission, which is to ensure safe storage and
management of radiological inventories.

The Grout Treatment Facility will treat and dis-
pose of low-level mixed waste liguid removed
from the double-shell tanks. The facility com-
bines liquid wastes with dry materials such as
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Figure 1.1. DOE's Hanford Site

cement, limestone, fly ash, and blast furnace slag
te produce a grout slurry that is pumped into
underground concrete vaults, where it solidifies.
Approximately 6.1 x 10° L (160 million gal) of
mixed waste are planned to be processed between
1992 and 2014. In 1991, facility systems were
being prepared for start up in 1992. Construction
is continuing on four new vaults with scheduled
operation for October 1992,

The 242-A Evaporator is used to reduce the vol-
ume of liquid wastes from double-shell waste
tanks. The process condensate will then be
stored in liquid effluent retention facilities until
the liquid effluent treatment facility is complete.
The concentrated double-shell tank waste will be
returned to the double-shell tanks. The retention
facilities are scheduled for completion in August
1992. The treatment facility is being designed

and constructed in the 200-East Area to remove
listed chemical constituents from the 242-A
Evaporator process condensate.

Site Restoration

Site restoration includes activities to decontami-
nate and decommission facilities and to clean up
or restore inactive waste sites.

The Hanford surplus facilities program conducts
surveillance and maintenance of surplus facili-
ties, and has begun to clean up and dispose of
more than 100 facilities. Current activities in-
clude decommissioning of the 201-C Strontium
Semiworks and the 183-H Solar Evaporation
Basins. The final environmental impact state-
ment (BIS), Decommissioning of Eight Surplus




Production Reaciors at the Hanford Site, Richland,
Washington, and subsequent Record of Decision
are expected at any time.

The environmental restoration remedial action
program was established to clean up about
1,100 inactive waste sites. The Environmental
Restoration Program initiated Expedited Re-
sponse Actions on three individual waste sites.
Over 40 drums containing more than 5,678 L
(1,500 gal) of solvent were removed from the
618-9 Burial Ground, preventing the sclvent
from reaching the ground water. Work was
comptleted at the 300 Area Process Trench, with
approximately 5,300 m® (7,600 yd®) of contami-
nated soil being removed and isolated. A pilot-
scale carbon tetrachloride vapor extraction unit
was successfully demonstrated at the 200-West
Area site, and procurement of a full-scale system
was initiated. ’

Corrective Activities

Corrective activities consist of actions to comply
with regulatory requirements or compliance
agreements with federal, state, or local regula-
tory agencies. Corrective actions in 1991 are
addressed in Section 2.0, “Environmental Com-
pliance Summary.”

Research and Technology
Development

Research and technology development activities
on the Hanford Site are a relatively minor con-
tributor to Site releases. Most of these activities
are located in the 200, 300, 400, and 3000 Areas,
and releases occur primarily from the operation
of research laboratories and pilot facilities. Many
of these activities are intended to improve the
technigques and reduce the costs of waste man-
agement, environmental protection, and Site
restoration.

The Fast Flux Test Facility (FFTF) continued
operations in 1991 conducting irradiation experi-
ments. In 1991, the FFTTF produced gadolinium-
153 for use in medical applications for detection
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of osteoporosis. While continued operation is in
question, Congress has authorized $84 million for
operation in FY 1892,

The in situ vitrification (ISV) process is a tech-
nology for remediating contaminated soils. In
the process, organic materials are destroyed by
extreme heat and inorganic materials are immo-
bilized for geologic periods in a highly durable
glass and crystalline block.

During July 1991, a large-scale ISV test was con-
ducted involving a 22,700-L (6,000-gal) under-
ground storage tank. The test was staged so that
the tank and surrounding soil could be instru-
mented for data collection during the test. The
steel and concrete tank was designed to represent
typical tank configurations throughout the DOE
complex. A 0.3-m (1-ft) layer of simulated sludge
consisting only of Hanford soil saturated with
water was placed on the bottom of the 3-m-
(10-ft-) deep tank, and the remaining volume was
backfilled with a low-density soil-like material to
enhance subsidence during the melting process.
No hazardous or radicactive materials were in-
volved in the test. Powered operations of the test
oceurred over a 6-day period and melted from the
surface to a depth of 4 m (13 ft). During this
period the electrode feed system, which aliows
operators to adjust the position of the electrodes
in the melt, was successfully demonstrated for
the first time on the large-scale. The test was
terminated earlier than planned when a rapid
release of steam from the partially vitrified tank
displaced a large volume of molien soil resulting
in some damage to equipment. While precau-
tions had been taken to mitigate against such
transient vapor releases from the meltf, the mag-
nitude of the event was unforeseen. Data col-
lected during the test and the event are being
analyzed so that the cause of the event can be
better understood.

Site Management

Hanford Site operations and activities are man-
aged by RL through four prime contractors and
numerous subcontractors. Each contractor is
responsible for safe, environmentally sound
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maintenance and management of its facilities
and operations; for waste management; and for
monitoring of operations and effluents to ensure
environmental compliance.

The principal responsibilities of these contractors
include the following:

s Westinghouse Hanford Company, the operat-
ing and engineering contractor, conducts
environmental restoration, reprocesses fuel
and manages wastes, decommissions facili-
ties, operates the FFTF reactor, maintains
N Reactor and its fuel fabrication facilities,
and provides support services such as secur-
ity, fire protection, stores, and electrical
power distribution.

¢ Battelle Memorial Institute, the research and
development contractor, operates the Pacific
Northwest Laboratory for DOE, conducting
research and development in environmental
restoration and waste management, environ-
mental science, molecular science, energy,
health and safety, and national security.

¢ Kaiser Engineers Hanford, the engineering
and construction services contractor, provides
architectural, construction, and engineering
services.

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

Non-DOE operations and activities on the Han-
ford Site include commercial power production by
the Washington Public Power Supply System
WNP-2 reactor and commercial low-level radiocac-
tive waste burial by U.S. Ecology. Siemens
Nuelear Power Corporation operates a commer-
cial nuclear fuel fabrication facility, and Allied
Technology Group Corporation operates a low-
level radicactive waste decontamination, super-
compaction, and packaging disposal facility im-
mediately adjacent to the southern boundary of
the Site.




1.3 Site Environment

The Hanford Site lies within the semiarid Pasco
Basin of the Columbia Plateau in southeastern
Washington State (see Figure 1.1). The Site
occupies an area of about 1,450 km? (approxi-
mately 560 mi®) north of the confluences of the
Snake and Yakima rivers with the Columbia
River. This land, with restricted public access,
provides a buffer for the smaller areas histori-
cally used for production of nuclear materials,
waste storage, and waste disposal; about 6% of
the land area has been disturbed and is actively
used. The Columbia River flows eastward
through the northern part of the Hanford Site
and then turns south, forming part of the eastern
boundary. The Yakima River runs along part of
the southern boundary and joins the Columbia
River below the city of Richland. Adjoining lands
to the west, north, and east are principally range
and agricultural land in Benton and Franklin
Counties. The cities of Richland, Kennewick,
and Pasco (Tri-Cities) constitute the nearest
population center and are located southeast

of the Hanford Site.

Demographics and Land
Use

Estimates by the U.S. Bureau of the Census for
1990 place the population totals for Benton and
Franklin Counties at 112,560 and 37,4783, respec-
tively. The 1990 estimates for the Tri-Cities
populations are Richland, 32,315; Kennewick,
42,159; and Pasco, 20,337. The populations of
Benton City, Prosser, and West Richland totaled
10,244 in 1990. The population of Benton and
Franklin Counties is young, with 56% of the total
population under the age of 35, compared with
54% of the total state population. An examina-
tion of age groups in 5-year increments reveals
that the largest age group in Benton and
Franklin Counties ranges from 5 to 9 years old,
representing 9.3% of the total bicounty popula-
tion; the largest group in the state ranges from
30 to 34 years, which represents about 9% of the
total state population.

The Hanford Site lands embrace several DOE
operational areas. The major areas are as
follows:

s The entire Hanford Site has been designated
a National Environmental Research Park.

¢ The 100 Areas, bordering on the right bank
(south shore) of the Columbia River, are the
sites of the eight retired plutonium production
reactors and the N Reactor, which is currently
in retired status. The 100 Areas occupy about
11 km? (4 mi?).

¢ The 200-West and 200-East Areas are located
on a plateau about 8 and 11 km (5 and 7 mi),
respectively, south of the Columbia River.
These areas historically have been dedicated
to fuel reprocessing and waste processing
management and disposal activities. The
200 Areas cover about 16 km? (6 mi?).

* The 300 Area, located just north of the city of
Richland, is the site of nuclear research and
development. This area covers 1.5 km? (0.6 mi?).

¢ The 400 Area is about 8 km (5 mi) northwest
of the 300 Area and is the site of the FFTF,
used in the testing of breeder reactor systems.
Also included in this area is the Fuels and
Materials Examination Facility.

¢ The 1100 and 3000 Areas are located in north
Richland and include site support services
such as general stores and transportation
maintenance.

* The 800 Area includes all of the Hanford Site
not eccupied by the 100, 200, 300, 400, 1100,
or 3000 Areas.

Several areas of the Site, totaling 665 km? (257 mi?),
have been designated as the Arid Lands Ecology
(ALE) Reserve, the U.S. Fish and Wildlife Service
Saddie Mountain National Wildlife Refuge (NWR),
and the Washington State Department of Game
Reserve area (Wahluke Slope WRA) (DOE 1986).
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Land use in surrounding environs includes urban
and industrial development, irrigated and dry-
land farming, and grazing. In 1989, wheat repre-
sented the largest single crop in terms of area
planted in Benton and Franklin Counties, with
87,412 ha (216,000 acres). Corn, alfalfa, pota-
toes, asparagus, apples, cherries, and grapes

are other major crops in Benton and Franklin
Counties. More than 20 processors in Benton
and Franklin Counties produce food products
including potato products, canned fruits and
vegetables, wine, and animal feed.

Much of the above information is from Cushing
(1991), where more detailed information can be
found.

Climate and Meteorology

The Cascade Mountains beyond Yakima to the
west greatly influence the climate of the Hanford
Site. This range creates a rain shadow effect and
also serves as a source of cold air drainage, which
has a considerabie effect on the wind regime.

The prevailing wind direction on the 200 Area
plateau is from the northwest in all months of the
year. The secondary wind direction is from the
southwest. Summaries of wind direction indicate
that winds from the northwest quadrant occur
most often during the winter and summer. During
the spring and fall, the frequency of southwesterly
winds increases with a corresponding decrease in
northwest flow. Monthly average wind speeds
are lowest during the winter months, averaging
10 to 11 km/h {6 to 7 mi/h), and highest during
the summer, averaging 14 to 16 knvh (9 to

10 mi/h). Wind speeds that are well above
average are usually associated with south-
westerly winds. However, the summertime
drainage winds are generally northwesterly

and frequently reach 50 km/h (30 mi/h). These
winds are most prevalent over the northern
portion of the Site.

Diurnal and monthly averages and extremes of
temperature, dew point, and humidity are given
by Stone et al. (1983). The record maximum tem-
perature is 46°C (115°F), and the record minimum
temperature is -32.8°C (-27°F). For the period

1912 through 1980, the average monthly temper-
atures ranged from a low of -1.5°C (29.3°F) in
January to a high of 24.7°C (76°F) in July. Dur-
ing the winter, the highest monthly average tem-
perature at the Hanford Meteorological Station
(HMS) was 6.9°C (44.4°F), and the record lowest
was -5.9°C (21.4°F); both occurred during Febru-
ary. During the summer, the record maximum
monthly average temperature was 27.9°C (82.2°F)
(in July), and the record lowest was 17.2°C (63°F)
{(in June). The annual average relative humidity
at the HMS is 54%. It is highest during the win-
ter months, averaging about 75%, and lowest dur-
ing the summer, averaging about 35%. Average
annual precipitation at the HMS is 16 em (6.3 in.).
Most of the precipitation occurs during the winter,
with nearly half of the apnual amount occurring
in the months of November through February.

Atmospheric dispersion is a function of wind
speed, duration and direction, atmospherie
stability, and mixing depth. Dispersion condi-
tions are generally good if winds are moderate to
strong, the atmosphere is of neutral or unstable
stratification, and there is a deep mixing layer.
Good dispersion conditions asseciated with neu-
tral and unstable stratification exist about 57%
of the time during the summer. Less favorable
dispersion eonditions may occur when the wind
speed is Hght and the mixing layer is shallow.
These conditions are most common during the
winter, when moderately to extremely stable
stratification exists about 66% of the time. Occa-
sionally there are extended periods, primarily
during winter months, of poor dispersion con-
ditions that are associated with stagnant air in
stationary high-pressure systems.

Geology

The Hanford Site lies within the Pasco Basin,

one of many topographic and structural basins
within the Columbia Plateau. Principal geoclogic
units beneath the Hanford Site include, in ascend-
ing order, the Columbia River Basalt Group, the
Ringold Formation, and a series of deposits infor-
mally referred to as the Hanford formation. These
units are covered locally by a few meters or less
of recent alluvial or windblown deposits. Older
geologic units have been deformed into a series




of roughly east-west trending folds. The strati-
graphic and structural relationships between
these units are displayed in Figure 1.2.

The Columbia River Basalt Group is composed

of numerous basaltic lava flows. River and lake
sediments of the Ringold Formation contain a
wide range of sediment types, with beds ranging
from weakly cemented coarse sandy gravel to
compacted silt and clay. Within the Pasco Basin,
the Hanford formation consists of mostly coarse
gravel and sand that overlie the eroded surface of
the Ringold Formation, but in places the Hanford
formation directly overlies basalt. Near the 200-
West Ares, the Ringold and Hanford formations
are separated by a well-developed buried soil
(Plio-Pleistocene unit) and fine-grained wind
deposits (early “Palouse” soil) (Last et al. 1989).

Site Environment

Hajek (1966) lists and describes 15 different soil
types on the Site, varying from sand to silty and
sandy loam.

Ground-Water Hydrology

‘Both confined and unconfined aquifers are present

beneath the Hanford Site. The confined aquifers,
where ground water is under pressure greater
than that of the atmosphere, are found primarily
within the Columbia River basalts. In general,
the unconfined or water-table aquifer is located
in the Ringold Formation and glacicfiuvial sedi-
ments, as well as some more recent alluvial sedi-
ments in areas adjacent to the Columbia River
(Gephart et al. 1979). This relatively shallow
aquifer has been affected by waste-water disposal
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Figure 1.2. Geologic Cross Section of the Site (modified from Tallman et al. 1879)
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at Hanford (Graham et al. 1981). Therefore, the
unconfined aquifer is the most thoroughly moni-
tored aquifer beneath the Site.

The unconfined aquifer is bounded below by
either the basalt surface or, in places, the rela-
tively impervicus clays and silts of the Ringold
Formation. The water table defines the upper
boundary of the unconfined aquifer. Laterally,
the unconfined aquifer is bounded by the basalt
ridges that surround the basin and by the Yakima
and Columbia rivers. The basalt ridges have a
low permeability and act as a barrier to lateral
flow of ground water (Gephart et al. 1979) where
they rise above the water table. The saturated
thickness of the unconfined aquifer is greater
than 61 m (200 ft) in some areas of the Hanford
Site and pinches out along the flanks of the basalt
ridges. Depth from the ground surface to the
water table ranges from less than 0.3 m (1 ft) at
the Columbia River to more than 106 m (348 ft)
in the center of the Site. Elevation of the water
table in meters above mean sea level for the
Hanford Site and adjacent portions of Franklin
County is shown in Figure 1.3.

Recharge to the unconfined aquifer originates
from several sources (Graham et al. 1981).
Natural recharge occurs from precipitation at
higher elevations and runoff from intermittent
streams, such as Cold Creek and Dry Creek on
the western margin of the Site. The unconfined
aquifer is recharged by the Yakima River as

it flows along the scuthwest boundary of the
Hanford Site. The Columbia River recharges
the unconfined aquifer during high stages when
river water is transferred to the aquifer along
the river bank. The unconfined aquifer receives
little, if any, recharge from precipitation directly
on vegetated areas of the Hanford Site because
of a high rate of evapotranspiration from native
soil and vegetation.

Large-scale artificial recharge occurs from offsite
agricultural irrigation and liquid-waste disposal
in the operating areas. Recharge from irrigation
in the Cold Creek Valley enters the Hanford Site
as ground-water flow across the western bound-
ary. Recharge to ground water across the Colum-
bia River from the Hanford Site is primarily from

irrigation and irrigation canal leakage. As indi-
cated in Figure 1.3, the water-table elevation in
this area is from 100 to 150 m (328 to 492 ft)
higher than the water-table elevation on the
Hanford Site.

The operational discharge of water has created
ground-water mounds near each of the major
waste-water disposal facilities in the 200 Areas.
These mounds have altered the aquifer’s local
flow pattern, which is generally from the recharge
areas in the west to the discharge areas (primar-
ily the Columbia River) in the east. Water levels
in the unconfined aquifer have changed continu-
ally during Site operations because of variations
in the volume of waste water discharged. Conse-
guently, the movement of ground water and its
associated constituents has also changed with
time.

Ground-water mounding also oecurs in the 100
and 300 Areas. Ground-water mounding in these
areas is not as significant as in the 200 Areas be-
cause of differences in discharge volumes and sub-
surface geology. In the 100 and 300 Areas, water
levels are also greatly influenced by river stage.

As significant quantities of liquid effluents are
discharged to the ground at Hanford facilities,
these effluents percolate downward through the
unsaturated zone to the water table. As effluents
move through the unsaturated zone, adsorption
onto soil particles, chemical precipitation, and
ion exchange attenuate or delay the movement

of some radionuclides, such as ¥Sr, ¥Cs, and
23924Pu. These constituents move through the
soil column at varying rates and eventually enter
the ground water. Other ions, such as nitrate,
and radionuclides, such as °H, #Te¢, and #], are
not as readily retained by the soil and move
downgradient in the same direction as, and at

a rate nearly equal to, the fiow of ground water.

When the liquid effluents reach the ground water,

their concentrations are reduced by dilution. As
these constituents move with the ground water,
radionuclide and chemical concentrations are
further reduced by spreading (dispersion), and
radionuclide concentrations are reduced by
radioactive decay.
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Figure 1.3. Water-Table Elevations for the Unconfined Aquifer at Hanford, June 1981

Surface-Water Hydrology

The Columbia River is the dominant surface-
water body on the Site. The Columbia, which
originates in the mountains of eastern British
Columbia, Canada, drains a total area of approx-
imately 70,800 km? (27,300 mi?) en route fo the
Pacific Gcean. Flow of the Columbia River is
regulated by 11 dams within the United States,
7 upstream and 4 downstream of the Site. Priest
Rapids is the nearest dam upstream of the Site,

and McNary is the nearest dam downstream. The
Hanford Reach of the Columbia River extends from
Priest Rapids Dam to the head of Lake Wallula
{created by McNary Dam), near Richland. This
Reach is the last stretch of the Columbia River

in the United States above Bonneville Dam that
remains unimpounded. The width of the river
varies from approximately 360 m (984 ft) to

1,000 m (3,281 ft) within the Hanford Site.

Flows in the Hanford Reach fluctuate significantly
because of the relatively smali storage capacities
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Site Environment

and the operational practices at upstream dams.
Flow rate of the Columbia River through the

Site is regulated primarily by Priest Rapids Dam.
Typical daily flows range from 1,000 m®s (35,310 cfs)
to 7,000 m®s (247,170 cfs), with peak spring run-
off flows of up to 12,600 m¥s (444,906 cfs). The
minimum regulated flow is 1,020 m’/s (36,0186 cfs).
Typical annual average flows at Priest Rapids
Dam are 2,800 m¥s (88,000 cfs) to 3,400 m®s
{120,000 cfs). Monthly mean flows typically

peak from April through June and are lowest
from September through October.

The temperature of the Columbia River varies
seasonally. Minimurm temperatures are observed
during January and February, and maximum
temperatures typically occur during August and
September. Mean monthly temperatures for the
river range from approximately 3°C (37°F) to
about 20°C (68°F) during a year. Seolar radia-
tion, water storage management practices at
upstream dams, and water flow rate dictate,

to a large extent, the thermal characteristics

of the Columbia River along the Hanford Reach.

The Columbia River has been developed exten-
sively for hydroelectric power, flood control, navi-
gation, irrigation, and municipal and industrial
water supplies. In addition, the Hanford Reach
is used for a variety of recreational activities,
including fishing, hunting, boating, water skiing,
and swimming. The State of Washington has
classified the stretch of the Columbia River from
the Washington-Oregon border to Grand Coulee
Dam (which includes the Hanford Reach) as
Class A (Excellent) and has established water
quality criteria and water use guidelines for

this class designation.

Ecology

The Hanford Site is a relatively large, undisturbed
area of shrub-steppe that contains numerous
plant and animal species adapted to the region’s
semiarid environment. The vegetation mosaic

of the Site consists of eight major plant commun-
ities: 1) sagebrush/bluebunch wheatgrass, 2) sage-
brush/cheatgrass or sagebrush/Sandberg’s blue-
grass, 3) sagebrush-bitterbrush/cheatgrass,

4) greasewood/cheatgrass-saltgrass, 5) winterfat/
Sandberg’s bluegrass, 6) thyme buckwheat/
Sandberg’s bluegrass, 7) cheatgrass-tumble mus-
tard, and 8) willow. More than 240 species of
plants have been identified on the Hanford Site
(ERDA 1975), and cheatgrass is the dominant
plant on fields that were cultivated 40 years ago.

More than 300 species of terrestrial and aguatic
insects, 12 species of reptiles and amphibians,

44 species of fish, 187 species of birds, and about
39 species of mammals have been found on the
Hanford Site (Cushing 1991). Deer and elk are
the major large mammals on the Site; coyotes are
plentiful, and the Great Basin pocket mouse is
the most abundant mammal. Waterfowl are
numercus on the Columbia River, and the bald
eagle is a regular winter visitor along the river.
Salmon and steelhead are the fish species of most
interest.

There are two types of natural aguatic habitats
on the Hanford Site; one is the Columbia River,
and the other is provided by the small spring-
streams and seeps located mainly on the ALE
Reserve in the Rattlesnake Hills. These include
Rattlesnake Springs, Dry Creek, Snively Springs,
and West Lake, a small, natural pond near the
200 Areas. Several artificial water bodies, both
ponds and ditches, have been formed as a result
of waste-water disposal practices associated with
the operation of the reactors and separation facil-
ities; these water bodies form established aguatic
ecosystems complete with representative flora
and fauna (Emery and McShane 1980).

No plants or mammals on the federal hst of
Endangered and Threatened Wildlife and Plants
(DOI 1986; 50 CFR 17.11, 17.12) are known to
reside fulltime on the Hanford Site. However,
three plant species, three mammals, eight birds,
and two molluscs occurring on the Hanford Site
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are currently candidates for formal listing by the
federal government and/or Washington State.
The federal government lists the peregrine falcon
(Falco peregrinus) as endangered and the bald
eagle (Haliaeetus leucocephalus) and Aleutian
Canada goose (Branta canadensis leucopareia) as
threatened. The peregrine falcon and Aleutian
Canada goose are migrants through the Hanford
Site, and the bald eagle is a common winter
resident.

Site Environment

Archaeology and Cultural
Resources

The Hanford Site ig rich in cultural resources.

