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The Hanford Site Environmental Report is prepared and published annually by the

U.S. Department of Energy (DOE), Richland Operations Office (RL) for distribution to local,
state, and federal government agencies, Congress, the public, and the news media. The purpose
of the report is to provide the reader with the most recent information available on Hanford Site
environmental management activities and compliance issues.

This report includes information of CY 1997 and contains sections summarizing the results of
environmental monitoring efforts on and around the site, information on Hanford’s conformance
to environmental permits, and the status of the site’s compliance with federal, state, and local
regulations. It also discusses important issues and actions for both CY 1997 and early CY 1998.

The report was prepared for RL by the Pacific] rthwest National Laboratory (PNNL) and other
site contractors and describes programs conducted by PNNL, the Research and Development
Contractor; Fluor Daniel Hanford, Inc., the Management and Integration Contractor; Bechtel
Hanford, Inc., the Environmental ¢ ration Contractor; MACTEC-ERS, a prime contractor to
DOE'’s office in Grand Junction, Colorado, which is performing work at Hanford for RL; and
numerous subcontractor and enterprise companies at Hanford.
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St mmary

This Hanford Site environmental report is prepared annu-
ally to summarize environmental data and i1 rmation,
to describe environmental management performance, to
demonstrate the status of compliance with  vironmental
regulations, and to highlight major environmental pro-
grams and efforts.

The report is written to meet requirements and guidelines
of the U.S. Department of Energy (DOE) and to meet the
needs of the public. This summary has be¢ written with
a minimum of technical terminology.

Individual sections of the report are designed to
» describe the Hanford Site and its mission

« summarize the status of compliance with environ-
mental regulations

+ describe the environmental programs at the Hanford
Site

» discuss the estimated radionuclide exposure to the
public from 1997 Hanford Site activities

+ present the effluent monitoring, environmental sur-
veillance, and groundwater protection and monitor-
ing information

» discuss the activities to ensure quality.

More detailed information can be found in 2 body of
the report, the cited references, and the appendixes.

The Hanford Site and its
Mission

The Hanford Site in southcentral Washington State is
approximately 1,450 km? (560 mi?) of semiarid shrub
and grasslands located just north of the confluence of the
Snake and Yakima Rivers with the Columbia River. This
land, with restricted public access, provides a buffer for
the smaller areas historically used for the production of

nuclear materials, waste storage, and waste disposal.
Approximately 6% of the land area has been disturbed
and is actively used and 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 south shore of the
Columbia River in the northern portion of the Hanford
Site (containing reactors used primarily for plutonium
production; now all shut down)

» the 200-East and 200-West Areas, which lie in the
center of the Hanford Site near the basalt outcrops
of Gable Mountain and Gable Butte (formerly used
for plutonium processing; now focused on waste
management)

» the 300 Area, near the southern border of the Hanford
Site (containing laboratories, support facilities, and
former reactor fuel manufacturing facilities)

 the 400 Area, 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 Richland North Area, in the northern part of the
city of Richland (includes leased office buildings for
DOE and its contractors).

The 600 Area is the designation for land between the
operational areas. Areas off the Hanford Site used for
research and technology development and administrative
functions can be found in Richland, Kennewick, and
Pasco, the nearest cities.

The Hanford Site was acquired by the federal government
in 1943 and, until 1989, was dedicated primarily to the
production of plutonium for national defense and the
management of the resulting wastes. With the shutdown
of the production facilities in the 1970s and 1980s, mis-
sions were diversified to include research and develop-
ment in the areas of energy, waste management, and
environmental restoration.
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budgeting; and 4) reflects a concerted goal of ¢ ieving

regulatory compliance and remediation with e1  -ceable
milestones in an aggressive manner. Also, the Tri-Party
Agreement was established with input from the ablic.