It contains numerous, well-preserved archaeo-
logical sites representing the prehistoric and
historic periods and is still thought of as a home-
land by many Native Americans (Chatters 1889).
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2.0 Environmental Compliance Summary

This section briefly describes how environmental
compliance is being achieved for the Hanford
Site. Included are subsections describing 1) the
regulations and oversight of compliance atf the
Site, 2) the current status of the Site’s compliance

with the principal regulations, 3) the issues and
actions arising from these complance efforts, and
4) the environmentally significant unusual
occurrences.
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2.1 Environmental Compliance and Cleanup

Many entities have a role in the U.S. Department
of Energy’s (DOE’s) new mission of environmen-
tal restoration and waste management. These
include federal, state, and local regulatory agen-
cies; environmental groups; regional communi-
ties; Indian nations; and individual citizens. The
following section describes the roles of the princi-
pal agencies, organizations, and public in the
environmental compliance and cleanup of the
Hanford Site.

The Regulating Agencies

Several federal, state, and local government
agencies are responsible for enforcing and over-
seeing environmental regulations at the Hanford
Site. These agencies include the U.S. Environ-
mental Protection Agency (EPA), the Washington
State Department of Ecology (Ecology), the
Washington State Department of Health (DOH),
and the Tri-County (Benton-Franklin-Walla
Walla Counties) Air Pollution Centrol Authority.
These agencies issue permits, review compliance
reports, participate in joint monitoring programs,
inspect facilities and operations, and oversee
compliance with applicable regulations. The
DOE, through its directives to field offices and
compliance audits, initiates and assesses actions
for conforming to environmental requirements.

The EPA is the principal federal environmental
regulator in Washington State. The EPA devel-
ops, promulgates, and enforces environmental
protection regulations and technology-based stan-
dards as directed by statutes passed by Congress.
In some instances, the EPA has delegated envi-
ronmental regulatory authority to the state or
authorized the state program to operate in Lieu of
the federal program when the state’s program
meets or exceeds the EPA’s requirements. For
instance, the EPA has delegated or authorized
enforcement authority to Ecology for air pollution
control and many areas of hazardous-waste man-
agement. In other activities, the state program is
enforced directly upon federal agencies as pro-
vided by federal law. For example, the DOH has

authority to implement the state program for
radionuclide air emissions to the atmosphere at
the Hanford Site in accordance with the federal
facilities section of the Clean Air Act. Where
regulatory authority is not delegated or author-
ized to the state, EPA Region 10 is responsible for
reviewing and enforcing compliance with EPA
regulations as they pertain to the Hanford Site.

The Tri-Party Agreement

The Hanford Federal Facility Consent and Agree-
ment Order (also known as the Tri-Party Agree-
ment) is an agreement among the EPA, Ecology,
and DOE for achieving compliance with the Com-
prehensive Environmental Response, Compensa-
tion, and Liability Act (CERCLA) {including the
Superfund Amendment and Reauthorization Act
(SARA)] remedial action provisions and with
Resource Conservation and Recovery Act (RCRA)
treatment, storage, and disposal unit regulation
and corrective action provisions. The Tri-Party
Agreement 1) defines and ranks RCRA and
CERCLA cleanup commitments, 2) establishes
responsibilities, 3) provides a basis for budgeting,
and 4) reflects a concerted goal of achieving full
regulatory compliance and remediation, with
enforceable milestones, in an aggressive but
achievable manner. The Tri-Party Agreement
was also established with input from the public.
Copies of the agreement and guarterly progress
reports of activities are publicly available at the
DOE, Richland Field Office (RL) Public Reading
Room in Richland, Washington, and at informa-
tion repositories in Seattle and Spokane, Wash-
ington, and Portland, Oregon. To get on the
mailing list to obtain Tri-Party Agreement up-
dates, a request may be made to EPA or RL di-
rectly, by calling Ecology on 1-803-321-2008, or
by mail to either:

Hanford Mailing List
P.0O. Box 1970 B3-35
Richland, WA 99352

or
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Environmental Compliance and Cleanup

Hanford Update

Dept. of Ecology

P.O. Box 47600

Olympia, WA 98504-7600

The Tri-Party Agreement consists of a legal
agreement and an action plan. The legal agree-
ment establishes jurisdictions, authorities, and
other legal determinations among the parties.
The five specific areas of invelvement defined by
the legal agreement are the following:

1. Identify RCRA treatment, storage, and dis-
posal units that require permits, and estab-
lish schedules to comply with interim and
final status requirements. Where applicable,
RCRA Part B permit applications will be
completed, closures accomplished, and post-
closure care implemented.

2. Identify interim action alternatives appropri-
ate to implement the final RCRA corrective
and CERCLA remedial actions.

3. Establish reqguirements for performing inves-
tigations to determine the nature and extent
of threats to public health or the environment
caused by actual or possible releases, and
perform studies to identify, evaluate, and
select alternatives for controlling possible
releases.

4. Identify the nature, objective, and schedule of
response actions for cleanup of hazardous
material spills.

5. Implement the selected interim and final
RCRA corrective and CERCLA remedial
actions.

The action plan implements the legal agreement
by 1) defining how the parties will work together,
2) describing the processes and procedures to be
foliowed, 3) defining the units to be addressed,
and 4) scheduling the work. The action plan,
through enforceable milestones, establishes a
plan and schedule for bringing the Hanford Site
into compliance with applicable requirements of
RCRA and all remedial action requirements of
CERCLA.

The Role of Oregon State at
the Hanford Site

Although the State of Oregon does not have a
direct regulatory role at the Hanford Site, DOE
recognizes that Oregon has an interest in Han-
ford Site cleanup because of the state’s location
downstream on the Columbia River and because
of the potential for shipping radioactive wastes
from the Hanford Site through Oregon. Oregon
participates in the State and Tribal Government
Working Group for the Hanford Site, which re-
views the Site’s cleanup plans.

The Oregon Department of Energy has the lead
in the state’s involvement at the Hanford Site. It
is performing a 4-year research program on a
contract scheduled to expire in 1893 to determine
the effects of Hanford Site radioactive waste ac-
tivities on the environment and on the health of
Oregon residents. The Oregon Department of
Energy provides information to the public,
Oregon’s Congressional delegation, and state and
local officials on proposed cleanup, transport, and
disposal activities and costs. It also supports the
Oregon Hanford Waste Board, which recom-
mends policy to the governor and legislature.
The board was reauthorized by the 1991 legisla-
ture and is composed of agency heads, members
of the legislature, and citizens.

The Role of Indian Nations
at the Hanford Site

The Hanford Site is located on land ceded in trea-
ties in the year 1855 with the Yakima Indian
Nation and the Confederated Tribes of the
Umatilla Indian Reservation (the Umatilla, Cay-
use, and Walla Walla Tribes). The Nez Perce
Tribe ceded lands east of the Site. The tribes
retain rights and privileges in the ceded areas,
including the right to take fish at usual and ac-
customed places.

In addition to the treaties of 1855, the following
laws apply to Native American rights and culture
at the Hanford Site: the American Indian Reli-
gious Freedom Act, the Archaeological Resources
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Protection Act, the National Historic Preserva-
tion Act, and the American Antiquities Preserva-
tion Act. The RL implementation program is
deseribed in Section 3.3, "Environmental Studies
and Programs.”

RL provides a grant to the Yakima Indian Nation
and the Confederated Tribes of the Umatilla In-
dian Reservation to ensure their involvement in
the Environmental Restoration and Waste Man-
agement Five-Year Plan activities for cleanup of
the Hanford Site (DOE 1990b). A similar grant is
being considered for the Nez Perce Tribe. Mem-
bers of the Confederated Tribes have a grant to
address their concerns about transporting wastes
to the Waste Isolation Pilot Plant in New Mexico.

Public Participation

Individual citizens of Washington State and
neighboring states may participate in determin-
ing how Hanford Site cleanup is conducted. A
plan for community relations and public involve-
ment is included in the Tri-Party Agreement.

The cormmunity relations plan was developed and
negotiated among DOE, Ecology, and EPA Re-
gion 10 with public comment and was jointly
approved in 1990,

Quarterty information meetings are held in the
Tri-Cities (Kennewick, Pasco, and Richland),
Washington, and one other city alternated within
the Northwest to update the public on Tri-Party

Environmental Compliance and Cleanup

Agreement activities., Meeting dates are
announced approximately 3 weeks in advance
through the quarterly Hanford Update news-
letter, news releases, and newspapers. The DOE
has also encouraged public participation in the
Hanford Five-Year Plan. Before each meeting,
the press is informed of the issues to be dis-
cussed, and notices are sent to elected officials,
community leaders, and special interest groups.

The public can obtain up-to-date information on
the Hanford Site cleanup effort at the following
four repositories:

1. the RL Public Reading Room, Richland,
Washington

University of Washington Library, Seattle,
Washington

. Crosby Library, Gonzaga University,
Spokane, Washington

Portland State University Library, Portland,
Oregon.

The repositories receive copies of Tri-Party
Agreement action plan quarterly progress re-
ports, CERCLA/SARA and RCRA envirenmental
restoration activities reports, closure and post-
closure plans, RCRA permit applications, meet-
ing summaries, and other publications related to
the Site’s cleanup.
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2.2 Compliance Status

This section summarizes the activities conducted
to ensure the Hanford Site is in compliance with
federal environmental protection statutes and
related Washington State and local environmen-
tal protection regulations, and the status of
Hanford’s compliance with these requirements.
Environmental permits required under the envi-
ronmental protection regulations are discussed
under the applicable statute. Appendix B lists
environmental permits currently issued for the
Hanford Site.

Comprehensive Environmental
Response, Compensation,
and Liability Act

The CERCLA requires that specific procedures be
implemented to assess inactive waste sites for
the release of hazardous substances. The evalua-
tion procedure is divided into three tiers of activ-
ity: 1) preliminary assessments, 2) remedial in-
vestigation/feasibility studies (RU/FS), and

3) remedial actions. The EPA has established
procedures that the Hanford Site must comply
with to conduct the three-tiered process.

Preliminary assessments conducted for the
Hanford Site revealed that there are approxi-
mately 1,100 known individual waste sites where
hazardous substances may have been disposed.
These 1,100 sites have been grouped into 78 oper-
able units, which have been further grouped into
4 aggregate areas using identifiable geographic
boundaries. The four aggregate areas have been
placed on the EPA's National Priorities List,
which requires a schedule and actions for their
remediation.

The DOE is actively pursuing the RI/FS process
at some operable units on the Hanford Site. The
selection of the operable units is a result of Tri-
Party Agreement negotiations. The Tri-Party
Agreement provides the framework for meeting
CERCLA cleanup requirements. All milestones
related to the RI/FS process established for 1991

were achieved, and the Hanford Site was in com-
pliance with these CERCLA/SARA requirements.
This takes into consideration several milestones
delayed through the change request process.

In October 1990, Secretary of Energy Watkins
proposed three accelerated cleanup actions.

These actions would be completed as Expedited
Response Actions (a way to hasten cleanup at
sites to prevent further spread of contamination),
The three actions would 1) remove drums thought
to contain hexone and uranium from a burial
ground in the 300 Area, 2) remove carbon tetra-
chloride from the vadose zone of two ground dis-
posal sites in the 200-West Area, and 3) remove
contaminated sediments from the bottom of 300
Area Process Trench. All of these Expedited Re-
sponse Actions were initiated in 1990. The status
is as follows:

® The response action of removing the buried
drums containing hexone and uranium has
been completed. The final report for the
response action was issued (October 1991)
and was also issued for public comment and
review (DOE 1992f).

*  Work to remove carbon tetrachloride from the
vadose zone of two ground disposal sites in the
200-West Area is in progress. The treatability
test for the vapor extraction system is com-
plete, and the system has been upgraded as
necessary. The engineering evaluation/cost
analysis document has been finalized. The
Action Memorandum, which documents ac-
tions approved for the project, was issued.

e Excavating and consolidating the contami-
nated soil from the bottom of the 300 Area
Process Trench has been completed. Data
that were collected during the activity are
being validated. Work on the final report is
ongoing.

Under Section 103(a), the Emergency Release
Notification provision of CERCLA, releases ex-
ceeding reportable quantity limits for regulated
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chemicals were reported. Further details of the
1991 releases are contained in Section 4.1, “Efflu-
ent Monitoring,” of this report.

Ground-water monitoring of the 1106-EM-1 oper-
able unit has been performed and information on
the subject can be found in the documents listed
in Appendix .

Emergency Planning and
Community Right-To-Know
Act

The Emergency Planning and Community Right-
To-Know Act provides the public with informa-
tion about hazardous chemicals in the community
and establishes emergency planning and notifica-
tion procedures o protect the public from a re-
lease. Subtitle A of the law calls for creation of
state emergency response commissions to guide
planning for chemical emergencies. State com-
missions have also created local emergency plan-
ning committees to ensure community participa-
tion and planning.

The 1990 Hanford Tier Two Emergency and Haz-
ardous Chemical Inventory (DOE 1990a) was
issued March 1, 1991, to the State Emergency
Response Commission, local county emergency
management committees, and local fire depart-
ment. The report contained information on haz-
ardous materials in storage across the Hanford
Site. Accordingly, during 1991, the Hanford Site
was in compliance with the reporting and notifi-
cation requirements contained in this Act.

Resource Conservation and
Recovery Act

The RCRA establishes regulatory standards for
the generation, transportation, storage, treat-
ment, and disposal of hazardous waste. Ecology
has been authorized by the EPA to implement its
dangerous waste program in lieu of the EPA for
Washington State, except for some provisions of
the Hazardous Sclid Waste Amendments of 1984,
While Ecology’s Dangerous Waste Regulations,
contained in the Washington Administrative
Code (WAC) 173-303, must be at least as

stringent as the RCRA requirements, these
regulations are often more stringent.

Approximately 63 treatment, storage, and/or
disposal (TSD) units that must be permitted or
closed in accordance with RCRA and WAC 173-
303 have been identified on the Hanford Site.
Some of the TSD units contain numerous indi-
vidual components (for example, the single-shell
tank unit includes 149 separate tanks). The ex-
isting TSI} units are required to be operated un-
der Ecology’s interim status compliance require-
ments, Approximately ene-half of the TSD units
will-be closed.

The Tri-Party Agreement provides the frame-
work for meeting RCRA requirements. Forty-
seven of the forty-eight milestones scheduled for
1991 were completed, although some were de-
laved as approved through the change request
process. At the end of 1891, 136 Tri-Party Agree-
ment milestones had been completed on or ahead
of schedule over the previcus 3 years. For more
information on these milestones, see Section 2.3.

Enforcement Action

No enforcement actions resulted from inspections
conducted by Ecology at the treatment, storage,
and disposal facilities on the Hanford Site for
1991. All corrective actions from earlier enforce-
ment actions were completed.

Resource Conservation and Recov-
ery Act Part A Interim Status

In December 1990, Ecology issued a Notice of
Nonecompliance to RL regarding the return of 68
drums of packaged waste to the generating site,
the 183-H Solar Evaporation Basins.

The drums were returned to the Central Waste
Complex in January 1991. The inspection,

repackaging, and shipping of the 68 drums was
completed without any safety-related incidents.

Hanford Part B Permit

Meetings were held in February and March 1991
among RL, Ecology, and EPA Region 10 to
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discuss the content and schedule for issuance of
the Hanford Site Part B Permit. Issue resolution
meetings continued through July 1991. Of 38
issues raised, 27 were resclved at least in prin-
ciple, and 11 remained unresoived. A Part B
permit application for the Hanford Site was sub-
mitted to the regulators for review in October
1991, identifying the RL position or all remain-
ing unresclved issues. As of the end of December
1991, no cornments had been received from
Eecology in response to this submittal.

Resource Conservation and Recov-
ery Act Ground-Water Monitoring

Quarteriy RCRA ground-water sampling was
discontinued at the Hanford Site in May 1990
when the Site analytical services contract with
United States Testing, Inc., was terminated. A
special one-time sampling was conducted at se-
lected wells during February and Mareh 1991,
This limited effort obtained ground-water data
during the pericd of extended negotiation to re-
place the analytical services contract. In an April
1991 letter to RL, Ecology requested that full-
seale RCRA monitoring activities be reinitiated
within 45 days. Ecclogy noted that failure to
comply would trigger “other administrative alter-
natives” to ensure compliance with state and
federal hazardous waste regulations.

Full-scale RCRA ground-water monitoring activi-
ties resuraed in June 1991, All data received
from the analytical laboratory through November
18 were compiled into the RCRA ground-water
guarterly report for the period July through Sep-
tember 1991,

In June 1991, an interim contract was estab-
lished with International Technslogies Corpora-
tion for analyzing ground-water samples. In Oc-
tober 1991, a final contract was established with
DataChem Laboratories of Salt Lake City to per-
form hazardous analyses. All data reported in
the July through September RCRA ground-water
guarterly report were from analyses under the
interim contract with International Technologies
Corporation.

Compliance Status

Although full-scale sampling was resumed,
timely receipt of analytical results was a prob-
lem. Improvements are anticipated from the
laboratories under the final contract.

Fifty ground-water monitoring wells were con-
structed at seven RCRA T8D facilities in 1981,
This met the Tri-Party Agreement Milestone
M-24-00.

For additional information on the ground-water
monitoring activities that occurred in 1991, see
Appendix D for a list of published reports.

Resource Conservation and Recov-
ery Act Underground Storage Tanks

Subtitle 1 of RCRA deals with regulation of un-
derground storage tank systems. These reguia-
tions were added to RCRA by the Hazardous and
Solid Waste Amendments of 1984, The EPA has
promulgated regulations bmposing technical stan-
dards for tank performance and management,
including standards governing the cleanup and
closure of leaking tanks. These regulations do
not apply to the single- and double-shell nuclear
waste tanks, which are regulated as TSD facili-
ties. The EPA has authorized Ecology to imple-
ment the underground storage tank rules.

During 1981, four abandoned tanks located in the
3000 Area were removed and disposed of. Addi-
tionally, one gascline tank was removed from the
100-N Area when a gas station was closed. A
total of 14 tank/piping systems was tested. Five
systems failed and were taken out of service.

Clean Air Act

The EPA has established the Prevention of Sig-
nificant Deterioration (PSD) program (40 CFR 52)
to protect air guality while allowing a margin for
future growth. The EPA has delegated authority
to Ecology for regulation of new emission sources
under the PSD program.

The DOE was issued a PSD permit by the EPA in
1980 for the Hanford Site. The permit sets
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specific limits for nitrogen oxides emissions from
the Plutonium Uranium Extraction (PUREX) and
Uranium Oxide (UQ,) Plants. Significant
increases in emissions from the Hanford Site of
any criteria pollutant regulated by the Clean Air
Act require agency review of potential impacts to
regional air quality. Additional limits may be
necessary in accordance with the PSD permit.

The DOH, Division of Radiation Protection, has
promulgated regulatory controls for radioactive
air emissions under Section 118 of the Clean Air
Act. These conirols are applicable to federal fa-
cilities such as the Hanford Site. WAC 246-247
requires registration of all radioactive air emis-
sion point sources with the DOH.

The EPA has retained authority for regulating
certain hazardous pollutants under the National
Emission Standards for Hazardous Air Pollut-
ants (NESHAP), in accordance with 40 CFR 61.
These standards are designed to protect the pub-
lic from hazardous air pollutants (for example,
arsenic, asbestos, beryllivm, mercury, radionu-
clides, and vinyl chioride).

Pursuant to the NESHAP program within the
Clean Air Act, the EPA has promulgated
regulations specifically addressing asbestos
emissions. These regulations apply at the
Hanford Site in building demolition and/or
disposal and waste disposal operations. Approxi-
mately 1,400 facilities on the Hanford Site have
asbestos-containing material. During 1991,
1,160 m?® (1,520 yd®) of ashestos were removed
and disposed of in the Hanford Central Landfill
in accordance with applicable regulations.

Revised Clean Air Act requirements for radioac-
tive air emissions were issued in December 1989
under 40 CFR 61, Subpart H. Emissions from
the Hanford Site are within the new EPA offsite
emission standards of 10 mrem/yr (effective dose
equivalent). The 1989 requirements for flow and
emissions measurements, quality assurance, and
sampling documentation are in the process of
being implemented at all Hanford Site sources.

These specific reporting and monitoring require-
ments necessitate additional effort. RL received
a 2-year compliance extension for the Subpart H

requirements until December 15, 1991. During
this extension period, ongoing evaluations were
conducted to determine the need for any addi-
tional continuous sampling equipment and other
actions to meet EPA criteria. Negotiations are
under way with the EPA toward the development
of a federal facilities compliance agreement re-
garding continued evaluations and scheduling of
any required eguipment upgrades.

Hanford Site contractors have prepared Facility
Effluent Monitoring Plans (FEMPs) specific to
various facilities across the Site. The FEMPs
inciude sections that outline compliance with
40 CFR 61 (atmospheric emissions). The prepa-
ration of FEMPs was completed in late 1851, A
summary of each FEMP has been incorporated
into a sitewide environmental monitoring plan
covering effluent monitoring and environmental
surveillance (DOE 1991h).

The local air authority, Tri-County Air Pollution
Control Authority, enforces General Regula-

tion 80-7, which pertains to detrimental effects,
fugitive dust, incineration products, odor, opacity,
asbestos, and sulfur oxide emissions. They have
been delegated authority to enforce EPA asbes-
tos regulations under NESHAP. The Site isin
compliance with the regulations.

During 1991, Hanford Site air emissions re-
mained below all regulatory limits set for radio-
active and other pollutants. Routine reporting of
air emissions was provided to each air quality
agency, in compliance with requirements.

Clean Water Act

The Clean Water Act applies to all discharges to
waters of the United States. At the Hanford Site,
the regulations are applied through a National
Pollutant Discharge Elimination System
(NPDES) permit governing effluent discharges to
the Columbia River.

Conditions resulting from retirement of the

N Reactor have affected the sampling and record-
ing procedures associated with the Hanford Site’s
NPDES permit. Primarily there are reduced
flows at the N Reactor cutfalls, and in some cases
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no flow at all. The situation is being noted on the
monthly discharge monitoring reports submitted
to the EPA.

Problems were experienced in measuring the flow
at Cutfall 003 in the 1060-K Area. The discharge
at this outfall is the 181-KFE inlet screen back-
wash. The monthly flow ranges from 19,000 to
75,000 L (5,000 to 20,0600 gal) compared to a per-
mit limit of more than 15,000,000 L/mo
(4,000,000 gal/me). With the low flows, rust from
the associated piping accumulates in the meters.
The design of the system was evaluated, and
changes were made to alleviate the problem.

An excursion and two other conditions were re-
ported to the EPA in June 1991, The pH permit
limit was exceeded in the 180-N Area (Out-

fall 009). The pH was measured at 9.2, which
exceeded the permit limit of 9.0. The cause of the
exceedance was thought to be inlet water with a
high pH. Action was taken to isolate the inlet
water from the outfall. Additionally in June, the
100-K Area outfall (Outfall 604) total suspended
solids (TSS) analysis was not performed within
the 7-day regulatory sample holding time. Proce-
dures were reviewed with operations personnel.
The last condition reported in June was the delay
in reporting quarterly sampling results normally
reported in April for N Springs. N Springs were
sampled at the wrong test well; therefore, a new
sample and analysis had to be conducted.

Permit modifications were discussed with the
EPA Region 10 water permit writer regarding
new waste-water treatment facilities planned for
the 300 Area. These new facilities include a
treatment facility for process waste water, ag well
as filter backwash waste water and ash sluice
waste water.

Safe Drinking Water Act

The National Primary Drinking Water Regula-
tions of the Safe Drinking Water Act apply to the
drinking water supplies at the Hanford Site.
These regulations are enforced by the DOH.

During 1991, potable water was supplied to the
Hanford Site by 15 individual drinking water
systems. Fourteen are DOE-owned systems; the
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other is the city of Richland municipal system,
which provides water to the 700, 1100, and
3000 Areas. Ten of the systems use Columbia
River water as a raw water source, four systems
use ground water, and one system uses a combi-
nation of the two.

The water supplies are monitored for the con-
taminants listed in the rules and regulations of
the DOH regarding public water systems. In
1991 all water systems were in compliance with
requirements and agreements.

Toxic Substances Control
Act

The application of Toxie Substances Control Act
requirements 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 waste are listed in WAC 173-303.

Various concentrations of PCBs are found in elec-
trical equipment throughout the Hanford Site.
The majority of transformers have been sampled
and characterized. Many PCB-containing (those
with greater than 500 ppm) transformers and
large capacitors have been replaced or modified.
A risk assessment has been completed for all but
one of the remaining PCB transformers to aid in
removal of the PCBs.

Defueled, decommissioned submarine reactor
compartments shipped by the U.S. Navy to the
Hanford Site for disposal contain small quanti-
ties of PCBs bound within the matrix of nonme-
tallic materials such as thermal insulation, elec-
trical cables, and some rubber items. Because of
the presence of PCBs, the reactor compartments
are regulated under this Act. A compliance
agreement between EPA and DOE defines the
process by which a permit under this Act will be
issued for the disposal trench.

Nonradicactive PCB waste is stored and disposed
of in accordance with the 40 CFR 761 require-
ments. Effective nationwide treatment and dis-
posal capacity and technologies have not been
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developed for radicactive PCB waste. This waste
remains in storage pending the development of
adequate treatment and disposal technologies
and capacities.

Federal Insecticide, Fungi-
cide, and Rodenticide Act

Ecology administers the Federal Insecticide, Fun-
gicide, and Rodenticide Act of 1975 (FIFRA) certi-
fication and storage requirements under author-
ity granted by EPA. The FIFRA and the Revised
Code of Washington 17.21, Washington Pesticide
Application Act, as implemented by WAC 16-228,
“(General Pesticides Regulations,” apply to stor-
age and use of pesticides, At the Hanford Site,
pesticides are applied by personnel licensed by
Ecology as commercial pesticide applicators. The
Hanford Site is in compliance with the Act’s re-
gquirements and WAC 16-228 regulations pertain-
ing to storage and application of pesticides.

Endangered Species Act

A few rare species of native plants and animsls
are known to occur on the Hanford Site. Some of
these are listed by the U.S. Fish and Wildlife
Service as endangered or threatened (federally
listed). Others are listed by the Washington
State Department of Wildlife as endangered,
threatened, or sensitive species. The Site moni-
toring program is discussed in Section 3.3, “Envi-
ronmental Studies and Programs.”

MNational Historic Preserva-
tion Act, Archaeological
Resources Protection Act,
and American Indian
Religious Freedom Act
Cultural resources on the Hanford Site are sub-
ject to the provisions of the National Historie

Preservation Act and the Archaeological Re-
sources Protection Act. Compliance with the

1) review of all proposed land-disturbing projects
to assess potential impacts on cultural resources,
and 2) periodic inspections of known archaeologi-
cal and historical sites to determine their condi-
tion and the effects of land management policies
on the sites. The 1991 program activities are
described in Section 3.3, “Environmental Studies
and Programs.”

The American Indian Religious Freedom Act re-
guires federal agencies to help protect and pre-
serve the Native American’s right to practice
their traditional religion. RL cooperates with the
Native Americans by providing Site access for
organized religious activities.

National Environmental
Policy Act |

The National Environmental Policy Act (NEPA)
establishes a national environmental policy. The
Act requires major federal projects with polentisl
to significantly impact the environment to be
carefully reviewed and reported to the public
through environmental impact statements (EIS).
Other documents such as environmental assess-
ments are also prepared in accordance with
NEPA requirements. Such NEPA documents are
prepared and reviewed in accordance with the
Council on Environmental Quglity regulations in
40 CFR 1500 to 1508, 10 CFR 1021, DOE

" Order 5440.1D (dated February 22, 1881), the

DOE NEPA Guidelines (B2 FR 47862, Decem-
ber 15, 1987}, and SEN-15-90, “National Environ-
mental Policy Act” (dated February 5, 1890).

The SEN-15-80 documentation directs DOE field
offices to conduct early and adeguate NEPA plan-
ning, and to designate an official to be respon-
sible for overall NEPA compliance. It alse termi-
nated the use of memos to document NEPA
reviews of certain activities and projects as of
September 30, 1990. The RL has complied with
these, as well as other requirements of the notice.

Several related programmatic and site-specific
EISs are in process or in the planning and
scoping stages. These are summarized below.,

applicable regulations 18 accomplhished thisugh
an active monitoring program that includes:
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Environmental Impact Statement,
Decommissioning of Eight Surplus
Production Reactors at the Hanford
Site, Richland, Washingion

Eight plutonium production reactors were built
and operated at the Hanford Site between 1943
and 1971. These reactors have been declared
surplus by DOE and are now available for decom-
missioning. The first reactor to operate,

B Reactor, is eligible for listing as a National
Historic Site.

The draft EIS (DOF 1889a) was published in
March 1989 and subsequently went through the
required review process. During 1980, responses
to agency and public comiments on the draft were
prepared. The final EIS and record of decision
are expected to be available in 1992.

Programmatic Environmental Im-
pact Statement for the Environmen-
tal Bestoration and Waste Manage-
ment Program

This IS will evaluate the potential environmen-
tal impacts of DOE’s national environmental
restoration and waste management program. It
will include actions for remediation, compliance
with RCRA and CERCLA, restoration, waste
management, and repositories.

Weapons Complex Modernization
Programmatic Environmental Im-
pact Statement

The RL confractors assisted Argonne National
Laboratory in preparing a draft EIS, published in
April 1991, for siting, construction, and operation
of a New Production Reactor (NPR) to produce
SH. The draft compares potential environmental
and sociceconomic irmpacts from the siting of an
NPR at the Hanford Site, Idaho National Engi-
neering Laboratory, and the Savannah River
Plant. The technologies proposed for *H produc-
tion are the light-water reactor, modular high-
temperature gas-cooled reactor, and heavy-water
reactor. The sites were svaluated regarding each
of the three technologies. At the Hanford Site,
the light-water reactor would be the WNP-1,
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which is 83% complete. The fuel/tritium target
fabrication and °H processing would be housed in
the existing Fuels and Materials Examination
Facility in the 400 Area.

In November 1991, DOE announced that it will
incorporate the environmental impact analysis
for the DOE NPR capacity proposal into the
Weapons Complex Modernization Programmatic
Environmental Impact Statement (PEIS) and
include NPR siting and technology decisions in
the Weapons Complex Modernization Record of
Decision. The DOE invited the public to com-
ment on incorporating the *H capacity analysis
into the Weapons Cemplex Modernization PEIS
on November 28, 1991 {56 FR 60985). The imple-
mentation plan takes the resulting comments
into account.

Executive Order 11988 -
Floodplain Management

To minimize potential harm to or within the 100-
year flioodplain, the potential effects of actions
taken in the floodplain at Hanford are evaluated
and alternatives sre considered when necessary
to avoid adverse effects and incompatible devel-
opment within the flocdplain. The evaluations
are made in one of two ways: either concurrently
with the NEPA process, or separately, with the
required Public Notice and Statement of Findings
(BOF) published in the Federal Register. If the
action requires an environmental assessment,
the fiocodplain assessment must be incorporated.
The SOF may be incorporated in a Finding of No
Significant Impact (FONSI). If the action does
not require an environmental assessment, the
floodplain assessment accompanies an informa-
tion bulletin. Two floodplain/wetlands assess-
ments were written in 1991 and included in
NEPA documentation for CERCLA actions.

Executive Order 119960 -
Protection of Wetlands

Protection is considered for any action and new
construction propesed in a wetland at Hanford to
minimize the destruction, loss, or degradation of
those wetlands. An evaluation takes into acecunt
economic and environmental concerns and is
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conducted either concurrently with the NEPA FONSL. If the action does not require an environ-
process or separately, with the required Public mental assessment, the wetlands assessment
Notice and SOF published in the Federal Regis- accompanies an information bulletin. Two flood-
ter. If the action requires an environmental as- plain/wetlands assessments were written in 1991
sessment, the wetlands assessment must be in- and included in NEPA documentation for

corporated. The SOF may be incorporated in the CERCLA actions.
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2.3 Current Issues and Actions

Progress has been made toward achieving full
regulatory compliance at the Hanford Site. On-
going self-assessments of the compliance status,
implementation of the Tri-Party Agreement, and
public meetings continue to identify environmen-
tal compliance issues. These issues are discussed
openly with the regulatory agencies and with the
public to ensure that all environmental compli-
ance issues are addressed.

Hanford Federal Facility
Agreement and Consent
Ovrder (Tri-Party Agr

Forty-seven of 48 milestones scheduled for 1991
were completed, although some were delayed as
approved through the change request process.
Included in these completed milestones were the
following activities:

*  Six RCRA Part B permit applications and two
closure plans for Hanford TSD facilities were
submitted.

® Eleven CERCLA BUFS or RCRA facility
investigation/corrective measures study
{(RFI/CMS) work plans for inactive waste
sites were submitted.

»  Actions {o meet 15 Tri-Party Agreement mile-
stones dealing with management of liguid

effluents at the Hanford Site were completed.

s BSixty-one RCRA ground-water monitoring
wells were installed.

At the end of 1991 a total of 138 Tri-Party Agree-

ment milestones [for fiscal years (FY) 1989, 1990,

and 1991] had been completed on or ahead of
schedule. One milestone (M-05-03) was not met.

Milestone M-05-03, “Interim stabilize an addi-
tional four single-shell tanks,” due in September
1891, has yet to be completed. Progress on
stabilizing the tanks was halted by DOE-HQ in
August 1991, to resolve the issue of potentially

adding liquid to “watchlist” tanks [Public Law 101-
5190, Section 3137 (Wyden Amendment)].
“Watchlist” tanks include those that contain
ferrocyanides, hydrogen-gas generating waste,
high-heat generating waste, and waste with high
concentrations of organic chemicals. Five single-
shell tanks are in the process of being stabilized
at this time. This milestone will be complete
when the process is complete,

The Tri-Party Agreement requires the prepara-
tion of individual work plans for conducting re-
medial investigation and feasibility study work
on the 78 designated operable units. The work is
being actively conducted at selected opersble
units on the Site in accordance with the sched-
ules stipulated in the Tri-Party Agreement Ac-
tion Plan.

The liguid effluent study (WHC 1990), which was
agreed to as part of the Tri-Party Agreement
negotiation, was transmitted to EPA Region 10
and Eecology in the third guarter of 1990. EPA
and Ecology reviewed the liquid effluent study
documents and provided comments in February
and April 1991, respectively. The N Beactor
effiuent stream was identified as one of seven
high-priority streams at the Hanford Site. The
EPA regards this effluent as the most environ-
mentally significant continuing release at the
Hanford Site. EBASCO Services, Inc., has been
contracted to report on alternative containment
methods for the radioactive ground-water plume
that was created by the N Reactor effluent.

On or before February 6, 1991, DOE submitted
190 change request packages for several major and
interim milestones contained in the Tri-Party
Agreement. On April 8, 1891, EPA and Ecology
denied eight of the submitted change packages,
conditionally accepted one, and deferred action
on ancther. Public meetings were held on April
16 and 17 to discuss the denials and status of the
change packages. Intense negotiations were
entered into in May 1991 to reach acceptable
agreement between the three parties on the
changes. On May 15, 1991, tentative agreement
was reached by the three parties regarding the
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proposed changes to the Tri-Party Agreement,
The tentatively agreed changes were submitted
to the public for a comment period from May 22
to July 5, 1991, with public meetings beld in
June to discuss the changes.

The EPA, Ecology, and BOE, after considering
public comments, approved the change packages
in September 1991.

Below is a summary of the approved changes by
major milestone:

+ Milestone M-01-00, “Complete 14 grout cam-
paigns of double-shell tank waste by Septem-
ber 1994 and maintain currency with waste
feed thereafter,” has been delaved 27 months
to December 1996.

e New milestones and due dates will be estab-
lished for Milestone M-02-00, “Initiate B Plant
operations for pretreatment of double-shell
tank waste,” in January 1892,

¢ Interim Milestone M-03-01, “Initiate Hanford
Waste Vitrification Plant (HWVP) construc-
tion,” has been delayed 9 months, while Mile-
stone M-03-00, “Initiate Hanford Waste Vitri-
fication Plant operations,” has not been
changed at this time.

e Adjustments to the number of tanks to be
stabilized under the interim milestones sup-
porting Major Milestone M-05-00, “Complete
single-shell tank interim stabilization,” were
approved (from 9 in 1981 {0 4; from 9 in 1993
to 11; from 9 in 1994 to 8, and from 5 in 1985
0 10). The major milestone date of Septem-
ber 1995 to complete the interim stabilization
of all but the two high-heat tanks was not
changed.

+  Adjustments were made to Interim Milestones
M-10-04 (extend due date from December
1990 to September 1891} and M-16-06 (reduc-
tion from 24 samples to 20 samples). Interim
Milestone M-10-05 was redefined to cover the
preparation of an integrated waste sampling
plan. No changes were made to the Septem-
ber 1998 Major Milestone M-10-00, “Complete
analyses of at least two complete core samples
from each single-shell tank.”

* M-12-00, “Submit RUFS or RFV/CMS work
plans for 20 operable units,” has been changed
to 15 work plans, and the due date for
M-13-00, “Submit six RI/FS or RFI/CMS work
plans per year,” has been revised to begin in
1993. Additionally, the interim milestones
under M-12-00 have been revised to require
rescoped work plans reflecting revised past
practice strategy. Four new major milestones
have been added (M-27-00, M-28-00, M-29-00,
and M-30-00) requiring aggregate area man-
agement study reports, soils and ground-
water background determinations, the Han-
ford Site risk sssessment methodology, and
integrated general investigations and studies
for the 100 Areas. Under these new major
milestones are 23 new supporting interim
milestones.

s Three new interim milestones have been
added to Major Milestone M-17-00, “Complete
liguid effiuent treatment facilities/upgrades
for all Phase I streams,” requiring the devel-
opment of sampling and analysis plans, im-
plementation of interim operating restrictions
on facility effluents, and submittal of a meth-
odology for assessing the impact of liguid
discharges.

o M-20-21 (submittal of a permit application for
B Plant) is revised to require the establish-
ment of a due date for submittal of a permit
application or a closure plan. The new date
will be established by January 1992

» Interim Milestone M-24-07 and Major Mile-
stone M-24-00, “Install RCRA ground-water
monitoring wells at the rate of 30 in CY 1990,
were extended 280 days making them due
October 7, 1891,

® A newly established milestons (M-31-00) re-
quires the construction of up to four new
double-shell tanks with interim milestones
requiring the completion of conceptual design
(M-31-01) and establishment of additional
milestones (M-31-02) by September 1992.

A complete renegotiation of Major Milestone
M-17-00, “Complete liguid effluent treatment
facilities/upgrades for all Phase I streams,” was
completed in October 1991. The resulting change

32




R B R

package will modify the existing Tri-Party Agree-
ment Major Milestone M-17-00 and the interim
milestones M-17-02, M-17-04, M-17-08, M-17-089,
M-17-10, M-17-11, M-17-12, and M-17-13. Asa
result of the negotiations 86 new interim mile-
stones and 1 new major milestone will be added
to the Tri-Party Agreement dealing with liquid
effluents. This change package will undergo pub-
lic review along with the Tri-Party Agreements
annual update and be approved after resclution
of any comments.

As required by Amendment 2 to the Tri-Party
Agreement, negotiations cccurred from May
through September 1991. These negotiations
resulted in an agreement (Consent Order) be-
tween RL and Ecology for cbtaining state permits
for liguid effluents at the Hanford Site. The ac-
tions and schedules put forth in the agreement
for obtaining state permits will be consistent with
the interim Tri-Party Agreement milestones.

The permit, in addition, will address those
deliverables specifically required for compliance
with the State permitting program (engineering
reports, ete.), a schedule for permit submittals,
and a schedule for identification and disposition
of miscellaneous liquid effluent streams.

The 1992 annual update to the Tri-Party Agree-
ment has been prepared and will undergo public
comment during the period of March and April
1992. The annual update to the Tri-Party Agree-
ment was delayed this yvear o incorporate the
new M-17-00 milestones, which were negotiated
during the period from June through October
1991.

Milestone M-14-00, “Complete construction and
initiate operations of a low-level mixed waste
laboratory,” was included in the Agreement to
ensure that projected analytical needs at the
Hanford Site would be met. Subsequent to the
signing of the Tri-Party Agreement, the DOE
determined that analytical needs at the Hanford
Site would be better satisfied through the use of
commercial laboratory facilities. Activities asso-
ciated with the laboratory project were halted
while an evaluation was conducted to determine
whether new laboratory capabilities were still
necessary if commercial laboratories performed
the bulk of the low-level mixed-waste sample
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analyses. The results of that evaluation deter-
mined that additional capabilities were necessary
to analyze process control samples and perform
quality control checks on the analyses condueted
by commercial laboratories.

The DOE currently has several small contracts in
place with commercial laboratories. These labo-
ratories will continue o be used pending the
placement of multiyear, multimillion doliar con-
tracts for long-term laboratory services. The
DOE also is working closely with the laboratories
currently being used to expedite the sample turn-
around times. A change package was submitted
to Ecology and EPA in Novermber 1991 to rede-
fine the major milestone; the change package was
denied and at year's end was in dispute
resolution.

Hanford Future Site Use/
Cleanup Strategy

Potential long-term future uses of Hanford Site
land strongly influence decisions about cleanup
strategies and cleanup standards. Understand-
ing public and other affected parties’ visions of
potential future site uses will help DOE make
cleanup decisions that will be publicly supported
and that will stand the test of time.

The DOE, in cooperation with other interested
participants, is supporting a process to actively
seek public input to the development of cleanup
strategies, taking into consideration potential
future site uses.

The Columbia River’s
Hanford Reach

The Hanford Reach is an 84-km (52-mi) stretch of
the Columbia River from Priest Rapids Dam to
the head of Lake Wallula near Richiand. Con-
gress passed a law (Public Law 160-605) in 1988
requiring a comprehensive study of the Hanford
Reach. The Secretary of Interior, in consultation
with the Secretary of Energy, was to take two
actions: 1)inventory and evaluate the river’s
resources, and 2) develop and analyze a series of
protection alternatives, including designation of




Current Issues and Actions

the Reach in the National Wild and Scenic Rivers
system. The Department of Interior was to have
presented its study and an EIS to Congress by
November 1991; however, this has not yet
occurred.

The law states that for 8 years, no federal agency
may construct any dam, channel or navigation
project. It also requires all other activities, to the
extent practicable, be planned and implemented
to minimize adverse impacts on the river’s re-
sources. As a means of complying with the law,

RL notifies the National Park Service (NPS) of all-

proposed activities subject to the NPS consulta-
tion and coordination process agreed upon by the
two involved agencies.

Analysis of the alternatives began in May 1990,
Options range from establishing a resource pro-
tection area, to taking no action. Which state or
federal agencies would manage the area, whether
development would be limited, and how far from
the shore the protection would extend are among
other issues to be addressed in the EIS. For ex-
ample, if the Hanford Reach were declared a Na-
tional River, the NPS would preserve the river in
its natural state and aliow its resources io be
used but not changed, altered, or depleted.

The NPS is the lead agency for the Department of
Interior and plans to announce its preferred al-
ternative in a draft EIS in the spring of 1992, A
public comment period will follow, and public
hearings are planned. The final report to Con-
gress will present the study team’s final recom-
mendation.

Tiger Team Assessment
Corrective Actions

In June 1989, Secretary of Energy James D.
Watkins announced a 10-point initiative to
strengthen safety, environmental protection, and
waste management activities at DOE production,
research, and testing facilities. The Initiative is
part of the Secretary’s overall plan to ensure full
accountability in the areas of environment,
safety, and health (ES&H), and ensure that all
DOE facilities achieve and maintain full compli-
ance with applicable federal and state ES&H
requirements.

Tiger Team assessments, one of the 10 points in
the initiative, are one of Secretary Watkins’ high-
est priorities for DOE. The assessments inciude,
but are not limited to, the following ES&H areas:
e compliance with applicable federal, state, and
local regulations; permit requirements; agree-
ments; orders; and consent decrees

+ compliance with DOE order requirements for
ES&H activities

* adequacy of DOE and site contracter ES&H
management programs, including planning,
organization, resources, training, and rela-
tionship with regulatory agencies

* conformance with applicable best and ac-
cepted industry practices

* identification of root causes.

The Hanford Site Tiger Team began evaluating
Site operations in May 1990. The Tiger Team
presented its findings to RL and state officials in
July 1990. The team’s report listed 371 separate
findings, and 4 special issues; no findings were
characterized as representing an imminent dan-
ger. Eighty-four findings related to environmen-
tal issues. The documentation of the results of
the assessment is published in Tiger Team As-
sessment of the Hanford Site (DOE 1990e). A
copy of this document is available at the RL Pub-
lic Reading Room.

In January 1991, RL submitted the draft of the
Hanford Site Preliminary Action Plan to U.S.
Department of Energy-Headquarters (DOE-HQ).
Comments were subsequently received from
DOE-HQ reviewers. The RL and Hanford Site
contractors have responded to those comments.
Through March 1981, resolution had been
achieved on 95% of all comments received. The
Hanford Readiness Task Force, composed of RL
and Site contractor personnel, submitted a re-
vised Hanford Site Preliminary Action Plan in
April 1991,

Anticipating formal approval of the plan, actions
were initiated in accordance with the plan and
the priority levels were assigned to each action.
Progress has been carefully tracked on closecut
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and interim milestones, Delinquent actions have
been carefully analyzed to ensure no environmen-
tal or safety impact. Currently, 584 actions out
of 766 have been complefed and are awaiting
closure by DOE-HQ. The draft plan was formally
approved in December 1991.

Plutonium Uranium
Extraction and Uranium
Oxide Plants Status

Operation of the PUREX process to stabilize cer-
tain liquid inventories was completed in FY 1990,
Inventories of solvent and nuclear materials re-
main, including liquid uranyl nitrate hydrates
and fuel from Hanford Site production reactors
and organic materials. Transition of the PUREX
Plant to a minimum safe standby condition began
in FY 1991. Tanks and transfer routes were
closed off to prevent spills of remaining liquids
and to isolate incoming utilities from the process
area.

Preparation of the UO, Plant to process remain-
ing inventories of liquid uranyl nitrate hydrates
continues. An operational readiness review team
was established, and mechanical work was initi-
ated to ensure safe operations. '

It is anticipated that no decision on further op-
eration of the PUREX Plant will be made until an
EIS is complete.