The Tri-Party Agreement has continued to evolve as
cleanup of the Hanford Site has progressed. Si ificant
changes to the agreement have been negotiated between
the Washington State Department of Ecology, EPA, and
DOE to meet the changing conditions and needs of the
cleanup. The most complex changes were worked out in
1993 with further modifications each year since, All sig-
nificant changes to the agreement undergo a1 2ss of
public involvement that ensures communication and
addresses the public’s values prior to final a  -ovals.
Copies of the agreement are publicly available at the
DOE’s Hanford Reading Room located on the campus of
Washington State University at Tri-Cities, Richland,

Washington, and at information repositories  Seattle
and Spokane, Washington, and Portland, Oreg ~ To get
on the mailing list to obtain Tri-Party Agreemv  infor-

mation, contact the EPA or DOE directly, or cal  : Wash-

ington State Department of Ecology at 1-800-321-2008.
Requests by mail can be sent to:

Hanford Mailing List: Informational Mailings
Mail Stop B3-35

P.O. Box 1000

Richland, WA 99352

or

Hanford Update
Department of Ecology
P.O. Box 47600

Olympia, WA 98504-7600

2.1.3 The Role of Indian~ »es

The Hanford Site is located on land ceded by treaties
with the Yakama Indian Nation and the Confederated
Tribes of the Umatilla Indian Reservation in 1855. The
Nez Perce Tribe has treaty fishing rights on the Columbia
River. The tribes reserved the right to fish “at  usual
and accustomed places” and the privilege to hv  gather
roots and berries, and pasture horses and cattle on “open
unclaimed” land. The Wanapum people are not a feder-
ally recognized tribe, and are therefore ineligible for fed-
eral programs. However, they have historic ties to the

Qtalohnidar anA Trihal Invunhmamant

Hanford Site and are routinely consulted regarding cultural
and religious freedom issues.

The Hanford Site and its environment support a number
of Native American foods and medicines and contains
sacred places that are important in sustaining tribal cul-
tures. The tribes hope to use these resources in the future
and want to assure themselves that the Hanford environ-
ment is clean and healthy.

The DOE American Indian Tribal Government Policy
(DOE Order 1230.2) states, “American Indian Tribal
Governments have a special and unique legal and politi-
cal relationship with the Government of the United States,
defined by history, treaties, statutes, court decisions, and
the U.S. Constitution.” In recognition of this relationship,
DOE and each tribe interact and cons  directly. The
tribes also attend formal meetings such as those of the
State and Tribal Government Working Group and the
Hanford Natural Resources Trustee Council. They actively
participate in many issues, including groundwater remed-
1ation, land use, and cultural resources. The tribes have
made presentations to DOE and the contractors on treaty
rights, tribal sovereignty, the United States Govern-
ment’s trust responsibility, and the unique status of tribal
governments,

The tribes’ active participation in Hanford plans and
activities is guided by DOE’s Americ idian policy
(DOE Order 1230.2). The policy states among other
things, “The Department shall: Consult with Tribal gov-
ernments to assure that Tribal rights and concerns are
considered prior to DOE taking actions, making decisions,
or implementing programs that may affect Tribes.” In
addition to the American Indian policy, laws such as the
American Indian Religious Freedom Act, the Archaeo-
logical Resources Protection Act, the National Historic
Preservation Act, and the Native American Graves Pro-
tection and Repatriation Act require consultation with
tribal governments. The combination of the Treaties of
1855, federal policy, and laws and regulations provide
the basis for tribal participation in Hanford Site plans and
activities.

DOE provides financial assistance through cooperative
agreements with the Yakama Indian Nation, Confeder-
ated Tribes of the Umatilla Indian Reservation, and Nez
Perce Tribe to support their involvement in the environ-
mental restoration and waste management activities on
the Hanford Site.
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2.1.4 Hanford Natural Resource
71 ustee Council

The Comprehensive Environmental Response, Compen-
sation, and Liability Act requires the President to appoint
federal officials to act on behalf of the public as trustees
for natural resources when natural resources may be
injured, destroyed, st, or threatened as a result of a
release of hazardous substances. The President appointed
the Secretary of Energy as the primarv federal natural
resource trustee for all natural resources cated on, over,
or under land administered by DOE.

The National Contingency Plan in Title 40, Code of Fed-
eral Regulations, Part 300, Subpz 505 (40 CFR 300.605)
authorizes state governors to designate a state lead trustee
to coordinate all state trustee responsibilities. The plan
indicates that tribal chairmen (or heads of governing
bodies) of Indian tribes have essentially the same trustee-
ship over natural resources belonging to = tribe as state
trustees have on behalf of state resources. In addition to
DOE, organizations that have been designated as natural
resource trustees for certain natural resources at or near
Hanford include: 2 Yakama Indian Nation, the Con-
federated Tribes of the Umatilla Indian Reservation, the
Nez Perce Tribe, the state of Washington represented by
the Washington State Department of Ecology and the
Washington State Department of Fish and Wildlife, the
state of Oregon represented by the Oregon Department of
Energy, the U.S. Department of the Interior represented by
the U.S. Fish and Wildlife Service and the Bureau of Land
Management, and the U.S. Department of Commerce
represented by the National Oceanic and Atmospheric
Administration.