Plutonium Finishing Plant
Restart

Reactivation of two process areas in the Pluto-
nium Finishing Plant (PFP) will stabilize materi-
als held in the facility. This materials stabiliza-
tion campaign is in response to direction from
DOE-HQ to operate PFP as necessary to stabilize
and prepare materials for long-term storage and
to conduct cleanout activities needed to improve
the safety of the facility.

Operation of the Plutonium Reclamation Facility,
one of two active process facilities and the first
step in the stabilization process, will be resumed
following completion of the readiness review
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process. Residual in-process chemically active
recyclable liquids, sludges, fluoride powder, and
rags containing plutonium will be processed to
produce plutonium nitrate solutions. These plu-
tonium nitrate solutions will then be converted in
the other process facility, the Remote Mechanical
C Line, to an oxide form. Plutonium oxideis a
stable form suitable for extended storage. Reac-
tivation of the Plutonium Reclamation Facility is
scheduled for late in FY 1992.

Evaluation of the PFP status with respect to se-
lected DOE orders and implementation of the
new PFP final safety analysis report will also be
performed before Plutonium Reclamation Facility
restart.

Hanford Waste Vitrification
Plant

The Hanford Waste Vitrification Plant will be
constructed to treat much of the waste currently
stored in double-shell tanks. The high-activity
fraction of waste resulting from pretreatment of
the stored waste will be immobilized into borosili-
cate glass and stored until a repository is ready
to receive this waste.

The RL advised Ecology in December 1990 of
technical and programmatic concerns that may
delay the start of plant construction. To address
these technical and programmatic concerns, RL
initiated a systems engineering risk assessment
to evaluate the technical, safety, and regulatory
uncertainties in the Hanford Waste Vitrification
Program.

Review of the draft findings from the vitrification
systems risk assessment and negotiations be-
tween DOE, Ecology, and EPA resulted in a deci-
sion that the program for remediation of the
Hanford Site tank wastes needed to be redefined.

The redefinition of this program resulted in a
reestablishment of the programmatic baseline for
the project. As a result, the start of construction
on the plant was delayed by 9 months, but the
date for starting operations remained unchanged
{(December 1999). The definitive design, approxi-
mately 356% complete, is scheduled for completion
in June 1894.




Current Issues and Actions

Waste Tank Safety Issues

Several waste tank safety issues have potential
impacts on environmental restoration work
planned for the Hanford Site. Funding to per-
form environmental activities has been redirected
to resclve safety issues regarding the tanks.

Also, because of these safety issues, werk control
restrictions have been implemented, which has
slowed work in and around the tanks.

A supplement to the Hanford Defense Waste
(HDW) EIS {(DOE 1987b) is planned to evaluate
options for disposing of single-shell tank wastes.
In the record of decision for the HDW EIS, the
decision about how 1o handle the wastes in the
single-shell tanks was deferred. Before a deci-
sion can be made, the wastes will need to be char-
acterized and technology will need to be devel-
oped for disposing of the wastes. Because of
Tri-Party Agreement milestones, this supplemen-
tal EIS’s schedule is proposed for acceleration.

In December 1991, it was determined by DOE-
HQ that this supplemental EIS ghould be com-
bined with the waste tank safety supplemental
EIS. The combined supplement will reassess the
entire tank safety and tank waste treatment and
disposal program.

Background

Between 1843 and 1964, 149 singie-shell tanks
were built to store liguid radioactive wastes.
Their capacities range from approximately
208x30°L(5.5x10%gal) t0 3.78x 10° L

{1 x 10° gal). Some of the tanks have leaked. No
wastes have been added since November 1880,
and much of the originally stored waste has been
pumped out. Today, the 149 tanks hold about
1.4 x 10° L (3.7 x 107 gal) of waste. The waste is
in three general forms; sludge, salt cake, and
liguid. The waste is a variety of types: low-activ-
ity, high-activity, hazardous, or plutonivm-con-
taminated salt cake and sludge,

Twenty-eight double-shell tanks have been built
since 1968 and used since 1870. The double-shell
tanks now contain about 7.6 x 107 L (2.0 x 107 gal)
of liguid radicactive waste. These tanks have a
second steel wall, and the space between the two

walls is monitored for leaks. None of these tanks
is known to have leaked to date.

Sixty-six of the single-shell tanks have been clas-
gified as suspected leakers. In 1879, to halt or
reduce effects of current and future leaks, re-
moval of pumpable liquids from the single-shell
tanks to the double-shell tanks began and contin-
ues today. Recent research shows that more
studies are needed before more liguids containing
ferrocyanide or large amounts of ignitable mate-
rials are pumped from the single-shell tanks to
the double-shell tanks. The risks of concentrat-
ing waste in double-shell tanks must also be
evaluated.

Safety Issues

Concerns have been raised about the potential of
a ferrocyanide explosion and hydrogen gas
accumulation in the Hanford Site waste tanks.
One issue is that under certain conditions of
chemical concentration, moisture, and temper-
ature, ferrocyanide and nitrates in the single-
shell tanks could release heat and potentially
become explosive. The other issue is that flam-
mable hydrogen gases may be trapped beneath
the crust in five double-shell tanks and 18 single-
shell tanks. One tank in particddar, 101-8Y (a
double-shell tank), shows the largest accumula-
tion of trapped gases. The DOE and external
oversight groups have concluded there is no
imminent danger to the public from sither
situation.

Westinghouse Hanford Company has formed a
Tank Waste Remediation System Division that
has the responsibility to identify any hazards
associated with the waste tanks and implerment
the necessary actions to mitigate or remediate
those hazards. Instrumentation to assist in these
efforts is being developed for placement in the
hydrogen and the ferrocyanide tanks, and ulti-
mately in the tanks containing unstable organic
compounds, on an as-needed basis.

Information obtained from core samples, video
pictures, and monitoring of Tank 101-8Y as well
as information from detailed studies on the
mechanism of flammable gas formation and re-
tention assists in understanding the behavior of
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Tank 101-8Y . This understanding supports the
development of detailed mitigation strategies for
that tank. Work is being initiated to characterize
the other flammable-gas tanks {o determine the
severity of the hazard.

Studies with synthetic waste that duplicate the
waste streams that generated ferrocyanide
wastes minus radionuclides have increased the
understanding of the risk from the ferrocyanide-
containing tanks. This understanding has been
summarized in a “position paper” on ferrocyanide
that is currently undergoing DOE-HQ peer re-
view. Work is just being initiated on assessing
the risk from organic-coniaining tanks.

Waste Minimization

The Hanford Waste Minimization Program was
designed to meet the requirements of DOE
Orders 5400.1 and 5820.2A, and DOE-HQ
guidance consgistent with EPA guidelines. The
major elements of the program are 1) manage-
ment support; 2) employee training, awareness,
and incentives; 3) program scope, objectives, and
goals; 4) waste minimization assessments/audits;
5) accurate cost accounting; 8) accurate waste
accounting; 7) technology transfer; and 8) pro-
gram evaluation.

The program focuses on preventing the genera-
tion of waste but also implements a strategy to
reduce the volume and toxicity of wastes that are
nevertheless generated. In order of priority, the
program advocates waste prevention using source
reduction and recycling technigues, treatment,
and disposal of wastes. Wastes targeted for mini-
mization include radioactive [high-activity, tran-
suranic (TRL), low-activity], radicactive mixed,
hazardous (RCRA), and non-hazardous solid
wastes. The Site waste minimization program is
discussed in further detail in Section 3.1.

General Accounting Office
(GAO) Audit of Ground-
Water and Scil Moniforing

The GAQ is reviewing environmental raonitoring
at the Hanford Site at the reguest of Senator

Current Issues and Actions

John Glenn of Ohio. The GAO will be conducting
this review over several months and meeting
with all Site contractors and the State of
Washington. The GAO has initiated the review
with an audit of ground-water and soil monitor-
ing at the Hanford Site. Meetings with RL and
Site contractors occurred in February and March
1991. The GAO review includes well manage-
ment and vadese zone menitoring. The GAQ has
requested a copy of the charter for well manage-
ment that was prepared in response to two Tiger
Team findings, and a copy of the vadose zone
monitoring plan that discusses the use of 2
spectral gamma logging system.

State Waste Discharge
Permits |

RL has been authorized by DOE-HQ to apply for
permits to comply with Washington State require-
ments for regulating effluent streams discharging
to the soil column. A compliance order was signed
with Feology in December 1991, The compliance
order establishes a schedule for complying with
state permitting requirements for liquid waste
discharges to underground waters. This consent
order subjects the Hanford Site liguid waste
effluents to regulatory milestones, which include
submission of engineering reports, design

reports, permit applications, sampling and
analysis plans, construction schedules, impact
assessments, and interim operating restrictions.

242-A Evaporator Status

The 242-A Evaporator remains in standby status
pending construction of four liguid effluent reten-
tion facilities. Planned use of the first of three
retention facilities is scheduled for the second
half of 1992. The PUREX Plant shutdown elimi-
nates the need for one retention facility.

The 242-A Evaporator is used to reduce the vol-
ume of Hguid wastes that ave placed in storage in
the double-shell tanks. The retention facilities
will be used for the temporary storage of liquid
condensate from the 242-A Evaporator until the
liguid effluent treatment facility is complete. The
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treatment facility is being designed and con-
structed in the 200-East Area to remove listed
chemical constituents from the 242-A Evaporator
process condensate, :

Submarine Reactor Com-
partments

Six defueled submarine reactor compartment
disposal packages were received and placed in
Trench 94 during calendar year 1891.

The reactor compartment disposal packages are
being regulated by the Washingion State Depart-
ment of Ecology as dangerous waste because of
the presence of lead used as shielding, per agree-
ment with the state. In December 1989, DOE
submitted to the state a draft Part B permit
application for low-level waste burial grounds,
including Trench 94. DOR is addressing ques-
tions and comments from the state, including
several related to Trench 94, before submitting a
revised permit application.

United States Testing
Company, Incorporated,
Termination

Previously, the United States Testing Company,
Incorporated (UST), performed the majority of
radiochemical analyses contained in the Hanford
Site Annual Environmental Reports. This con-
tract was terminated in June 1890.

For some of the analytical services required by
PNL contracts, contracts were placed with Los
Alamos National Laboratory and TMA/NorCal
Laboratories and an interim contract was
awarded to International Technology Corpora-
tion’s Richland laboratory, who purchased the
UST facilities in Richland. Four separate long-
term analytical contracts were established in
September and October as follows:

s Biocassay - Internationai Technology
Corporation

¢  Surface Environmental Radiochemistry -
International Technology Corporation

¢ Radiochemistry in Ground Water and Solids -
International Technology Corporation

+ Hazardous Chemistry (Ground Water and
Solids) - DataChem Laboratories, Salt Lake
City

Westinghouse Hanford Company currently has a
contract in place with the Martin Marietta
Energy Systems K-25 laboratory in Oak Ridge,
Tennessee.

State of Oregon Survey

As part of the DOE plan to clean up the Hanford
Site, transuranic wastes will be shipped to a
repository near Carlsbad, New Mexico, over a
period of approximately 20 years. To gauge pub-
lic opinion regarding this transport plan,

402 adults Hving in the four Oregon counties
along the Interstate 84 corridor planned for the
transport route, and 604 adults living elsewhere
in Oregon were surveyed in June and July 1990.

The survey was conducted for the Oregen Depart-
ment of Energy. The survey was administered by
telephone to a randomly selected set of house-
holds. Within each household selected, the avail-
able household member over 18 years of age with
the most recent birthday was interviewed. Sur-
vey results were reported in early February 1991
to the Oregon Hanford Waste Board and Hanford
Advisory Committee. The Board is Oregon’s
policy forum for the Hanford Site issues that im-
pact the state. The Advisory Committee is the
Board’s liaison to citizens and local governments.

More than half (56%) of those surveyed believe
nuclear weapons waste transport peses a greater
risk than continuing to store the waste at the
Hanford Site. About one-fifth (18%) believe the
risk is the same. Key findings of the analysis
include:

» Most Oregonians worry about the effects of
nuclear waste transport, but more than half
believe the job can be done safely.

s (f those who live along a likely transport
route in Eastern Oregon, 80% fear that radio-
active waste transport might harm publie
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health and safety. Statewide, 64% agree.
More than two out of three Oregonians (69%)
believe hazardous material transport mishaps
will happen.

¢ Respondents tended to rate the hazards of
nuclear waste transport on a par with trans-
port of toxic chemicals and explosives on Or-
egon highways.

¢ Respondents were far more likely to see more
harmful consequences than benefits as a re-
sult of the transport program.

Environmental Training

Training is provided for contractor employees,
DOE, EPA, Washington State, vendors, and
others requesting training required for entry onto
the Hanford Site. Training is provided in the
areas of hazardous waste site operations (initial
and refresher), hazard communications, waste
minimization and waste management, waste
designation, hazardous waste shipment, facility
waste sampling, and respiratory protection.

During 1991, eight instructors trained approxi-
mately 5,650 individuals in hazardous waste
operations and approximately 400 in the techni-
cal courses dealing with sampling, designating,
and shipping waste. Along with providing class-
room instruction, new courses were developed or
refined/redesigned and were presented or shared
with other DOE sites.

Self-Assessments

Several types of environmental self-assessments
were performed at Hanford in 1991. These as-
sessments evaluated compliance with local, state,
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and federal requirements as well as self-imposed
reguirements. The major focuses of the assess-
ments were to: ’

¢ review laboratory operations against EPA’s
SW-846 test methods (EPA 1982)

» routinely assess permitted activities for com-
pliance

* gssess satellite accumulation and $0-day stor-
age areas for compliance with waste storage
requirements

¢ routinely audit the low-activity waste genera-
tors’ program for organizational structure,
methods used to characterize waste, methods
of packaging waste, and methods used to store
and accumulate waste.

In the future, the subject of these self-assess-
ments are expected to be incorporated into and
impiemented by the comprehensive self-assess-
ment program being developed at the direction of
the Secretary of Energy.







2.4 Environmental Occurrences

Omsite and offsite envirenmental cecurrences
(spills, leaks, ete.) of radioactive and nonradio-
active materials during 1991 were reported to
DOE as specified in DOE Order 5000.3A and to
other federal and state agencies as required by
law. The specific agencies notified depended on
the tvpe, amount, and location of the individual
occurrences. Generally, these materials sither
dispersed naturally, were stabilized in existing
waste disposal sites, or were controlled and
cleaned up. In some cases an occurrence may be
under continuing observation and evaluation.
During 1891, all Emergency, Unusual and Off-
normal occurrences at Hanford were reported to
the Hanford Site Occurrence Notification Center.
This Center is responsible for maintaining both a
computer database and a hardcopy file of event
descriptions and corrective actions. Copies of
occurrence reports are available for public review
in the DOE Richland Operations Office (RL) Public
Reading Room located on the Washington State
University campus in Richland, Washington.

As defined in DOE Order 8000.3A, emergency
sceurrences “are the most serious occurrences and
require an increased alert status for onsite person-
nel and, in some specified cases, for offsite authori-
ties.” There were no Emergency Occurrence He-
ports filed in 1981,

Unusual cccurrences are defined as non-emer-
gency occurrences that have a “significant impact
or potential for impact on safety, environment,
health, security, or operations.” There were

115 unusual occurrence reports filed during 1991,
Many of these included minor leaks and spills
because initial reporting reguirements for 1991
specified that any events reportable to offsite
agencies be classified as unusual. This reguire-
ment was modified several months ints the year
and for the remainder of the year only those leaks,
spills and releases that exceeded state and federal
reportable guantities were classified as unusual.
Several unusual cceurrences of environmental
significance are summmarized below.

Off-normal environmental occurrences are re-
ferred to as “sbnormal or unpianned events or
conditions that adversely affect, potentially affect,

or are indicative of degradation in, the safety,
security, environmental or health protection
performance or operation of a facility.” There
were 1,277 off-normal envirenmental occurrence
reports filed at Hanford during 1981 covering
everything from battery acid spills and leaks
from overheated motor vehicle cooling systems to
minor radiation contamination problems.
Because of the volume of reported off-niormal
oceurrences, event surmnmaries are not included
here.

Unusual Occurrences

Release of Contaminated Well Water
to the Ground (RL-PNL-PI14BOPER-
1891-1004)

About 50 gal (189 L) of well water containing
approximately 180 mg of cyanide, 101,000 pCi of
o and 5.7 uCi of ®T¢ were mistakenly dis-
charged to the seil during routine ground-water
sampling and purging operations. Purgewsater
from contaminated wells is normally deposited in
temporary containment vessels and then trans-
ferred to permanent storage facilities at a later
date. Labels on well water sample containers are
usually coded so that field personnel can identify
contaminated wells before they begin sampling.
In this ease, however, sample containers were
improperly labeled and the purgewater was
pumped onto the ground. As a result, ground-
water sampling was halted for a time. Sampling
was restarted under an administrative procedure
requiring the containment of all purgewater.
Investigation of this occurrence determined that
improved procedure decumentation, training, and
communication of instructions was required.

Diesel Fuel Spill (RL-WHC-
WHC100ERD-1991-1002)

Approximately 25 gal (85 L) of diesel fuel were
leaked to the soil from a generator operating at a
core drilling site inside the 183-H Solar Evapora-
tion Basins. It was initially thought that the leak
was due to a loose fuel filter but a closer inspec-
tion revealed a crack in one of the fuel filier
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gaskets. This generator had recently been ser-
viced and was operating for the first time since
servicing. A large volume of fuel escaped because
the unit was located out of view of the employees
working at the site and was not checked during
the shift. The leak was not discovered until the
end of the shift when the unit was being shut off.
This incident could have been avoided if the filter
had been inspected before installation and the
equipment had been periodically inspected dur-
ing operation. Cleanup was started immediately
and completed by 6:00 pm on the day of the
occurrence. Twenty-three drums of contaminated
soil were generated.

Badiation Contamination (RL-WHC-
PFP-1891-1620)

Personnel excavating two abandoned 2-in. (5-cm)
stainless steel plutonium bearing transfer lines
in an unconirolled area outside the 241-Z Build-
ing at the Plutonium Finishing Plant wers found
to be contaminated with low-level radiation. Ex-
cavation work was discontinued and preliminary
surveys were conducted when workers noticed
discolored soil as they were hand-digging down to
the transfer Hnes. A Health Physics Technician
was instructed to enter the pit and remove soil
for analysis. At that time the contamination
levels in the pit were determined o be 30,000 dpm
beta/gamma and 350,000 dpm alpha. As a pre-
cautionary measure, extensive surveys were con-
ducted on ali personnel and eguipment associated
with the excavation. In addition to onsite facili-
ties and equipment, the personeal vehicles and
homes of the individuals involved were also in-
spected. All results were less than detectable. At
the request of & family member of one employes,
the State of Washington Department of Healith
also surveyed one home but no contamination
was detected. Analysis results for the scil sample
obtained from the pit indicated concentrations of
“ihm and ®Pu at 5.3 x 10 uCi/g and 598 x

10t uli/g, respectively. The pit was wet down
and covered with plastic to prevent the spread of
contamination and a new radiation work permit
was written reguiring intermittent radiological
surveys when excavation activities progressed to
within 18 in, (4€ cm) of any known piping, and/or
any unknown piping or wiring is encountered, or
abnormal soil coloration or conditions are
discovered.

Purgewater Discharge to the Ground
(WHC-91-0008-183H)

Twenty gallons (76 L) of purgewater contaminated
with Cr® were discharged to the ground from a
well at the 183-H Solar Evaporation Basins. A
code letter indicating that this water should be
contained was not included on the sample bottle
label so the field personnel did not know that con-
tainment was required. This omission was caused
by human oversight and was compounded by the
use of an cutdated checklist to generate the label
for the sample bottle. The nonroutine scheduling
of the sampling activity may have contributed to
the error. In the future, all outdated lists of wells
requiring purgewsater containment will be
destroyed, and computer generated labels will be
used for both routine and nonroutine sampling.
Field personnsl will also be required to verify the
purgewater requirements for each well before
purging the well.

Alpha Release to the Atmosphere
(WHC-PUREX-1991-0223)

Air samples collected from the main stack of the
PUREX Plant in the 200-East Area indieated that
alpha releases exceeded WHOC weekly guidelines
during the week of February 8 to 15, 1991, Sub-
sequent sampling continued to show higher than
expected levels. Using worst-case assumptions,
preliminary calculations indicated that the total
weekly release of #1Am (4.06 x 102 uCi/mL), an
alpha emitter, was in excess of the established
weekly Hmit of 2.0 x 10 uCi/mi. No regulatory
limits had been or were expected to be exceeded.
However, it appeared likely that the WHC Opera-
tional Safety Requirement for annual releases
would be exceeded. The annual average concen-
tration Hmit for **Am at the point of release to the
environment is 2 x 168 uCi/mi.. A contributing
cause was probably floodwaters from a frozen,

broken pipe in the 293-A Building in January 1891

(WHC-91-0035-PUREX), which carried radicactiv-
ity into a ventilation exhaust duct downstream of
the duct's filters. Actions undertaken to limit
additional releases included reducing the air flow
through the stack, cleaning up the contaminated
ductwork, and increasing sampling from once a
week to every 24 hours. Routine monitoring has
indicated a return to normal levels of *'Am. The
final report for this occurrence had not been com-
pleted at the time this summary was prepared.
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3.0 Environmental Program Information

It is DOE policy to conduct its operations in an
envirenmentally responsible manner and comply
with applicable environmental standards. At
Hanford, a variety of environmental activities are
performed to comply with laws and regulations,
enhance environmental quality, and monitor the
impact of environmental pollutants from Site
operations.

Section 2.0 summarized the status of Hanford's
compliance with applicable regulations, activities
under way to achieve compliance, and programs
to manage and improve environmental quality.

This section summarizes significant activities
conducted in 1991 to manage waste, restore con-
taminated inactive waste sites and facilities,
develop new cleanup technologies, monitor the
release of pollutants from facilities, conduct sam-
pling and analysis of environmental media for
poliutants, assess the status of wildlife and cul-
tural resources, monitor the meteorslogy and
climatology of the Site, and conduct special
environmental programs.

43






3.1 Environmental Restoration, Waste
Management, and Technology Development

The cornerstone and framework for DOE’s strat-
egy for department-wide environmental restora-
tion, waste management, and technology develop-
ment is the DOE Environmental Restoration and
Waste Management Five-Year Plan (DOE 1990b).
This annually updated decument was reissued in
August 1991, The DOE 5-year plan addresses
overall philosophy and environment- and waste-
related activities that are the responsibility of the
Office of Environmental Restoration and Waste
Management.

The Environmental Restoration and Waste Man-
agement Site-Specific Plan for the Richland Op-
erations Office (DOE 1989b) implements and
supports the DOE S-year plan. This detailed
information volume is prepared so it can be used
as a stand-alone document. The Hanford Site
Five-Year Plan (DOE 1990b) is supported by two
companion doguments, the Querview of the
Hanford Cleanup Five-Year Plan and the
Hanford Site Environmental Restoration and
Waste Management Five-Year Plan Activity Data
Sheets (DOE 1990d). The overview provides a
general plan description, and the activity data
sheets provide supplemental data to the detailed
information document.

Environmental Bestoration

The environmental restoration program has been
established to rernediate inactive waste sites, and
to decontaminate and decommission surplus fa-
cilities. The Hanford Site has established the
following two major programs for implementing
these actions:

1. Environmental Restoration Remedial Action
(ERRA) Program

2. Hanford Surpius Facilities Program.

Activities conducted within these programs are
summarized in the foliowing subsections.

Environmental Restoration
Remedial Action Program

The ERRA Program was established to comply
with regulations for characterization and cleanup
of inactive waste sites. The program specifically
includes identification and characterization of
inactive sites, remedial design and cleanup ac-
tion, and post-closure activities of inactive radio-
active, chemically hazardous, and mixed waste
sites. ’

All of the waste disposal sites at the Hanford Site
have been grouped into 78 operable units. An
operable unit is a grouping of waste sites for
conducting a remedial investigation and carrying
out remedial actions. Operable units form the
basis for planning, scheduling, budgeting, and
establishing the working order for some of the
environmental restoration milestones for the Tri-
Party Agreement. Remedial investigations are
being conducted at 16 operable units to deter-
mine the need for remediation at these units.
The ERRA Program also initiated Expedited
Response Actions on three individual waste sites:
the 618-9 Burial Ground, the 300 Area Process
Trenches, and the 200-West Area carbon tetra-
chloride site. More than 40 drums containing
over 5,678 L (1,500 gal) of solvent and uranium
were removed from the 618-9 Burial Ground,
preventing the liguid from eventually reaching
the ground water. Work was completed at the
300 Area Process Trenches where approximately
5,300 m? (7,000 yd®) of contaminated soil were
removed and isclated. A pilot-scale carbon tetra-
chloride vapor extraction unit was successfully
demonstrated at the 200-West Area, and procure-
ment of a full-scale system was initiated.

Hanford Surplus Facilities Program
Many DOE-owned facilities at the Hanford Site

that were used for nuclear materials production
have been retired from service and declared
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surplus. The Hanford Site Surplus Facilities
Program manages these facilities for DOE. The
program provides for surveillance and mainte-
nance, as well as eventual decontamination and
decornmissioning of these facilities.

The program manages about 100 separate facili-
ties including large conerete and cement block
structures that formerly housed chemical separa-
tions processes, decommisgsioned nuclear reac-
tors, underground effiuent water systems and
storage tanks, and ancillary buildings. Included
also are the eight graphite-moderated plutonium
production reactors constructed between 1943
and 1955. Thess reactors have now been shut
down for more than 20 years.

Activities currently under way include surveil-
lance and maintenance of surplus facilities,
decommissioning of the 201-C Strontium
Semiworks, and preparation of the final EIS,
Decommissioning of Eight Surplus Production
Reactors ot the Hanford Site, Richland, Wash-
ington. The draft EIS (DOE 1889a), which has
been released for public review, discusses various
alternatives for decommissioning these reactors.
The final BIS and record of decision are scheduled
to be published in FY 1892, Decommissioning of
the current inventory of surpius facilities by the
vear 2018 is estimated to cost approximately

$1 billion.

Waste Management

Waste management is the safe and effective man-
agement of active and standby facilities and the
treatment, storage, and disposal of radioactive,
hazardous, and mixed waste. The waste manage-
ment goals of RL are to minimize the generation
of waste, and to maintain safe and environmen-
tally sound programs for treatment, storage, and
disposal of newly generated and stored wastes.
The Hanford Site Five-Year Plan (DOE 1990b)
provides detailed descriptions of the Site’s waste
management programs and cther activities. Sum-
mary descriptions of major programs and activi-
ies are presented here.

Waste Minimization

The Hanford Waste Minimization Program was
designed to meet DOE Orders 5400.1 and
5820.2A, and DOE guidanece, consistent with
EPA guidelines. The major elements of the pro-
gram are 1} management support; 2) employee
training, awareness, and incentives; 3} program
scope, objectives, and goals; 4) waste minimiza-
tion assessments/andits; 5} accurate cost account-
ing; 6) accurate waste accounting; 7) technology
transfer; and 8) program evaluation.

The program focuses on preventing and minimiz-
ing the generation of waste. The program imple-
ments a strategy to reduce the volume and toxic-
ity of wastes that are nevertheless generated. In
order of priority, the program advocates waste
prevention using scurce reduction and recycling
techniques, treatment, and disposal of wastes.
Wastes targeted for minimization include radic-
active (high-activity, transuranic, low-activity),
radioactive mixed, hazardous, and nonhazardous
regulated wastes.

Reguirements for the Hanford Site program now
include the following:

¢ ap an nual DOE waste reduction report (first
igsue to be completed in March 1992)

¢ g hiennial EPA waste mintmization report
{completed in March 1991)

® an annual EPA source reduction and recycling
report attached to the SARA 313 Report (first
issue to be completed in July 1982)

¢ an annhual DOE-required Hanford Site and
contractor-specific waste minimization plan

review and update {completed in May 1991)

e update of the Sitewide and specific RCRA
Part B permits

¢ DOE-required process waste assessments
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s waste minimization and pollution prevention
program plans {updated for the Hanford Site
and each contractor May and August 1991,
respectively )

Waste minimization efforts have reduced the
volume of wastewater discharged to process
trenches in the 308 Aren of the Site by more than
5.7 million 1/d (1.5 million gal/d) to meet a Tri-
Party Agreement milestone. Modifications in-
cluded installing closed-loop cooling, plugging
drains, lowering thermostats in steam-heated
buildings, using water in water-cooled eguipment
only when required, and putting &dmmwtratwe
contmls in place wh&re poss;ble .

In addition, a mx;‘itxfﬂmtmn Tank Space Manage-
ment Board consisting of plant manapgers was
established to review efforts to reduce wastes.
generated and sent to the tank farms for storage.
Task teams imposed maximum waste generation
limits for each plant, and approval from the Man-
agement Board was necessary to exceed the es-
tablished volumes. The volume of liquid waste
avoided through waste reduction efforts to date
exceeds 22 million L (5.8 million gal).

A paper recycling program has expanded to in-
clude 194 buildings onsite. In 1991, approxi-
mately 150 tons of paper were recycled.

Soil Column Discharges

A major strategy for the Hanford Site’s waste
management is to discontinue discharges of con-
taminated liguid effluents to the scil column.
Effluent streams containing hazardous and/or
radioactive wastes will no longer be discharged or
will be treated to remove contaminants before
discharge. Thirty-two liquid effluent streams
have been identified for which action is required.
This action is included as a milestone under the
Consent Order DE 91NM-177 and the Tri-Party
Agreement action plan.

A plan and schedule have been prepared in accor-
dance with DOE Order 5400.5, “Radiation Protec-
tion of the Public and the Environment,” and
have been implemented to discontinue the dis-
posal of contaminated liquids into the soil at the
Hanford Site. Discharge of contaminants in the

major waste streams will be discontinued by 1995
either by stopping the discharge or treating the
effluent stream to remove contaminants. Tech-
nology for treating the effluent streams is being
evaluated to determine which would best meet
regulatory requirements.

Stored Wastes

The major effort for cleanup of the Hanford Site
will be the disposal of stored wastes generated
from past production operations. The strategies
for handling and disposing of these wastes, as
well as newly generated wastes, have been docu-
mented through the National Environmental
Policy Act process, The resulting record of deci-
sion recommends implementing preferred alter-
natives, described by the Final Environmental
Impact Statement, Disposal of Hanford Defense
High-Level, Transuranic and Tank Wastes (DOE
1987b). The preferred alternatives recommend
disposal of double-shell tank waste, retrievably
stored and newly generated transuranic waste,
and encapsulated cesium and strontium waste as
follows. - '

Double-shell tank waste will be separated into
three fractions: high-activity waste, transuranie
waste, and low-activity waste. The 28 double-
shell tanks stere more than 91 million L (2.4 x
107 gal) of radioactive liquid and slurry, much of
which has been transferred and concentrated
from single-shell tanks. The high-activity waste
and fransuranic waste will be processed into.a
solid, vitrified material similar to glass and dis-
posed of in a repesitory. The low-activity waste
will be mixed with a cement-like material and
allowed to harden:in near-surface concrete
vaults.

Solid transuranic waste that has been retrievably
stored since 1970 or has been newly generated
will be sorted and packaged in the proposed
Waste Receiving and Processing Facility for ship-
ment to the Waste Isolation Pilot Plant (WIPP) in
New Mexico. WIPP certified transuranic wastes
are currently being stored in the Transuranic
Waste Storage and Assay Facility.

Cesium and strontium capsules will continue to
be stored for eventual disposal in a repository.
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The cesium and strontium were removed from
single-shell tank wastes to reduce heat genera-
tion; 1,577 cesium capsules and 640 strontium
capsules were produced. There are currently
961 cestum capsules and 597 strontium capsules
stored at the Hanford Site (41,718,000 Ci of ce-
sium and 24,532,000 Ci of strontium).

For single-shell tank waste, transuranic-contami-
nated soil sites, and pre-1970 buried, suspect,
transuranic-contaminated solid waste, the recom-
mended strategy is to continue the development
and evaluation of disposal technology before mak-
ing a disposal decision. Wastes will continue to
be stored in a manner that protects the environ-
ment and human health.

Storage will continue until treatment and dis-
posal facilities are constructed and treatment
processes are implemented. An environmental
impact statement supplemental to DOE {1987h)
will be prepared for disposal of the single-shell
tank wastes.

Technology Development

The DOE Office of Technology Development was
formed to consolidate and provide centralized
management and oversight for research, develop-
ment, demonstration, testing, evaluation activi-
ties, and support to the Office of Environmental
Restoration and Waste Management. The tech-
nology development activities are targeted
toward coordination of new and more effective

technologies to solve environmental restoration
and waste management challenges.

The Office of Technology Development’s program-
matic implementation strategy is founded on the
concept of integrated demonstrations, integrated
programs, and supporting technology programs.
An integrated demonstration is a cost-effective
mechanism that assembles a group of related and
synergistic technologies. Their performance is
then evaluated individually and as part of a com-
plete system in correcting environmental restora-
tion and waste management preblems from waste
generation to disposal. An integrated program is
a group of research, development, and/or demon-
stration tasks that relate to a single environmen-
tal restoration or waste management issue or
function. Supporting technology programs, such
as robotics and analvtical laboratory manage-
ment, are technical disciplines that support sev-
eral integrated demonstrations and integrated
programs.

The technology development program is imple-
mented at the Hanford Site through technical
program managers at both Pacific Northwest
Laboratory and Westinghouse Hanford Company.
Two integrated demonstrations were assigned to
the program managers for lead coordination:
demonstrate technologies for stabilization and
remediation of underground storage tanks and
closure of high-priority single-shell tank RCRA
sites; and provide technology options for the ex-
pedited response action to remediate the carbon
tetrachloride plume in the 200-West Area.




3.2 Environmental Monitoring at Hanford

Environmental monitoring of the Hanford Site
consists of 1) effluent monitoring and 2) environ-
mental surveiliance. Effluent monitoring is per-
formed as appropriate by the Site operators at
the facility or point of release to the environment.
Environmental surveillance consists of sampling
and analyzing environmental media on and off
the Hanford Site to detect and quantify potential
contaminants and assess their environmental
and human health significance.

The overall objectives of the monitoring programs
are to demonstrate compliance with federal,
state, and local regulations; confirm adherence to
DOE environmental protection policies; and sup-
port environmental management decisions.

The effluent monitoring and environmental sur-
veillance programs are summarized in this sec-
tion. Effluent monitoring data, environmental
surveillance data, and dose assessment results
appear in Section 4.0, “Environmental Monitor-
ing Information.”

Effluent Monitoring

Effiuent releases at the Hanford Site are re-
ported to the DOE Richland Field Office (RL) and
the public. Reporting these releases is required
by DOE Orders 54841, “Environmental Protec-
tion, Safety, and Health Protection Information
Reporting Requirements,” and 5400.1, “General
Environmental Protection Program.” Analytical
data on samples taken from effluent releases
include the types and quantities of constituents,
both radioactive and nonradioactive, that facili-
ties discharge to the air, soil, and Columbia
River. These data are evaluated to determine the
state of compliance with applicable regulations.

Airborne Effluent Monitoring
Nonradioactive

Nonradioactive air pollutants from power-
generating and chemical-processing facilities

are monitored. In compliance with the existing
Prevention of Significant Deterioration (PSD)

permit (No. PSD-X80-14) issued for the
Plutonium-Uranium Extraction (PUREX) and
Uranium-Oxide (UO,) Plants, air emissions from
these facilities are monitored for nitrogen oxides.
At the PUREX Plant, the main discharge stack is
continuocusly monitored. The calciner exhaust at
the U0, Plant is equipped with a nitrogen oxides
monitor. In compliance with air quality stan-
dards established by the Benton-Franklin-Walla
Walla Counties Air Pollution Control Authority,
particulate matter, sulfur oxides, nitrogen oxides,
carbon monoxide, and hydrocarbon emissions
from the powerhouses are reported. These emis-
sions are calculated from tons of fuel consumed,
using calculations approved by the U.S. Environ-
mental Protection Agency (EPA). Emissions of
ammonia and ammonium hydroxide from the
200 Areas are reported annually to EPA Region
10 if they exceed quantities listed in the Compre-
hensive Environmental Response, Compensation,
and Liability Act (CERCLA).

Radioactive

Radioactive releases are monitored by analyzing
samples collected from stack or vent emissions
and liquid effluents. Samples are analyzed for
total alpha and beta activity and specific radionu-
clides. Continuous radiation monitoring systems
are used when the potential exists for releases to
exceed normal operating ranges by amounts that
would require personnel to be alerted. Selection
of the specific radionuclides for sampling, analy-
sis, and reporting is based on 1) an evaluation of
emissions expected from the known radionuclide
inventories in the facility, 2) criteria for sampling
given in the contractor environmental compliance
manual, and 3) the potential contribution to the
offsite dose received by members of the public
from radioactive effluent constituents.

Liquid Effluent Monitoring
Nonradioactive

Liquid effluents from Site facilities discharge to
cribs, ponds, ditches, drain pipes, trenches, the

City of Richland Publicly Owned Treatment
Works (from the 1100 Area), and the Columbia
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River (from the 100 and 300 Areas). Where des-
ignated discharge points exist for effluents to
enter the Columbia River, samples are collected
to determine compliance with the National Pol-
lutant Discharge Elimination System (NPDES)
permit for the Site. In the 200 Areas, liguid efflu-
ent releases of ammonia and ammonium hydrox-
ide in excess of reportable quantities are reported
to EPA Region 10 annually.

Radioactive

Those effluents that normally or potentially con-
tain radionuclides include cooling water, steam
condensates, process condensates, laundry waste-
water, and wastewater from laboratories and
chemical sewers. :Samples from these wastewa-
ter streams are sampled and analyzed for radio-
nuclides present in the facilities where the
stream originated.

Near-Facility Environmental
Monitoring

Near-facility environmental monitoring is defined
principally as routine monitoring near Site facili-
ties discharging or having discharged radicactive
or hazardous contaminants. The monitoring lo-
cations are associated mostly with major opera-
tions facilities, such as the PUREX Plant and

N Reactor, and waste disposal facilities, such as
burial grounds, ponds, cribs, trenches, and
ditches.

The purpose of the near-facility environmental
monitoring program is to ensure employee and
environmental protection and determine the sta
tus of compliance with local, state, and federal
regulations. Much of the program consists of
collecting and analyzing environmental samples
and methodically surveying areas near facilities
releasing effluents. The program also evaluates
acquired analytical data, determines the effec-
tiveness of facility effluent monitoring, measures
the adequacy of containment at waste disposal
units, detects and monitors unusual conditions,
and identifies needed upgrades to effluent moni-
toring capabilities. The pregram complies with
applicable portions of DOE Orders 5400.1; 5484.1;
5400.5, “Radiation Protection of the Public and
the Environment;” and 5820.2A, “Radioactive
Waste Management.”

Monitoring activities routinely include sampling
and monitoring near-facility ambient air, surface
water, ground water, external radiation dose,
soil, sediment, vegetation, and animals. Some of
the parameters typically monitored are pH, water
temperature, radionuclides, radiation exposure,
and hazardous constituents. Samples are ¢col-
lected in known or expected effluent pathways.
These pathways generally are downwind of
potential or actual airborne releases and down-
gradient of liquid discharges. The annual routine
activities of near-facility monitoring are sum-
marized in Table 3.1, which shows the type,
quantity, and area location of samples collected.

Liguid waste disposal sites and the terrain
surrounding them are surveyed to detect and
characterize any radioactive surface contamina-
tion. The locations of these surveys include cribs,
trenches, drains, retention basin perimeters,
pond perimeters, ditch banks, solid waste dis-
posal sites (for example, burial grounds, trenches),
unplanned release sites, tank farm perimeters,
stabilized waste disposal sites, roads, and fire-
breaks in and around the Site operations areas.
Radiological surveys are conducted at 391 sites in
the operations areas (100 in 100 Areas; 273 in
200 and 600 Areas; 18 in 300 and 400 Areas)
(DOE 1991a).

Environmental Surveillance

Environmental surveillance of the Hanford Site
and surrounding region is conducted fo demon-
strate compliance with environmental regula-
tions, confirm adherence to DOE environmental
protection policies, support DOE environmental
management decisions, and provide information
to the public. Surveillance is conducted as an
independent program under DOE Orders 5400.1,
“General Environmental Protection Program,”
and 5400.5, “Radiation Protection of the Public
and Environment,” and the guidance in Environ-
menial Regulatory Guide for Radiological Effiu-
ent Monitoring and Environmental Surveillance
{DOE 1991a). The scope, objectives, criteria, -
design, and description of the program are sum-
marized below and provided in detail in Environ-
mental Monitoring Plan, United States Depari-
ment of Energy, Richland Field Office (DOE
1991b).
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Table 3.1. Near-Facility Routine Environmental Samples and Locations

Samples Total 100 Areas 200 Areas 300/400 Areas

Air 38 4 34
Surface Water 37 22 i5
Ground Water from

Monitoring Wells 1190 20 89 1
External Radiation

Monitors 289 213 61 15
Soil 157 32 110 15
Vegetation 95 40 49 15

Scope - assess the environmental and public health

Site surveillance encompasses sampling and
analysis for potential radiological and chemical
contaminants on and off the Hanford Site. Em-
phasis i8 placed en surveillance of those pathways
and radionuclides, or chemicals, eonstituting the
greatest potential risk to humans, Surveillance
is focused on routine releases from Hanford’s
DOE operations, but also reflects the need to
respond to unusual releases and the existence of
non-DOE nuclear operations on or near the
Hanford Site. Surveillance results are formally
reported annually through this report series,
although unusual results or trends also are
reported to DOE and the appropriate facility
managers when they oceur. Whereas effluent
and near-facility monitoring is conducted by the
facility operating contractor, environmental sur-
veillance is conducted under an independent
program.

Objectives

Key surveillance objectives in 1991 included:
° verifying compliance with DOE and EPA ra-
diological dose standards for public protection

measuring radionuclides, radiation, and
chemicals in the onsite and offsite environ-
ment to

- independently assess the adeguacy of facil-
ity pollution controls

impacts of Hanford operations

- identify and guantify potential environmen-
tal quality problems

- provide information to DOE for environmen-
tal management of the Site, and for the pub-
lic and regulatory agencies.

Criteria

The criteria for environmental surveillance are
derived from DOE Order 5400.1, guidance pub-
lished for DOE sites (DOE 1991a) and the above-
stated objectives. These criteria, pathway analy-
ses to determine the radionuclides and media
contributing to the dose to humans, and local
needs and interests have been used in establish-
ing the surveillance program. Experience gained
from environmental surveillance activities and
studies conducted at Hanford for more than

45 years have provided valuabile technical back-
ground for planning and data interpretation.

Surveillance Design

Environmental surveillance at Hanford is de-
signed to meet the previously listed objectives,
considering the environmental characteristics of
the Site and its operating facilities. Its main
focus is on determining environmental impacts
and compliance with public health standards
rather than on detailed radiological and chemical
characterization.
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The primary pathways for movement of radioac-
tive materials and chemicals from the Site to the
public are the atmosphere, surface water, and
ground water. Figure 3.1 illustrates these poten-
tial primary routes and the possible exposure
pathways to humans. The significance of each
pathway is determined from measurements and
caleulations that estimate the amount of radioac-
tive material transported along each pathway
and by comparing the concentrations or dose to
environmental and public health protection stan-
dards. Pathways are also evaluated based on

prior studies and observations of radionuclide
and chemical movement through the environ-
ment and food chains. Calculations based on
effluent data show the expected concentrations
off the Hanford Site to be low for most radionu-
clides and generally below the level that can be
detected by monitoring technology. To ensure
that radiclogical analyses of samples are suffi-
ciently sensitive, minimum detectable concentra-
tions of key radionuclides in air, water, and food
are established at levels well below the levels
that correspond to the standards.
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Environmental and food-chain pathways are
monitored near the facilities releasing effluents
and at offsite receptor locations. The surveillance
design at Hanford uses a stratified sampling ap-
proach to monitor these pathways. Samples are
collected and radiation is measured according to
three surveillance zones that extend from onsite
operating areas fo the offsite environs.

The first zone extends from near the operating
facilities to the Site perimeter. The environmen-
tal concentrations of releases from facilities will
generally be the highest in this zone and will be
most easily detected before being transported off
the Site. The second surveillance zone consists of
a series of perimeter sampling stations positioned
near or just inside the Site boundary. Data from
these stations document or represent conditions
at the nearest points at which members of the
public reside or could reside. Exposures at these
locations are typically the maximum that any
member of the public could receive. The third
surveillance zone consists of nearby and distant
community locations within an 80-km (50-mi)
radius of the Site. Surveillance is conducted in
communities to provide measurements at those
locations where the most people are potentially
exposed and to provide assurance to the commu-
nities that levels are well below standards estab-
lished to protect public health.

Finally, background concentrations are measured
at distant locations and compared with onsite,
perimeter, and community locations as an indica-
tor of the effects of Hanford operations. Back-
ground locations are locations that are essentially
unaffected by Hanford effluents, but which could
be expected to contain low levels of natural and
nuclear testing fallout nuclides in environmental
media.

To the extent possible, radiation dose assess-
ments should be based on direct measurements of
radiation dose rates and radionuclide concentra-
tions in the surrounding environment. The
amounts of most radicactive materials released
in recent years have generally been too small to
be measured directly once they were dispersed in
the offsite environment. For many of the mea-
surable radionuclides, it is often not possible to
distinguish levels that resulted from worldwide
fallout from those that resulted from Hanford

Environmental Monitoring at Hanford

releases. Therefore, in nearly all instances, po-
tential offsite doses are estimated using environ-
mental pathway models that calculate concentra-
tions of radioactive materials in the environment
from effluent releases reported by the operating
contractors.

Program Description

The surveillance program.in 1991 utilized both
measurements and modeling to assess the effects
of Hanford operations. Key media and locations
were sampled and the samples analyzed for
selected contaminants according to a predefined
sampling plan. The data were interpreted
primarily in terms of eombined radiclogical
exposure from all pathways and by comparing
chemical contaminants to standards.

In the first zone, between the facilities and the
perimeter, air monitoring stations were located
arocund each operating area (see Figure 4.1) be-
cause air transport is a potential key pathway for
transport of radioactive materials off the Site.
Surface-water impoundments potentially acces-
sible to wildlife and drinking water sources were
also sampled (see Figure 4.7). Ground water was
sampled from wells located near operating areas
and along potential transport pathways (see Fig-
ures 5.2 through 5.5). In addition to air and wa-
ter surveillance, samples of soil, native vegeta-
tion, and wildlife were collected (see Figures 4.28
and 4.31). Radiation was measured to determine
the effectiveness of effluent controls and ascer-
tain any long-term build up of contaminants from
past and current operations (Figures 4.35, 4.36,
and 4.38). Selected onsite roads and rails were
also surveyed (see Figure 4.39).