To better address their responsibilities, the trustees have
signed a memorandum of agreement formally establish-
ing the Hanford Natural Resource Trustee Council. The
primary purpose of the council is to facilitate the coordi-
nation and cooperation of the member trustees in their
efforts in mitigating impacts to natural resource resulting
from hazardous substance releases from within the Hanford
Site or the remediation of those releases. The council
also adopted by-laws to direct the process of arriving at
consensus agreements.

The council is currently assessing potential injury to
Columbia River aquatic resources resulting from the
release of Comprehensive Environmental Response, Com-
pensation, and Liability Act-designated hazardous sub-
stances from within the 100 Areas.  1is assessment

involves the U.S. Fish and Wildlife Service preparing
both an assessment plan and a study plan. The U.S. Fish
and Wildlife Service is using the Natural Resource Dam-
age Assessment Regulations in 43 CFR 11 as guidance in
preparing the plans. The assessment plan will address
current exposure pathways and potential injury to aquatic
resources from hazardous substance releases within the
100 Areas. The study plan will address potential injury
to fall chinook salmon from chromium releases within

ie 100 Areas that have migrated to the Columbia River.
The results of the assessment will aid the trustees, regu-
lators, and DOE in developing, evaluating, and selecting
remedial actions that minimize or eliminate any injury to
aquatic resources.

2.1.5 Public Participal >n

Individual citizens of the state of Washington and neigh-
boring states may influence Hanford Site cleanup deci-
sions through public participation activities. The public
has opportunities to provide their input and influence
decisions through many forums, including Hanford
Advisory Board meetings, Tri-Party Agreement activi-
ties, National Environmental Policy Act public meetings
covering various environmental impact statements and
environmental assessments, and many other outreach
programs.

A framework for integrated communications and public
involvement for the Hanford Site outlines the DOE com-
mitment to and plan for involving the public in decisions.
The Office of External Affairs (DOE Richland Operations
Office) is responsible for establishing the planning and
scheduling of public participation activities for the
Hanford Site.

The Tri-Party Agreement provides a means for Hanford
to become compliant with environmental regulatory
requirements. The Community Relations Plan, a com-
panion to the Tri-Party Agreement, describes how public
information and involvement activities are conducted for
Tri-Party Agreement decisions. The plan was developed
and negotiated among DOE, Washington State Depart-
ment of Ecology, and EPA Region 10 with public com-
ment and was jointlv approved in 1990. The plan is
updated on an as-ne¢  d basis, the most recent revision
occurring in February 1997 (Ecology et al. 1997).

Before each public participation activity, the press is
informed of the issues to be discussed, and notices are
sent to elected officials, community leaders, and special

2.4
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interest groups. A mailing list of approximately 4,500 indi-
viduals who have indicated an interest in participating in
Hanford Site decisions is maintained and kept current.
The mailing list is also used to send topic-specific infor-
mation to those people who have requested it.

To apprise the public of upcoming opportunities for pub-
lic participation, the Hanford Update, a synopsis of all
ongoing and upcoming Tri-Party Agreement public
involvement activities, is published bimonthly. In addi-
tion, the Hanford Happenings calendar, which highlights
Tri-Party Agreement scheduled meetings and comment
periods, is distributed each month to the entire mailing list.

Most of Hanford’s public resides in Washington, Oregon,
and Idaho. To allow them better access to up-to-date
Hanford Site information, four information repositories
have been established. They are located in Richland,
Seattle, and Spokane, Washington, and Portland, Oregon.

The three parties respond to questions that are received
via a toll-free telephone line (800-321-2008). Members
of the public can request information about any public
participation activity and receive a response by contact-
ing the Office of External Affairs (DOE Richland Opera-
tions Office) at (509) 376-7501.

There is also an Internet home page containing a calendar
of public involvement opportunities. The Internet address
is http://www hanford.gov/whc/cal/cal.html.

2.1.6 Hanford Advisory Board

The Hanford Advisory Board was chartered in January
1994 to advise DOE on major Hanford Site cleanup
policy questions. The board was the first of many such
advisory groups created by DOE at weapons production
cleanup sites across the national DOE complex. The
board comprises 32 members (stakeholders) who repre-
sent a broad cross section of interests: environmental,
economic development, tribes and other governments,
and the public. Each board member has at least one
alternate. Merilyn Reeves, of Amity, Oregon, is the
chairperson.