In the second or perimeter zone, air monitoring
stations, radiation measurement locations and
ground-water surveillance wells were located
near or just inside the Site boundary. Beth haz-
ardous chemical and radiological contaminants
are measured in ground-water samples. Agri-
culture is an important indusiry near the Site;
therefore, milk, crops, soil, and native vegetation
are monitored (see Figures 4.23 and 4.31) to
detect any influence from Hanford on locally
produced food and farm products. The Columbia
River is included in the second zone. River water
is monitored upstream of the Site at Priest
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Rapids Dam and at Richland, Washington, where
it is used for public drinking water. Water
pumped from the Columbia River for irrigation is
also monitored.

Surveillance in the third zone, consisting of
nearby and distant communities, includes air,
soil, water supplies, vegetation, and food prod-
ucts sampling, and radiation measurements.

Table 3.2 summarizes the geographic distribution
of scheduled sample types and measurement loca-
tions. Details of sampling locations, frequencies,
media and analyses, and significant results of
scheduled and special sampling are discussed in
Section 4.0, “Environmental Monitoring Informa-
tion.” Most 1991 samples were analyzed and are
reported. Some samples remained to be analyzed

as the new analytical contractor finished the
backlog of samples following termination of the
prior analytical contract.

Surveillance is conducted under established qual-
ity assurance plans and written procedures.
Sample scheduling, accountability, data storage,
and data screening were managed and controlled
by computerized systems. Laboratory analyses of
samples for radioactivity and chemicals were
conducted principally by International Technol-
ogy Corporation, the Pacific Northwest Labora-
tory, and the Hanford Environmental Health
Foundation, all in Richland, Washington. Se-
lected river water quality and chemistry analy-
ses, and temperature and flow measurements
were performed by the U.S. Geological Survey,
Denver, Colorado.

Table 8.2. Environmental Surveillance Sample Types and Measurement Locations, 1991

Sample Locations

Total Site

Nearby

Columbia River
Hanford

Distant COES®

Number Onsite Perimeter Communities Communities Stations Upstream Reach Downstream

Air 50 23 13 8
Ground Water 528 528
Springs 3
Columbia River 4
Irrigation Water 1 i
Drinking Water 13 8 5
Columbia River
Sediments 6
Ponds 3 3
Foodstuffs 13 6 5
Wildlife 13 9 1
Soil and
Vegetation 48 28 11 i
TLDs® 73 28 319 8
Waste Site
Surveys 75 5
Railroad/Roadway
Surveys 17 18 1
Shereline Surveys 14 14
Aerial Survey 1 1

(a) Community-Operated Environmental Surveillance Stations.

(b) Includes four offsite water supplies.
(¢) Thermoluminescent dosimeters.
(d) Includes locations in and along the Columbia River.

3 3
3
2 i 1
1 3 2
2
3
5
3 3




3.3 Environmental Studies and Programs

Wildlife Resources

Wildlife populations inhabiting the Hanford Site
are monitored to measure the status and condi-
tion of the populations and assess effects of Han-
ford operations. Particular attention is paid to
species that are rare, threatened, or endangered
nationally or statewide and those species that are
of commercial, recreational, or aesthetic impor-
tance statewide or locally. These species include
the bald eagle, chinock salmon, Canada goose,
several species of hawk, Rocky Mountain elk,
mule deer, white pelican, and other bird species.

Fluectuations in wildhife and plant species on the
Hanford Site appear to be a result of natural eco-
logical factors and management of the Columbia
River system. The establishment and manage-
ment of the Hanford Site has had a net positive
effect on wildlife relative to probable alternative
uses of the Site.

Bald Eagle

Bald eagles are listed by the U.S. Fish and
Wildlife Service as endangered in most states
and as threatened in the State of Washington.
Historically, bald eagles have wintered along the
Hanford Reach of the Columbia River. However,
when monitoring began in the early 1960s, num-
bers were very low (Figure 3.2). Following the
passage of the Endangered Species Act in 1973,
the number of wintering bald eagles increased.
Possible reasons for the observed increase are
the added protection of bald eagles at nesting
locations off the Hanford Site and the nationwide
elimination of DDT as an agricultural pesticide
in 1972. On a local scale, changes in the number
of eagles on the Hanford Site generally corre-
spond to changes in the number of salmon car-
casses, a major fall and winter food source for
eagles (Figure 3.2). Most of the eagles using the
Hanford Reach are concentrated in the section
between the abandoned Hanford townsite and
the 100-K Area.
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Figure 3.2. Baild Eagles Observed Along the
Hanford Reach, Fall and Winter Months

The number of bald eagles wintering along the
Hanford Reach varies each year in response to
weather and food availability elsewhere in east-
ern Washington. The Hanford Reach is expected
to continue providing wintering habitat, as long
as the critical resources such as food, perches,
and relative freedom from human activities are
maintained.

Chinook Salmon

Chinook salmon are an important resource to

the citizens of Washington. Salmon are caught
commercially and for recreation. The commer-
cial and recreational catch is carefully managed
to sustain the resource. Today the most impor-
tant natural spawning area in the mainstream
Columbia River for the fall chinook race is found
in the free-flowing Hanford Reach. In the early
years of the Hanford Site, there were few spawn-
ing nests (redds) in the Hanford Reach (Figure 3.3).
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Figure 3.3. Chinoock Salmon Spawning Redds in
the Hanford Reach

In the years between 1943 and 1971, a number
of dams were constructed on the Columbia River.
The reservoirs created behind the dams elimi-
nated most mainstem spawning areas and in-
creased salmon spawning in the Hanford Reach.
Fisheries management strategies aimed at main-
taining spawning populations in the mainstem
Columbia River have also contributed to the
observed increases. In recent years, numbers

of fall chinook salmon spawning in the Hanford
Reach have declined consistent with reduced
run sizes returning to the Columbia River. The
number of salmen varies each year depending on
hatching success, survival of downstream juve-
niles, and the size of the commercial and recrea-
tional catches. The Hanford Reach under exist-
ing management practices continues to provide
valuable salmon spawning habitat.

Canada Goose

Nesting Canada geese are valuable recreational
and aesthetic resources along the Snake and
Columbia rivers in eastern Washington. Goose
nesting surveys began in the 1950s to monitor
changes in response to reactor cperations (Fig-
ure 3.4). The nesting population in the Hanford

Reach has recently surpassed the high levels
observed during the early 1950s. 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 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 predation.

{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 ferruginous. Under natural con-
ditions, these hawks nest in frees, on cliffs, or on
the ground. Powerline towers and poles also can
serve as nest sites. The ferruginous hawk is a
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Figure 3.4. Canada Goose Nests on Islands in
the Hanford Reach
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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 (Fig-
ure 3.5). Hawks raised on the Hanford Site die
during offsite migration and while wintering on
ranges far from the Hanford Site. The Site con-
tinues to provide hawk nesting habitats admini-
stratively protected from human intrusions, as
well as providing suitable foraging areas. The
sharp declines in red-tailed and Swainson's hawk
nests in the late 1980z are probably not & result
of Hanford Site sctivities because the number of
nests for the very sensitive ferruginous hawk did
not decline (Figure 3.5). Decreases in nesting
red-tailed and Swainson’s hawks were probably
retated to impacts that sccurred during their
migration and/or while they were on their win-
tering grounds.

Rocky Mountain Elk

Rocky Mountain elk did not inhabit the Hanford
Site when it was established in 1943. Elk appeared
on the Arid Lands Ecology (ALE) Reserve in the
winter of 1972. A few animals stayed and repro-
duced. The greatest number of elk recorded was
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Figure 3.5. Red-Tailed, Swainson’s, and Ferrugi-
nous Hawks on the Hanford Site
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133, before the 1991 offsite hunting season (Figure
3.6). With a regulated hunting season on private

lands adjoining the ALE Reserve, the elk popula-

tion appeared to be holding at less than 100 ani-

mals until the spring of 1996. However, compara-
tively few elk were killed during the 1990 and 1991
offsite hunting seasons, and the herd has expanded
to its current population of 119 animals.

Elk are successful on the ALE Reserve because
of 1) available forage without competition from
domestic livestock; 2) unrestricted access to
drinking water at springs located on the ALE
Reserve; 3) relatively mild winters; 4) ability to
accommodate extreme summer temperatures,
even in the absence of shade; and 5) absence of
hunting on the Site.

Mule Deer

Mule deer are a common resident of the Hanford
Site and are important because of the reereational
(offsite hunting) and aesthetic values they provide.
Because mule deer have been protected from
hunting onthe Hanford Site for approximately.
50 years, the herd has developed a number of
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Figure 8.6. Elk on the Hanford Site Counted by
Aerial Surveillance During the Post-Calving
Peried: August Through September; and the
Post-Hunting Period: December Through
January
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unique population characteristics that are in
contrast to most other herds in the semiarid
region of the Northwest. These characteristics
include a large proportion of old-age animals
and large-antlered males. This herd provides a
unigue opportunity for comparison to other more
heavily harvested herds in this region.

Because of the unique nature of the herd and
high degree of public interest, a study was ini-
tiated in 1990 to 1) obtain estimates of the num-
ber of deer on the Hanford Site, 2) determine the
extent and frequency of offsite movements by
Hanford Site deer, and 8) evaluate the level of
%Sr in deer from the 100 Areas (see Section 4.5,
"Wildlife Surveillance").

Thirty-six mule deer were captured and fitted
with ear tags and/or radio collars in 1990 be-
tween the Hanford townsite and the N Reactor.
Freqguent offsite movements were made by these
deer during the year, and one animal was killed
by a hunter during one of these movements. In
general, the mule deer population on the Hanford
Site appears to be healthy. The numbers of deer
on the Hanford Site do not appear to have changed
dramatically over the last few decades, and many
very old (>5 years) animals are present.

White Pelican

Historically, the white pelican has visited the
Hanford Reach of the Columbia River in small
numbers each winter. This large, fish-eating bird
has only recently been listed by the Washington
State Department of Wildlife as endangered.
Therefore, they have not been monitored as
extensively as bald eagles. Many of the features
of the Hanford Reach that make it attractive to
wintering bald eagles also make it attractive to
white pelicans.

Shrub-steppe Birds of Special
Concern :

The Washington Department of Wildlife has
listed several shrub-steppe birds as species of
special concern because their populations have
been diminished by massive losses of native
shrub-steppe habitat as a result of expanding
agriculture and urbanization. The Hanford Site

contains large contiguous areas of relatively
undisturbed shrub-steppe habitat that provides
nesting habitat for these birds. To determine
the spatial distribution and relative abundance
of species of special eoncern (sage sparrows, sage
thrashers, loggerhead shrikes, and long-billed
curlews), two transects have been monitored on
the Hanford Site over the past 4 years using U.S.
Fish and Wildlife Service procedures. These tran-
sects cross a variety of habitats inciuding rela-
tively undisturbed shrub-steppe, recently burned
shrub-steppe, and agricultural fields that were
abandoned in the early 1940s and are now domi-
nated by cheatgrass.

The only shrub-steppe species of special concern
that nested in the abandoned ficlds was the long-
bilied curlew. The sage thrasher was seldom seen
along both transect routes, which is in agreement
with other studies of shrub-steppe birds that indi-
cate that sage thrashers are not abundant in low-
elevation shrub-steppe habitats. Sage sparrows
were most common in places that supported
stands of sagebrush which had escaped burning
by recent wildfires. Loggerhead shrikes were
less plentiful than sage sparrows and occurred

in places that supported either sagebrush or
bitterbrush shrubs.

The lower elevations of the Hanford Site provide
habitat suitable for viable populations of long-
billed curlews, sage sparrows, and loggerhead
shrikes but not sage thrashers. The long-billed
curlew nests on the ground and is not dependent
on desert shrubs for nest placement. However,
sage sparrows and loggerhead shrikes place their
nests in the branches of desert shrubs; thus, the
loss of sagebrush and bitterbrush shrubs through
burning is detrimental to these species.

Special Plants and Invertebrate
Animals

The Washington Natural Heritage Program
{1990) has identified three species of vascular
plants that could be jeopardized by construction
and/or cleanup activities performed on the Han-
ford Site. These species are Columbia yellow-
cress, Columbia milk vetch, and Hoover’s desert
parsley. Columbia yelloweress is listed as an
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endangered taxon in Washington State. It occurs
along the shoreline of the Columbia River on the
Hanford Site. Columbia milk vetch is listed as a
threatened taxon and occurs on dry land of the
Hanford Site upstream from the Vernita Bridge.
Hoover’s desert parsley, also listed as a threatened
taxon, oceurs on talus slopes of the Hanford Site
in the same general area as Columbia milk vetch.

The U.S. Fish and Wildlife Service lists the Colum-
bia pebblesnail and shoriface limpet as candidate
species for protection as threatened or endangered
species. Both inhabit the Hanford Reach of the
Columbia River and appear to have been wide-
spread historically in the mainstem Celumbia
River Basin before the installation of dams. Both
species are now apparently reduced within the
Columbia Basin to isolated populations that are
separated by large areas of unsuitable habitat.

Only two sizable populations of Celumbia pebble-
snail remain: those in the Methow and Okanogan
rivers of north central Washington. Neither of
these larger populations are protected. Smaller
populations survive in the Hanford Reach and
elsewhere. Because of the lack of habitat protec-
tion and the substantial reduction in the species’
historical range, the Columbia pebblesnail will
probably be listed federally as endangered.

Currently, large populations of shortface limpets
persist in four streams: the Deschutes River,
Oregon; the Hanford Reach of the Columbia
River, Washington; Hells Canyon, Idaho and
Oregon; and the Okanogan River, Washington.
Smaller populations exist elsewhere. While
substantial range reduction has oecurred in

this species, and the large populations are not
protected, the shortface limpet will probably be
listed federally as threatened.

Cultural Resources

The Hanford Cultural Resources Laboratory
(HCRL) was established by RL in 1987 as part

of the Pacific Northwest Laboratory. The HCRL
provides support for managing the archaeological,
historical, and cultural resources of the Hanford
Site in a manner consistent with the National
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Historic Preservation Act, the Archaeslogical
Resources Protection Act, and the American In-
dian Religious Freedom Act.

Pursuant to Section 106 of National Historic
Preservation Act, culbural resocurce reviews are
conducted before each proposed ground-disturb-
ing or building alteration/demolition project on
the Hanford Site. During the FY 1991, Hanford
contractors requested 102 such reviews, 22 of
which required archaeological surveys. The
surveys covered a total of 302 ha (746 acres)
and resulted in discovery of 18 prehistoric
archaeological sites and four historic archaeo-
logical sites. Projects were relocated to avoid
any potential impact to two significant sites
near the 300 Area.

The archaeological site monitoring program, de-
vised to comply with Section 110 of the National
Historic Preservation Act, is designed to deter-
mine the current condition of cultural resources,
and thus to determine whether RL's cultural
resource management and protection policies are
effective. Results of monitoring are used in plan-
ning cultural resource site management and pro-
tection. Following procedures established in the
Hanford Cultural Resources Management Plan
(Chatters 1989), staff monitored the condition of
41 sites. The conclusions from this year's moni-
toring are very similar to those of previous years.
Natural erosive processes are the most signifi-
cant factors impacting the majority of sites and
could be reduced by revegetation. Sites outside
the security fence continue to receive the heaviest
impacts from looters and vandalism. A more
recently recognized impact on sites inside and
outside the security perimeter is wind erosion
enhanced by off-road vehicle use.

Two cultural properties were evaluated for their
eligibility to the National Register of Historic
Places. Test excavations were conducted at a
hunting blind and kill site in the Gable Butte
vicinity dating within the last 2000 years. Re-
sults of this effort are being used to support the
nomination of the Gable Mountain/Gable Butte
Archaeological District to the National Register.
Also, a Request for Determination of Eligibility
was prepared for the White Bluffs Road, an




Environmental Studies and Programs

ancient Native American trail and freight road
important to the settlement of central
Washington. The Washington State Historic
Preservation Officer determined that the road
was eligible for the National Register of Historic
Places.

Activities for the cultural resources education pro-
gram included presenting lectures to groups of all
ages and developing a series of displays to be used
in Hanford Site facilities for worker education.
Lectures were presented to groups ranging from
primary school rockhounds to civic groups, and
two loeal television spots featured the HCRL or
its activities.

The archaeological survey of areas of the Hanford
Site that are not targeted for development is a
requirement of Bection 110 of the National His-
toric Preservation Act and of 1988 amendments
1o Archaeoclogical Resources Protection Act. The
Hanford Cultural Resources Management Plan
specifies that a 10% stratified random sample of
Hanford Site lands will be surveyed to refine an
existing model of archaeclogical site distributions.
Twenty sample plots covering 3.2 km? {1.24 mi*)
were surveyed in FY 1991. Fourteen archaeologi-
cal sites and ien isolated artifacts were recorded.

Research activities were conducted when possible
as part of compliance work. These included col-
lection and analysis-of data from the 2,160-year-
old Tsulim bison kill site. Studies of the land-
scape and tooth and shell fragments from the site
revealed that during December or January, hunt-
ers drove a bison herd into the apex of a parabolic
dune, where they killed and butchered eight ani-
mals (Chatters et al. 1992). Research activities
also included modeling of fishing site distributions,
which showed that salmon behavior and channel
shape could be used to accurately predict the
location of fishing sites on Hanford (Gard 1982).

Meteorology and Climatology
of the Hanford Area

Meteorological measurements are conducted to
support 1) Hanford Site emergency preparedness
‘and response, 2) atmospheric dispersion caleula-
tions, and 3) Hanford Site operations. Support is

provided through weather forecasting and the
maintenance and distribution of climatological
data. Forecasting is provided to help manage
weather-dependent operations. Chimatological
data are provided to help plan weather-dependent
gctivities and are used as a resource to assess the
environmental effects of operations.

The weather in 1991 was warmer and slightly
wetter than normal. In fact, 1991 was the sixth
consecutive year with an‘above-normal annual
average temperature. The average temperature
for 1991 was 12.6°C, 0.7°C above normai (11.9°C).
Seven meonths during 1981 were warmer than
normal, each averaging at least:8.6°C above nor-
meal. Four months were colder than normal, each
averaging atleast 0.5°C below normal. February
(a record warm month) and December had the
largest positive departures, both 3.6°C above
normal; while June, at 2.3°C below normal, had
the largest negative departure.

Precipitation for 1991 totaled 17.1 em (.75 in.),
108% of normal [15.9 em (6.3 in))}, with only

14.5 em (5.7 in.) of snow {compared to an annual
normal of 35.1 em (13.8in.}]. Because 1991 was
warmer than normal, with above normal precipi-
tation, and no significant cold outbreaks, little
adverse impact to either flora or fauna would be
anticipated.

During 1891, meteorological conditions effecting
atmospheric diffusion were more typical of clima-
tological normals. Average wind speeds during
the months of January, February, November, and
December (typically the lowest of the year) were
near or below climatological normals, whereas
during 1990 they were considerably higher than
normal for these months, and in fact, were the
highest speeds of the year. This decreased the
incidence of fog and stagnant air conditions dur-
ing 1990 to near record lows, and allowed for
much better dispersion than normal.

The average wind speed for 1991 was 11.9 km/h,
(7.4 mi/h), 0.5 kmv/h (3.3 mi/h) below normal, and
the peak gust for the year was 98 km/h (61 mi/h)
recorded on March 3. Figure 3.7 shows the 1991
wind roses (diagrams showing direction and fre-
gquencies of wind) for meteorclogical monitoring

stations located on and around the Hanford Site.
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Figure 3.7. Hanford Meteorological Monitoring Network Wind Roses for 1991. Individual lines indi-
cate direction from which wind blows. Length of line is proportional to frequency of occurrence from
a particular direction.
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Table 3.3 provides monthly climatological data
from the Hanford Meteorclogy Station for 1991.

Hanford Environmental
Dose Reconstruction
Project

In 1987, after receiving a recommendation by

the Hanford Health Effects Review Panel the
previous year, DOE directed PNL to begin the
Hanford Environmental Dose Reconstruction
(HEDR ) Project. (The Hanford Health Effects
Review Panel had been formed to-consider the
potential health implications of historic Hanford
Site releases of radieactive materials.) The objec-
tive of the HEDR Project is to develop estimates
of the radiation doses that people may have re-
ceived from Hanford operations. An independent
Technical Steering Panel was selected by the Vice
Presidents for Research at major universities of
Washington and Oregon to direct the work of the
project. The 18-member panel consists of experts
in various technical fields relevant to HEDR Proj-
ect work and representatives from the states of
Washington, Oregon, and Idahe; Native Ameri-
can tribes; and the public. In 1991, responsibility
for managing the HEDR Project transferred to
the U.S. Department of Health and Human Ser-
vices through the Center for Disease Control.
The Technical Steering Panel will continue its
role as the technical director of the work.

In 1990, scientists completed the first phase of
the HEDR Project, which was to defermine
whether enough information of sufficient quality
existed to develop and demonstrate a dose-esti-
mating method. The product of this phase was
a set of more than 20 documents that describe:

s the preliminary information found or recon-
structed

¢ preliminary dose-estimating models and com-
puter codes

* preliminary estimates of dose and their uncer-
tainties for representative individuals who
may have lived near the Hanford Site during
early years of operations.

Technical work for 1991 consisted of evaluating
data from the first phase, restructuring models
to enhance their capabilities, developing detailed
estimates of releases of radioactive materials,
and identifying, acquiring, and evaluating addi-
tional information needed to produce estimates.
This information is being developed for the

19 counties highlighted in Figure 3.8, for major
exposure pathways, and for the full history of
the Hanford Site--1944 through 1991.

In addition to work being performed at PNL,
eight northwest Native American tribes are con-
ducting research to support dose estimates for
their tribal members.

Future plans include the use of more complete
dose models to make more refined estimates of
doses to individuals sharing a common set of char-
acteristics in each of the 19 counties. This work
is scheduled to be completed by September 1993.

Community-Operated
Environmental Surveillance
Stations

A community-operated environmental surveil-
lance program was initiated in 1990 to increase
the public’s involvement in and awareness of
Hanford’s surveillance program. It is hoped that
this program will increase public understanding
of surveillance results, provide a mechanism for
the public to raise surveiliance issues, and facili-
tate public education.

Three community-operated environmental sur-
veillance stations began operation in March 1991.
The stations are located downwind of the Hanford
Site at Basin City Elementary School in Basin City,
Edwin Markham Elementary School in north
Franklin County, and Leslie Groves Park in
Richland (see Figure 4.1). Local residents have
access to the monitoring stations to observe the
instruments and results.

Schools use the stations in their science cur-
ricula. Local teachers manage the stations and
have been trained to operate them. The station
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Figure 3.8. Counties and Native American Tribes Considered in Estimating Doses from Past Hanford
Operations in the Hanford Environmental Dose Reconstruction Project

managers collect samples and submit them for Other Environmental
laboratory analysis. Staff from PNL work with

the station managers to maintain the equipment Activities
and coordinate sampling and analytical proce-
dures with Hanford Site environmental surveil-

. Other significant environmental activities during
lance operations.

1991 included continuation of a Hanford Site land
use planning initiative, the continuation of a
National Park Service study to consider environ-
mental protection alternatives for the Hanford

Results from these stations are discussed in Sec-
tions 4.2, "Air Surveillance,” and 4.7, "External
Radiation Surveillance.”
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Reach, and environmental reviews under the
National Environmental Policy Act. Each of
these activities is summarized in Section 2.0,
“Environmental Compliance Summary.”

An education outreach program was established
with the Yakima Indian Nation in 1991. This
program provided an opportunity for a student

Environmental Studies and Programs

to study Columbia River water gquality, fish
health, and environmental monitoring activities
conducted at Hanford. As part of the work, a “hot
line” was set up to receive reports on and collect
fish with diseases or deformities. Three fish
were collected in the summer and taken to the
U.S. Fish and Wildlife Service for evaluation.
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4.0 Environmental Monitoring Information

Environmental monitoring of the Hanford Site
consists of effluent monitoring and environmen-
tal surveitlance. Section 3.2 described the Site
effluent monitoring and environmental surveil-
lance programs. Section 4.0 describes the results
of these monitoring and surface surveillance pro-
grams for 1991 and includes an assessment of
potential radiation deses from all pathways.
Subsurface, or ground-water, surveillance is dis-
cussed in Section 5.0. Quality assurance and
control for monitoring programs are discussed in
Section 6.Q.

In many places, the uncertainty of a result is
reported in the units of the measurement or as a
percentage. When attempting to measure ex-
tremely small quantities, uncertainties become
large. Statistically, there is a high probability

(95%) that the actual result is within the uncer-
tainty range. When the uncertainty is equal to
(100%) or larger than the result, the actual value
may be zero. The Helpful Information section at
the beginning of this document is provided for the
reader desiring further explanation of the nota-
tion, units, and type of information being
reported.

The environmental surveillance data presented
in the following sections are summaries prepared
to describe the range of conditions cbserved dur-
ing the year in different locations. Detailed re-
sults by specific sampling location are contained
in a data volume, Hanford Site Environmenial
Data 1991--Surface and Columbia River (Bisping
1992).
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4.1 Effluent Monitoring

Radioactive and nonradioactive effluent liquids,
gases, and solids are monitored when released
from or disposed of at the Hanford Site. Facility
operators monitor effluents mainly through sam-
pling and analyzing. The effluent data gathered
from monitoring activities are evaluated to deter-
mine the degree of compliance with applicable
federal, state, and local regulations and permits.
Major facilities have specific environmental
monitoring plans, which are part of the compre-
hensive Site environmental monitoring plan re-
quired by DOE (DOE 1991b). The effluent data
are evaluated to assess the effectiveness of treat-
ment and control systems and practices.

Air Emissions

Air emission discharge points are located in the
100, 200, 300, 400, 600, and 1100 Areas. The
gources for these emissions are summarized
below:

s In the 100 Areas, emissions originate from the
N Reactor, now in retired status, and two irra-
diated-fuel storage basins and a radiocchemis-
try laboratory in the 100-K Area. Active radio-
nuclide emission points decreased from seven
to five in 1991. The 184-N powerhouse, the
only recent source of nonradioactive emissions,
remained shutdown after ceasing operations in
March 1990.

® The 200 Areas contain facilities for nuclear-
fuel chemical separations, processing, waste
handling and dispoesal, and steam generation
using coal. Primary sources of radionuclide
emissions are the Plutonium Uranium Extrac-
tion (PUREX) Plant, Uranium-Oxide (UQ,)
Plant, Plutonium Finishing Plant (PFP),
T Plant, 222-8 Analytical Laboratory, tank
farms for waste storage, underground storage
tanks, waste evaporators, and a laundry facil-
ity. Nonradicactive pollutants may be emitted
from the PUREX Plant, UO, Plant, PFP, and
the powerhouses. In 1991, 71 radionuclide and
4 nonradioactive emission points were active
in the 200 Areas.

¢ The 300 Area primarily contains laboratories,
‘research facilities, and a steam plant. Radio-
active emissions arise from research and devel-
opment activities. Nonradioactive emissions
originate from the steam plant. During 1991
there were 39 radionuclide and 3 nonradioac-
tive airborne emission sources in the 300 Area.
The N BReactor Fuel Fabrications Facility, once
a source of radioactive emissions, has been
shutdown and had no airborne emissions in
1991.

e The 400 Area has the Fast Flux Test Facility
(FFTF), the Maintenance and Storage Facility
(MASH), and the Fuels and Materials Exami-
nation Facility. Airborne emissions consist of
radioactive particulates and gases from opera-
tions and support activities at FFTF and
MASF. Four additional radionuclide air emis-
sions sources are in the 400 Area, three at
FFTF and one at MASF. There are no nonra-
dioactive air emission sources.

¢ The 600 Area encompasses all the areas of the
Hanford Site not assigned to the 100, 200, 300,
400, and 1100 Areas. Two radicactive air
emission discharges are in the 600 Area.
There are no nonradioactive air emission
sources.

¢ The 1100 Area contains warchouses, vehicle
maintenance shops, excess equipment and
materials storage, and office buildings. The
1100 Area emissions are generated from heat-
ing plants. The two oil-fired boilers, however,
did not operate during 1991.

Radioactive air emissions from facilities at the
Hanford Site may consist of radioactive particu-
lates, noble gases, or volatile forms of radionu-
clides. Radioactive emissions from stacks and
vents having the potential of exceeding 10% of
discharge limits are monitored. A nonradioactive
emission is monitored when it has the potential
of exceeding 50% of applicable standards for non-
radicactive constituents.




Effluent Monitoring

A report detailing radioactive airborne releases
from the major operating areas is published
annually (for example, Diediker et al. 1992) and
submitted to the EPA as required by the Clean
Air Act. A report detailing all environmental
releases in the major operating areas is pub-
lished annually (for example, Manley 1992} and
submitted to DOE Richland Field Office (RL). In
compliance with the National Emissions Stan-
dards for Hazardous Air Pollutants statutes, an
annual report documenting all radicactive air
emissions at the Hanford Site is submitted to the
U.S. Environmental Protection Agency (EPA) by
RL. These reports are available in RL’s public
reading room located on the campus of Washing-
ton State University Tri-Cities in Richland. On-
site radioactive air emission data are dlso reported
every year to the Idaho National Engineering
Laboratory via the Efftuent Information System-
Onsite Discharge Information System (DOE

1987a). A summary of radicactive air emissions
from the Hanford Site for 1991 is given in

Table 4.1. Table 4.2 summarizes the nonradio-
active constituents released in gaseous emissions
(the 400 and 600 Areas have no nonradicactive
emission sources of concern).

Liquid Effluents

Liguid effluents are discharged from facilities in
all areas of the Hanford Site. Liquid effluent
sources result in over 350 radiocactive and nonra-
dioactive liquid waste streams discharging to the
Columbia River, soil column, or sewer disposal
systems. Total liquid effluent discharge volume
was about 13 million m® (17 million yd®) in 1991.

Liquid effluents released to the environment are
monitored to ensure that applicable limits are not

Table 4.1. Radionuclides Discharged to the Atmosphere in 1991

Release, Ci®

Radionuclide Half-Life 100 Areas 200 Areas - 300 Area 400 Area
*H (as HTO) 12.3yr 1 55

*H (as HT) 12.83yr 29

1C 5,730 yr 8x 107

YAy 1.8 hr 27

5Ceo 53yr 3.8x 10°

H0Gyp® 28.8 yr 7.6 x 10° 2.4x 10° 3.8x10*

1%6Ru 367d 2.5 x 10+ 2.9x 103

1258k 2.7yr 3.1x10°

129§ 1.6x 10" yr 4.8 x 107

184Cg 2.1yr 1.3x10°%

¥0s 30 yr 7.6x 10% 4.1x 107 7.7x10%
WTPm 2.6 yr 6.5 x 10+

212Ph 10.6h 2.7x 10°

220Rn'® 55.6 s 33

U (total) 45x 10°yr 3.0x 10% 3.9x10°

8Py 87.7yr 9.2 x 107 3.2x 108

239,240yt 2.4x 10 yr 5.9 x 10° 4.4x10* 7.6x 10

1Py 14.4yr 2.1x 107

HiAm 433 yr 4.5 x 10+

(a) 1Ci=3.7x 10" Bq.

{b) %Sr values include total beta activity for those facilities where %Sr is not measured directly.
{¢) #Rn value is calculated from *?Pb measurements, which account for decay and ingrowth.
(d) #*29Py values include total alpha activity for those facilities where #%%%Py ig not measured

directly.




Table 4.2. Nonradicactive Constituents
Discharged to the Atmosphere

in1991

Release, kg
Constituent 200 Areas 300 Area
Particulates 61.58x 10° 1.4 x 104
Nitrogen oxides 12.8 x 10* 6.4x10%
Sulfur oxides 448 x 104 185 x 104
Carbon monoxide 10.7 x 104 5.8 x 10°
Hydrocarbons 149 x 10* 233x 1¢¢

Ammonia 75 x 10t 0

exceeded. Discharges are monitored for both
radioactive and nonradioactive constituents.
Radioactive and regulated nonradioactive liquid
effluents are monitored in the 100, 200, 300, and
400 Areas. Liquid effluents that contain both
radicactive and hazardous constituents are
shipped to the 200 Areas for storage in double-
shell tanks or monitored interim-storage facili-
ties. The 600 and 1100 Areas do not generate
radioactive or nonradioactive hazardous liquid
effluents.

Radiocactive liguid effluent monitoring data are
reported annually via the Effluent Information
System-Onsite Discharge Information System.
Monitoring results for liquid effluents regulated
by the National Pellutant Discharge Elimination
System permit are reported monthly to EPA. A
summary of radionuclides in liguid effluents dis-
charged to ground disposal facilities in 1991 is
given in Table 4.3. Table 4.4 summarizes the
nonradioactive constituents in liquid effluents.
Table 4.5 summarizes data on radionuclides from
measured Houid effluents released to the Colum-
bia River from the 100 Areas.

Releases entering the river via ground water are
not measured directly but are assessed through

river water environmental surveiliance (see Sec-
tion 4.3). These surveillance measurements are

used in the public dose estimates (see Section 4.8).

Solid Waste

Selid wastes produced at Hanford are classified
as radioactive, nonradioactive, and mixed waste.

Effluent Monitoring

Radioactive waste consists of transuranic, high-
activity, and low-activity wastes. Mixed waste
consists of wastes having both radicactive and
hazardous nonradioactive components. Nonra-
dioactive wastes are composed of hazardous or
nonregulated wastes. Hazardous waste consists
of dangerous wastes or extremely hazardous
wastes, as defined in Washington State Depart-
ment of Ecology Dangerous Waste Regulations.

Radicactive and mixed wastes currently are
handled in several ways. High-activity liquid
wastes are stored in double-shell tanks. Low-
activity liquid wastes are stored in double-shell
tanks or on storage pads, or buried, depending on
the source, composition, and concentration. Trans-
uranic wastes are stored in vaults or under-
ground storage pads, from which they can be
retrieved.

Approximately 200 facilities on the Hanford Site
generate hazardous waste. An annual report
lists the “dangerous wastes” and “extremely haz-
ardous wastes” generated, treated, stored, and
disposed of onsite and offsite (DOE 1992b). Haz-
ardous wastes are treated, stored, and prepared
for disposal at several Hanford Site facilities, or
shipped offsite for disposal, destruction, or recy-
cling. In 1991, 105,000 kg (231,000 1b) of danger-
ous wastes and 302,000 kg (665,000 Ib) of ex-
tremely hazardous wastes were shipped offsite
for disposal or recycling.

Nondangercus or nonregulated wastes generated
at the Hanford Site are buried in the Central
Landfill, located in the 200 Areas. Examples of
these wastes are construction debris, office trash,
cafeteria waste, and packaging materials. Other
materials and items classified as waste are solidi-
fied filter backwash and sludge from the treat-
ment of river water, failed snd broken equipment
and tools, air filters, noncontaminated used
gloves and other clothing, and certain chemical
precipitates such as oxalates. Nonradicactive
friable asbestos is buried at designated areas at
the Central Landfill. Ash generated at the 200-
East and 200-West Areas powerhouses is buried
at designated sites near the powerhouses. Demo-
lition waste from 100 Areas decommissioning
projects is buried in situ or at designated sites in
the 100 Areas.
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Table 4.3. Radionuclides in Liquid Effluents Discharged to Ground Disposal Facilities in 1991

Release, Ci®

Radionuclide Half-Life 100 Areas 200 Areas 300 Area
SH 123 yr 9.3 22
5Mn 3i2d 4.2 x 10+
Co 53 yr 4.8x 10°
98y 288 yr 8.5x 101 57 9.4 x 102
1253k 2.7 yr 1.8x 103
13Cs 2.1 yr 6.4 x 10
HCs 30 yr 1.3x 107 7.2x 107
24y 2.4x 100 yr 1.7x 103
=y 7.0x 108 yr 7.0x10°
87 45x 108 yr 1.3 x10°
U (total) 45x10% yr 3.7x 10*
8Py 87.7yr 2.8x 10+ 1.7 x 102
259240y 2.4x 10 yr 2.8 x 10+ 2.5 x 107
1Py 144 yr ’ 2.7x% 107
2iAm 433 yr 3.4x10°
Total Effluent
Volume (m?%) 1.3x10¢° 1.1x 107 1.8 x 107

(a) 1Ci=3.7x10%Bq.
(b) Reported as total beta; assumed to be *Sr for dose calculations.

Table 4.4. Nonradioactive Liquid Discharged to Ground Disposal Facilities in 1891

Release, kg

Constituents 100 Areas 200 Areas 300 Area 400 Area
Total organic carbon 141 x 1¢¢ 2.6 x 108 37
Nitrates 3.39 x 10¢? 2.5 x 10° 26
Copper 20
Aluminum sulfate 11.37x 10° 59 x 10°
Polyacrylamide 13.8 x 10 3.8 x1¢¢
Total Effluent

Volume (mn®) 1.2 x1¢¢ 2.18 x 108 1.8 x 108 1.6x 10
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Table 4.5. Radionuclides in Ligquid Effftuents

Discharged to the Columbia River
from the 100 Areas in 1991

Radionuclide Half-Life Release, Ci®

H 123 yr 10

54Mn 3124 3.5 x 16*

89Co 53 yr 1.2 x 107

WSy 28.8 yr 1.3 x10°

1255h 2.7 yr 2.5 x 16+

1#Cs 21yr 1.8 x 1¢+

#¥1(Cs 30 yr 3.9x 107

289,240Py 24x 104 yr 4.7 % 10°

Total Effluent

Volume (m?) 1.68 x 10°

(a) 1 Ci=3.7x10" Bq.

A summary of both nonradicactive and radioac-
tive solid waste disposed of at the Hanford Site is
shown in Table 4.6. Solid waste program activi-
ties are regulated by the Resource Conservation
and Recovery Act and Toxic Substances Control
Act, which are discussed in Section 2.0, “Environ-
mental Compliance Summary.”

Comprehensive Environmental
Response, Compensation,
and Liability Act (CERCLA)
Continuous Emissions in
Excess of the Reportable
Quantities

Section 103(HX2) of CERCLA, as amended, re-
quires annual reporting of releases of hazardous
substances should they exceed reportable quan-
tities but are continuous and stable in quantity
and rate. On the Hanford Site, ammonia emis-
sions from the 200 Areas PUREX Plant, 241-AP
Tank Farm, and 241-AW Tank Farm, and ammo-
nia and ammenium hydroxide emissions from the
242-A Evaporator-Crystallizer may exceed report-
able quantities during normal operations.

Emissions from all these facilities are monitored,
and none exceeded a reportable quantity during
1991, Waste ammonia was not generated at the
PUREX Plant because fuel-decladding operations
ceased in 1990. Ammonia-bearing waste was not
processed at the 242-A Evaporator-Crystallizer;
therefore, no waste ammonia was generated. The
two tank farms continued operations, storing
PUREX Plant ammonia-bearing waste, but not
receiving any new waste. The emissions from
these two facilities were substantially below
applicable reportable quantities.

Emergency Planning and
Community Right-To-Know
Act

Title II of the Superfund Amendments and
Reauthorization Act (SARA) is a free-standing
law, called the Emergency Planning and Commu-
nity Right-To-Know Act. The purpose of this Act
is to provide the public with information about
hazardous chemicals in their communities, It
also establishes emergency planning and notifica-
tion procedures to protect the public in the event
of a hazardous chemical relesse. State Emer-
gency Response Commissions have been formed




Efftuent Monitoring

Table 4.6. Sclid Waste Disposal at Hanford in 1991

Transuranic Low-Activity High-Activity Other Solid
Constituent Units Waste Waste Waste Waste Total

Radiocactive
8] g 0.0 2.6 x 108 0.0 2.6x 108
=857 g 0.0 2.1x10° 6.0 2.1x 107
Pu g 1.9x 10° 2.1x10° 0.0 1.9 x 10°
Am g 5.7x 107 1.2 x 107 0.0 58 x 107
Th g 0.0 3.1 x 105 0.0 3.1x10°
Sri@ Ci 2.5 x 107 1.0x 10° 0.0 1.0x 10°
Bu® Ci 9.7 x 103 2.8 0.0 2.8
Cg'® Ci 2.9x 10? 2.9x 10° 0.0 2.9x%x10°
Other fission and

activation products Ci 2.0x 10° 4.9 x 105 0.0 4.9 x 10°
Nonradioactive
Nonradioactive trash,

refuse m? 2.1x16¢
Asbestos m? 1.2 x 108
Septic sludge m? 3.3x 1¢°

(a) Values represent single isotopes only; decay products are included in other fission and activation

products.

to guide planning for chemical emergencies, in
accordance with Subtitle A of the law. The state
creates Local Emergency Planning Committees to
assure community participation and planning,

Subtitle B contains the reporting requirements
for providing local communities with information
on hazardeus materials existing in or released
from a facility near those locales. The Hanford
Site was in compliance with the reporting and
notification requirements of this Act. The 1997
Tier Two Emergency and Hazardous Chemical
Inventory (DOE 19924} report was issue
February 1892, to the State Emergency Response
Commission, local county emergency manage-
ment committees, and local fire departments.
This report contains information on hazardous
materials in storage across the Hanford Site.
Table 4.7 summarizes the information reported,
listing the 10 chemicals stored in greatest quan-
tity on the Hanford Site.

Field representatives throughout the Hanford
Site participate in annual training and recertifi-
cation on the regulatory requirements of report-
ing for this Act. They enter information in the
Hazardous Material Inventory Database, from
which the reported information is obtained.

The annual Toxic Chemical Release Inventory
(DOE 1991c) report is provided to EPA as infor-
mation only, conforming with guidance from
DOE-Headquarters. Issuing this report is no
longer required because the primary mission of
the Hanford Site has shifted from production
operations to environmental restoration. Also
available to the public, the report has informa-
tion on toxic chemical releases and transfers at
the Site, as well as waste management practices.
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Table 4.7. Hanford Site Tier-Two Emergency
and Hazardous Chemical Inventory
Average Balance of Ten Chemicals
Stored in Greatest Quantity in 1991

Average Daily
Hazardous Material Balance, kg

Coal 46 x 107
Mineral oil 1.9 x 10°¢
Uranium nitrate

hexahydrate 1.3x 108
Sodium 1.2x 108
Fuel 0il, No. 6 5.9x 10°
Nitric acid 5.8 x 10°
Diesel fuel 48x106°
Nitrogen 3.8 x 165
Sodium chloride 3.3x10°
Ethylene glycol 2.8 x 106°







4.2 Air Surveillance

Atmospheric relesses from Hanford to the sur-
rounding region are a potential source of human
exposure. For that reason radioactive materials
in air are monitored at a number of locations.
This section discusses sample collection, analyti-
eal methods, and the results of the air surveil-
lance program. Detailed analytical results are
contained in Bisping (1992).

Sample Collection and
Analysis

Radioactivity in air was sampled by a network of
continuously operating samplers at 23 locations
on the Hanford Site, 13 near the Site perimeter, 8
in nearby communities, and 3 in distant commu-
nities (Figure 4.1 and Table 4.8). Samples were
also collected at three community-operated envi-
ronmental surveillance stations (COESS) that
were managed and operated by local school
teachers. Air samplers on the Hanford Site were
located primarily around major operating areas
to maximize the ability to detect contaminants
resulting from Site operations. Perimeter sam-
plers were located around the Site with emphasis
on the prevailing downwind directions to the
south and east of the Site. Continuous samplers
located in Benton City, Connell, Eltopia, Kenne-
wick, Mattawa, Othello, Pasco, and Bichland
provided concentrations at the nearest population
centers. Samplers at the distant communities of
Moses Lake, Sunnyside, and Yakima provided
data from communities essentially unaffected by
Site operations. Yakima is a distant upwind
location that provides reference regional back-
ground concentrations.

Samples were collected according to a schedule
established before the monitoring year (Bisping
1991). Adr sampling locations are listed in

Table 4.8. The number of locations sampled for
total alpha and total beta radiation and specific
radionuclides are summarized in Table 4.9. Air-
borne particles were sampled at each of these
locations by continuously drawing air through a
glass fiber filter. The filters were collected every

2 weeks, field surveyed for total radioactivity to
detect any unusual occurrences, held for at least
7 days at the analytical laboratory, and then ana-
lyzed for total beta radioactivity. The holding
period was necessary to allow for the decay of
short-lived, naturally occurring radionuclides
that would otherwise obscure detection of longer-
lived radicnuclides potentially present from
Hanford emissions. Field measurements of ra-
dioactivity are taken to obtain data that might
indicate changes in environmental trends which
could warrant attention before the more detailed
and sensitive laboratory analyses are completed.
In addition, filters from selected locations were
also analyzed for total alpha radioactivity.

For most radionuclides, the amount of radioactive
material collected on the filter during the 2-week
period was too small to be measured with reason-
able accuracy. The accuracy of sample analysis
was increased by combining two biweekly samples
into a monthly composite sample for each loca-
tion. The monthly composites for a few nearby
locations were then combined to form a quarterly
or annual geographical composite (Table 4.8).
Bach composite (except for the ALE Field Lab
sample, which was not routinely analyzed) was
analyzed for numerous specific gamma-emitting
radionuclides (Appendix E), then combined into
guarterly or annual compoesites and analyzed for
strontium and plutonium (DOE 1991b). Selected
guarterly or annual composites were also ana-
iyzed for uranium isotopes.

Gaseous I was sampled at selected locations by
drawing air through a cartridge containing acti-
vated charcoal. These cartridges were located
downstream of the particle filter and were ex-
changed biweekly or monthly. Sampling was
performed near operating facilities to maximize
the potential for detecting releases and at loca-
tions of potential public exposure. Monthly
samples were archived and were not routinely
analyzed. These samples were collected to pro-
vide additional data in the event of an accident or
unusual release. Iodine-129 was sampled using
the same technique with a low background
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Figure 4.1. Air Sampling Locations, 1991 (see Table 4.8 for location key)
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Y Table 4.8. Air Sampling Locations and Sample Composite Groups

Map{a)
Composite Group Sampling Location Location
Onsite
100 Areas 100-K 1
100-N 2
100-D 3
200-East Area S of 200-East 4
E of 200-East 5
200-East SE 6
North of 200 Areas Rt.11A, Mi. 9 7
N of 200-East 8
200-West, South SW of B/C Cribs 9
and East Army Loop Camp 10
GTE Building 11
200-West 200-West SE 12
300 Area 300 Trench 13
300 Water intake 14
300-South Gate 15
300 NE 300 NE 16
400 Area 400-East 17
400-West 18
400-South 19
400-North 20
B Pond B Pond 21
Hanford Townsite Hanford Townsite 22
Wye Barricade Wye Barricade 23
Perimeter
Northeast Perimeter Berg Ranch 24
Ringold Met. Tower 25
East Perimeter W. End of Fir Road 26
Pettett Farm 27
Southeast Perimeter Byers Landing 28
Battelle Complex 29

(a) See Figure 4.1.
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Table 4.8. Air Sampling Locations and Sample Composite Groups (contd)

Map(a)
Compgosite Group Sampling Location Location
. Prosser Barricade Horn Rapids Rd. Substation 30
Prosser Barricade 31
ALE Field Lab ALE Field Lab 32
West Perimeter Rattlesnake Spring 33
Yakima Barricade 34
Northwest Perimeter Vernita Bridge 35
Wahluke Slope 36
Nearby Communities
Northeast Communities Othello 37
Connell 38
Fri-Cities Pasco 39
' Richland 40
Kennewick 41
Benton City Benton City 42
Eltopia Eltopia 43
Mattawa Mattéwa 44
Distant Communities
Guter Northeast Moses Lake 45
Sunnyside Sunnyside 48
Yakima Yakima 47
Community-Operated Stations
Basin City Elementary -+ Basin City 48
School
Edwin Markham Neorth Franklin 49
Elementary School County
Leslie Groves Park Richland 50

(a) See Figure 4.1.
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Table 4.9. Sampling Frequency by Location for Air Samples Collected in 1891
(see Table 4.8 and Figure 4.1)

Particulates™
Total  Total 898y Y3y Gamma Gases
Locations Beta  Alpha %Py, »224Py Scan®™ Uranium Y@ 139 ‘H

Onsite 23 21 11/23 11/23 9/17 3/6 1 7
Perimeter 13 g 6/12 6/12 3/6 5/5 2 4
Nearby

Communities 8 2 5/8 5/8 0 1/2 0 1
Distant

Communities 3 3 3/3 3/3 3/3 2/2 1 2
COES@

Station 3 3 3/3 3/3 3/3 3/3 0 3

{a) Number of location-composited samples/total number of individual locations contained in the com-
posites. For example, 10/23 indicates 10 composite groups that are made up of 23 individual loca-
tions, or between 2 and 3 individual locations per composite on the average. The individual loca-
tions making up composite groups are listed in Table 4.8.

(b) Appendix E lists the specific radionuclides analyzed using gamma secans.

{¢) Number of locations analyzed routinely/number of locations sampled routinely. (See “Sample Col-

lection and Analysis,” in this section.)

(d) Community-operated environmental surveillance.

petroleum charcoal cartridge. Samples were col-
lected monthly and combined to form quarterly
composite samples for each location.

Atmospheric water vapor was collected for °H
analysis by continucusly passing air through
cartridges containing silica gel, which were ex-
changed every 4 weeks. The trapped water was
removed from the silica gel and analyzed.

A detailed description of sampling and analytical
technigues is provided in the Hanford Site Envi-
ronmental Monitoring Plan (DOE 1991b). Field
sampling for “C (as CO,), ¥Kr, and nitrogen diox-
ide (NO,) was discontinued in 1991. These con-
stituents were used primarily as indicators of
activity at the PUREX Plant, which reduced op-
erations in 1990.

Air samples were also coliecied at three COESS
located at the Basin City Elementary School in

Basin City, Edwin Markham Elementary School
in North Franklin County, and Leslie Groves
Park in Richland (see Figure 4.1, and Tables 4.8
and 4.9). These samples were collected by local
teachers using the same equipment, procedures,
and analytical laboratory as the Hanford Surface
Environmental Surveillance Program. This work
was part of a DOE-sponsered program to improve
public awareness of Hanford environmental moni-
toring programs and the effects of Site operations.

Results

Radiological Results

Air sampling resulis for onsite, Site perimeter,
nearby communities, distant communities and
COESS for total beta, total alpha, and specific
radionuclides are summarized in Table 4.10.
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Air Surveillance

Numerous specific radionuclides (Appendix E)
were analyzed in the monthly composite gamma
energy analyses (DOE 1991b), but none of Han-
ford origin were detected consistently.

Total beta concentration in air for 1991, as shown
in Figure 4.2, peaked during the winter, repeat-
ing a pattern of natural annual radioactivity fluc-
tuations (Eisenbud 1987). As shown in Table 4.10,
the average total beta and total alpha concentra-
tions were about the same onsite as at the Site
perimeter and in nearby and distant communi-
ties, indicating that the observed levels were
predominantly a result of natural sources and
worldwide fallout. No significant differences
were observed (one-tailed t-test, 5% significance
level) between average Site perimeter and dis-
tant locations for either total beta or total alpha
concentrations. An exception is an indication
that elevated uranium concentrations in soil
(Postont 1990) and air {see uranium air results) in
the 300 Area are being reflected in the air total
alpha concentrations at that location.

Most strontium-90 results for air samples col-
lected onsite, at the Site perimeter, and in nearby
and distant communities were below detectable

concentrations during the first three quarters of
the year (Table 4.10). In addition, during the
same time period all six *Sr samples collected at
the COESS were below the detection limit. How-
ever, abnormally high ¥Sr concentrations were
reported for some guarterly composites collected
during the third (East and Northeast Perimeter
stations) and fourth guarters (10 of 17 fourth
guarter samples were greater than the maximum
quarterly concentration measured at the distant
stations) and for all 1991 annuai composite sam-
ples (six of eight annual samples were greater
than the maximum gquarterly concentration mea-
sured at the distant stations). These apparently
anomalous results are probably due to an error or
sample contamination during the analytical pro-
cess. No significant Hanford Site effluent source
was reported for ®Sr in 1991 (see Table 4.1, Sec-
tion 4.1, “Effluent Monitoring”), and the unususal
results are being reviewed. The guestionable
third quarter composites, all fourth quarter com-
posites, and all annual composites have not been
inchuded in the data summary given in Table 4.10.
Given the above limitations, all reported "Sr air
eoncentrations were <9.00002% of the DCG of
50 pCi/m?.
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Figure 4.2. Monthly Average Total Beta Radioactivity in Airborne Particulate Samples, 1981 Through
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Quarterly air sampling for I began in July
1984. lIodine-129 was sampled onsite downwind
of the PUREX Plant (200-Bast SE location), at
two downwind perimeter locations, and at a
distant community location (Yakima) in 1991.
(Because of extremely low concentrations, results
for some radionuclides are reported in aCi/m?®
rather than pCi/m3. One aCi/m?® = 0.000001
pCi/m?) Concentrations at the Site perimeter in
1991 were higher than those observed at Yakima
(Figure 4.3), and the difference was statistically
significant (one-tailed {-test, 5% significance
level). The average onsite and Site perimeter
concentrations decreased in 1989 in response to
decreased PUREX Plant operations and re-
mained at similar levels in 1980/1991. Onsite
air concentrations of "I were influenced by
minor emissions (0.048 Ci, Table 4.1) from the
PUREX Plant, storage of dissolved fuel rod solu-
tions, and possible releases from waste storage
tanks and cribs. The annual average 1 concen-
tration at the perimeter in 1991 (1.5 aCi/m® &
31%) was 0.000002% of the DCG of 70,000,000
aCi/m?® (70 pCi/m?).
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Figure 4.3. Annual Average Concentrations of
Iodine-129 (**I) in Air near the Hanford Site, 1986
Through 1991. As a result of figure scale, some
uncertainties (error bars) are concealed by point
symbol.

Air Surveillance

Average concentrations of tritium in air meas-
ured at the Site perimeter were slightly higher
than at distant locations for 1991; however, the
differences were not statistically significant {one-
tailed t-test, 5% significance level). Tritium con-
centrations at the Site perimeter averaged 1.6
pCi/m® + 32%, which was 0.0016% of the DCG of
100,000 pCi/m®. Figure 4.4 displays the average
SH concentrations for onsite and perimeter loca-
tions, and distant communities from 1986 to 1981.
Atmospheric °H releases totaling 85 Ci (HT +
HTO) for 1991 (Table 4.1, Section 4.1, “Effluent
Monitoring”) were reported for the PUREX Plant
and the 300 Area. The 300 Area had the highest
mean ongite "H concentration (3.4 pCi/m® = 58%);
however, this value was only 0.0034% of the DCG.
Tritium releases in the 300 Area are associated
with research and development activities (see
Section 4.1, “Effluent Monitoring™).

Air concentrations of 2%24Py measured at sam-
pling locations in 1991 were generally less than
2.0 aCi/m®. The 1991 average ®%*°Pu concen-
trations for onsite, Site perimeter, and near and
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Air Surveillance

distant community samples are shown in

Table 4.10 and Figure 4.5. The 1991 Site perim-
eter annual concentration was 0.66 aCi/m?, which
is 0.003% of the DCG of 20,000 aCi/m?®. There was
a significant difference (one-tailed t-test, 5%
significance level) between the average concentra-
tions onsite compared to distant locations; how-
ever, there was no significant difference between
concentrations at the Site perimeter and distant
locations.

Uranium concentrations (*U, 20, and **U) in
airborne particulate matter in 1991 were similar
at the Site perimeter and at distant communities
(Table 4.10 and Figure 4.6), and there was no
significant difference (one-tailed t-test, 5% sig-
nificance tevel).  Elevated wranium concentra-
tions (¥*U and 1J) were reported for 300 Area
air samples collected during the final two guar-
ters of 1991, The maximum air concentration at
the 300 Area (*U) was 3,450 aCi/m® + 1.6%,
which is 3.4% of the DCG of 100,000 aCi/m?®.
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Figure 4.5. Annual Average Concentrations of
Plutonium-239, 240 (3% Pu) in Air at the
Hanford Environs, 1986 Through 1981

Uranium concentrations measured at downwind
Site perimeter locations were not elevated during
this time period and were similar to those at the
distant community station. The elevated

300 Area concentrations may be attributable

to wind resuspension of soil contaminated from
past Site operations in and around the 300 Area
(Poston 1990). The 1991 annual average con-
centration for the Site perimeter was 62 aCi/m®
18%, which was 0.06% of the DCG.

Ruthenium-106 and ¥Cs associated with air-
borne particulate matter, and **'] collected on
charcoal cartridges were routinely monitored
through gamma energy analyses. Results were
generally below detectable concentrations both on
and off the Hanford Site. The results obiained
for 1991 samples are included in Table 4.10.

Even the maximum individual measurements for
these radionuclides were less than 0.015% of
their DCG.
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Figure 4.8. Annual Average Concentrations of
Uranium (34U, 250, ¥81)) in Air at the Hanford
Environs, 1986 Through 1991. As a result of fig-
ure scale, some uncertainties (error bars) are
concealed by point symbols.

86




4.3 Surface-Water Surveillance

Surface water on and near the Hanford Site is
monitored to determine the potential affects of
Hanford operations. Surface water at Hanford
includes the Columbia River, riverbank springs,
ponds located on the Hanford Site, and offsite
water systems directly east of and across the
Columbia River from the Hanford Site. Table 4.11
summarizes the sample locations, sample type,
frequency, and analyses included in the surface-
water surveillance activities during 1991, Sample
locations are shown in Figure 4.7 as well. This
section describes the surveillance effort and
summarizes the results for these aquatic envi-
ronments. Detailed analytical results are
contained in Bisping (1892).

Columbia River

The Cohunbia River, second largest river in North
America, is used as a source of drinking water at
onsite facilities and communities located down-
stream of Hanford. In addition, the river near the
Hanford Site is used for a variety of recreational
activities, including hunting, fishing, boating,
water skiing, and swimming. Water from the
Columbia River downstream of Hanford is also
used extensively for crop irrigation. The Hanford
Reach is currently under consideration for desig-
nation as a National Wild and Scenic River

as a result of congressional action in 1988

(see Section 2.3).

Pollutants, both radiological and nonradiclogical,
are known to enter the river along the Hanford
Site. In addition to direct discharges of liquid
effluents from Hanford facilities, contaminants in
ground water from past discharges fo the ground
are known to seep into the river (Dirkes 1990;
McCormack and Carlile 1984). Effluents from
each direct discharge point are routinely moni-
tored and reported by the responsible operating
contractor; they are summarized in “Effluent
Monitering,” Section 4.1. Direct discharges are
identified and regulated for nonradioclogical con-
stituents under the National Poliutant Discharge
Elimination System (NPDES). The NPDES-per-
mitted discharges at Hanford and the regulated
parameters are listed in Table B.7, Appendix B.

The State of Washington has classified the stretch
of the Columbia River from Grand Coulee Dam to
the Washington-Oregon border, which includes
the Hanford Reach, as Class A (Excellent). Wa-
ter quality criteria and water use guidelines have
been established in conjunction with this desig-
nation (Table B.1, Appendix B). The State of
Washington and EPA drinking water standards
(DWS) used in evaluating radionuclide concentra-
tions in Columbia River water are provided in
Table B.2, Appendix B.

Sample Collection and Analysis

Samples of Columbia River water were collected
throughout 1991 at the locations shown in Fig-
ure 4.7. Samples were collected upstream of
Hanford facilities at Priest Rapids Dam and near
the Vernita Bridge to provide background data
from locations unaffected by Site operations.
Samples were collected from the 300 Area water
intake and the Richland Pumphouse to identify
any increase in contaminant concentrations at
these locations downstream of Hanford operations.
The Richland Pumphouse is the first downstream
point of river water withdrawal for a public drink-
ing water supply. The river sampling locations
and the methods used for sample collection are
discussed in detail in the Hanford Site Environ-
mental Monitoring Plan (DOE 1991b).

Radiclogical analyses of water samples included
total alpha, total beta, gamma scan, °H, *Sr, ¥T¢,
1297 289240P41  and isotopic uranium (34U, 250, and
255(7). Alpha and beta measurements provided a
general indication of the radioactive contamina-
tion. Gamma scans provided the ability to detect
numerous specific radionuclides (Appendix E).
Specific radiochemical analyses and, in some
cases, special sampling techniques were used to
determine the concentrations of *H, ¥Sr, ¥T¢, I,
234J, 51J | 287 ], and 2924°Py in river water during
the year. Radionuclides of interest were selected
based on their presence in effluent discharges or
ground water near the river, and their importance
in determining water guality, verifying effluent
control and effluent monitoring systems, and de-
termining compliance with applicable standards. -




Surface-Water Surveillance

Table 4.11. Surface-Water Surveillance, 1991

Location Sample Type Frequency® Analyses

Columbia River - Radiological

Priest Rapids Dam and Richland Cumulative M Comp Alpha, beta, Lo *H, gamma scan, *Sr,
{collected weekly) e, U

Priest Rapids Dam, Richland, and Particulate (filter)@ M Gamma scan

300 Area Water Intake Q Comp Pu@

Priest Rapids Dam, Richland, and Soluble (resin)® M (Gamma scan

300 Area Water Intake Q Comp 1297 Pu®

Columbia River - Nonradiolegical

Vernita and Richland Grab M@ No,, BOD, coliforms, fecal coliforms, pH

Q@ WQ-NASQAN, temp, dissolved oxygen,

turbidity, pH, fecal coliforms, suspended
solids, dissolved solids, conductivity, hard-
ness as CaCQ,, P, Cr, N-Kjeldaht, DOC, Fe,
NH,N

Vernita and Richland Thermograph Continuous Temperature

Onsite Ponds

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

B Pond Grab M Alpha, beta, *H, *Sr, gamma scan

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

Offsite Water

Ringold Hatchery, Grab A Alpha, beta, *H, U,® gamma scan, I

Mathews Corner,

White Bluffs Shallow,

White Bluffs Deep, and

Alexander Farm

Riverview Canal Grab 39 Alpha, beta, *H, *Sr, U,® gamma scan,

Riverbank Springs -

100-N, Hanford Townsite, Grab A Alpha, beta, *H, *°Sr, ®Tc, gamma scan, U®

and 300 Area

{a) A = annually; M = monthly; Q = guarterly; Comp = composite.

{b) Isotopic uranium.

(c) Fihier/fresin samples collecied as scheduled; results were not available for inclusion in this report.

{d) Isotopic plutonium.

(e) Monthly analyses are performed by the Hanford Environmental Health Foundation. Numerous water quality analyses are per-
formed 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.

(f) Three samples during irrigation season.

88




Surface-Water Surveillance

Flow
Direction

Hanford Site

Flow i

Direction

G 4 8 kilometers

i i i i l
0 2 4 6 Smiles

$59203058.106

Figure 4.7. Onsite and Offsite Water and Sediment Sampling Locations, 1991
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Surface-Water Surveillance

Samples of Columbia River water were also col-
lected by PNL from the shoreline near the
Vernita Bridge and the Richland Pumphouse for
analyses of various nonradiological water quality
parameters. Analyses performed during 1991
included pH, nitrate, total coliform and fecal col-
iform bacteria, and biological oxygen demand.

All of these parameters are indicators of the gual-
ity of Columbia River water.

In addition to monitoring conducted by PNL, non-
radiological water quality measurements were
also taken by the U.S. Geological Survey (USGS)
at Vernita Bridge and Richland (USGS 1988).
The USGS samples were collected every 2 months
at Vernita Bridge and guarteriy at Richland.
Analyses for numerous physical, biological, and
chemical constituents wers performed at the
USGS laboratory in Denver, Colorade. In addi-
tion to sampling, the USGS provided continuous
river temperature menitoring, both upstream of
the Site and at Richland, and provided flow rate
measurements at Priest Rapids Dam.

Annual samples of Columbia River sediment
were collected during 1991 at locations shown in
Figure 4.7. Offsite samples were collected up-
stream of the Hanford Site behind Priest Rapids
Dam, below the Site at Richland, and approxi-
mately 50 miles downstream of the Site at
McNary Dam. Samples were also collected along
the Hanford Reach from sloughs at White Bluffs,
100-F Area, and the Hanford townsite. Samples
were obtained from approximately 15 em (8 in.) of
the top sediment material using a dredge sam-
pler. Analyses of the sediment samples include
gamma scans (Appendix E), ¥3r, 295]], 28], B8Py,
and 239,240}')“.

Radiological Results for River Water

Results of the radiological analyses of Columbia
River water samples collected at Priest Rapids
Dam, the 300 Area, and the Richland Pumphouse
during 1991 are contained in Bisping (1992).
Significant results are discussed and illustrated
in the following paragraphs, with comparisons to
previous years provided. Levels throughout the
year were extremely low, essentially undetectable
without the use of special sampling techniques
and sensitive analytical procedures. Radionu-
clides consistently measurable in river water

during 1991 were °H, Sr, 24U, 2], and #8U.
Tritium and *Sr exist in worldwide fallout, as
well as in effluents from Hanford facilities. Ura-
nium, as well as °H, occurs naturally in the envi-
ronment in addition to being present in Hanford
effluents.

Total alpha and total beta measurements are use-
ful indicators of the general radiological quality
of the river and provide an early indication of
changes in the levels of radicactive contamina-
tion. The 1991 average alpha and beta concen-
trations in Columbia River water at Priest
Rapids Dam, the 300 Area, and the Richland
Pumphouse were approximately 5% of the applic-
able DWS of 15 and 50 pCi/L, respectively. Fig-
ures 4.8 and 4.9 illustrate the annual average
total alpha and total beta cencentrations, respec-
tively, at Priest Rapids Dam and the Richland
Pumphouse during the past 6 years. The 1891
alpha concentrations were similar to those previ-
ously reported. Total beta concentrations during
1991 were also similar to those observed during
recent vears. Statistical analyses (paired sample
comparison and t test of differences) of alpha and
beta concentrations at Priest Rapids Dam and the
Richland Pumphouse indicated the differences
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Figure 4.8. Annual Average Total Alpha Concen-
trations in Columbia River Water, 1986 Through
1981
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Figure 4.9. Annual Average Total Beta Concen-
trations in Columbia River Water, 1986 Through
1891

were not significant (5% signiﬁcanee level)
(Snedecor and Cochran 1980).

Annual average *H concentrations at Priest Rap-
ids Dam and the Richland Pumphouse during
1991 were 45 pCi/Li + 4% and 112 pCi/L + 21%,
respectively. Figure 4.10 compares the annual
average *H concentrations at Priest Rapids Dam
and the Richland Pumphouse from 1986 through
1991, Tritium concentrations in Columbia River
water continued to decline during 1991, Tritium
concentrations are decreasing more rapidly than
expected solely as a result of radioactive decay
(12-year half-life). Studies conducted following
the U.S. Pacific nuclear weapons tests indicated
that the effective residence time of tritium depos-
ited on the North American continent is approxi-
mately 5.7 years (NCRP 1979). The difference
between the *H concentrations at Priest Rapids
Dam and the Richland Pumphouse was signifi-
cant (paired sample comparison, t test of differ-
ences, 5% significance level). Tritium sources
entering the river were effluent releases from the
100-N Area and ground-water seepage into the
river along the Site (see “Effluent Monitoring,”
Section 4.1, and “Ground-Water Protection and

Surface-Water Surveillance
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Figure 4.10. Annual Average Tritium CH)Con-
centrations in Columbia River Water, 1986
Through 1991. As a result of figure scale, some
uncertainties (error bars) are concealed by point

symbol.

Monitoring Program,” Section 5.0). All *H con-
centrations were 1% or less of the State of Wash-
ington and EPA DWS of 20,0600 pCi/L.

Annual average "Sr concentrations at Priest
Rapids Dam and the Richland Pumphouse during
1991 were 0.09 pCv/L + 24% and 0.09 pCi/L + 23%,
respectively. Figure 4.11 shows the annual aver-
age “Sr concentrations at these locations from
1986 through 1991, indicating a slight decline
over the years. The difference between the Sy
concentrations throughout the year at these loca-
tions was not significant (at the 5% significance
level). The primary source of ®Sr attributable to
Hanford entering the Columbia River has been
the 100-N Area liguid waste disposal facilities,
which are known to discharge to the river via
ground-water seepage. Strontium-90 concentra-
tions in Columbia River water during 1991
remained below the State of Washington and
EPA DWS of 8 pCi/L (approximately 1%).

Annual average uranium concentrations in river
water during 1991 at the Richland Pumphouse
and Priest Rapids Dam were similar. Annusl
average uranium concentrations at the Richland
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Figure 4.11. Annual Average Strontium-20 (°*'Sr)
Concentrations in Columbia River Water, 1986

Through 1831

Pumphouse and Priest Rapids Dam for 1986
through 1991 are shown in Figure 4.12. There
was no consistently measurable contribution to
Columbia River water uranium concentrations at
the Richland Pumphouse attributable to Hanford
operations. Differences during the year were not
statistically significant (5% significance level).
Although there is no direct discharge of uranium
to the river, uranium is present in the ground
water beneath the 300 Area as a result of past
operations (see “Ground-Water Protection and
Monitoring Program,” Section 5.0) and has been
detected at elevated levels in riverbank springs in
this area (Dirkes 1990; McCormack and Carlile
'1984). There is currently no DWS directly applic-
able to uranium. However, uranium concentra-
tions in the river during 1991 were below those
that would result in doses exceeding the State of
Washington and EPA DWS of 4 mrem/year, which
is applicable to anthropogenic radionuclides.