The board has five committees: 1) Dollars and Sense,
which deals with DOE budget issues; 2) Health, Safety,
and Waste Management; 3) Environmental Restoration;
4) the board’s internal executive committee; and 5) the
Public Involvement committee. Committees study issues
and develop policy recommendations for board action.

Stakeholder and Trihal inunhramant

The board held seven 2-day meetings in 1997. Members
received in-depth briefings from the Tri-Party Agreement
agencies, reviewed technical reports and proposed bud-
gets, and sought out more information on major public
policy issues. From October 1996 through September
1997, the board produced 22 new pieces of consensus
advice (making a total of 75), cosponsored several public
meetings, produced numerous pieces of “sounding board”
advice, and engaged in an ongoing dialogue with the
Tri-Party Agreement agencies.

Values adopted by the board provide a basis for its cur-
rent work in promoting cleanup. These values are sim-
plified into the following ten key principles:

» protect public and worker health and safety

 protect the Columbia River - stop actual and poten-
tial contamination of the Columbia River and pre-
vent migration of contamination offsite

e avoid further harm - minimize use of land for waste
management, avoid contaminating uncontaminated
land, and avoid further damage to critical resources,
especially cultural resources, habitat, and groundwater

+ dilution is not the solution - all liquid wastes need to
be treated according to applicable regulations prior
to discharge or disposal

* treaty rights - preserve natural resource rights embod-
ied in treaties, and enforce laws protecting natural
and cultural resources

» regional importance - the Hanford Site has ecologi-
cal, economic, and human resources of regional
importance

» vision - an understanding of possible future uses of
the Hanford Site can focus decisions about what
manner of cleanup is needed and what is most impor-
tant to accomplish over time; the public, the agencies,
and the workers should be able to see the end of the
cleanup, if not predict its exact date

+ “get on with it” - demonstrate substantive progress
on cleanup to ensure continued public support and
funding

* public involvement and accountability - involve the
public and respect tribal rights in development of the
goals, scope, pace, and oversight of cleanup, and
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establish management practices that ensure account-
ability, efficiency, and allocation of funds to high-
priority items

+ compliance culture - there should be a cooperative
commitment to comply with environmental laws; the
Tri-Party Agreement should not become a shield
against enforcement of other laws.

2.1.7 Hanford Site Technology
Coordination Group

The Hanford Site Technology Coordination Group struc-
ture implemented at Hanford in 1994 consists of a Man-
agement Council and four subgroups aligned with four
environmental management focus areas: 1) decontami-
nation and decommissioning, 2) mixed waste, 3) subsur-
face contaminants, and 4) tanks. The Management
Council focuses on Hanford Site policy issues related to
technology development and deployment. Subgroups of
the Site Technology Coordination Group identify and
prioritize the site’s science and technology needs, iden-
tify technology demonstration opportunities, interface
with the Environmental Management Focus Areas. and
ensure that demonstrated technologies are deploye

During 1997, the Hanford Site Technology Coordination
Group did a number of things to increase project/user and
stakeholder involvement in technology-related activities
at the Hanford Site, including the addition of new mem-
bers on the Management Council and the creation of a
handbook that outlines the revised mission and redefined
roles and responsibilities. There has also been an increased
interest among the members in participating in technology
deployment activities such as the Technology Deploy-
ment Initiative and the Hanford Technology Deployment
Center.

The Management Council endorsed four science and
technology ne¢  packages developed by the subgroups
for submittal to the four Environmental Management
Focus Areas and the Environmental Management Science
Program. In additic they endorsed 18 Techn: gy
Deployment Initiative proposals and heard presentations
on a number of new technologies being demonstrated
and/or deployed on the Hanford Site. This year, the. n-
agement Council voted to add a new member from the
state of Oregon, worked with the Hanford Advisory Board
to increase its participation by filling three Hanford
Advisory Board positions on the Management Council,

and wrote and approved a Site Technology Coordination
Group Communications Plan.

The Management Council is chaired by the DOE Richland
Operations Office Deputy Manager and includes 16 vot-
ing members: five DOE Richland Operations Office
Assistant Managers (Tank Waste Remediation System,
Environmental Restoration, Waste Management, Facility
Transition, and Technology); two representatives from
the EPA; two representatives from the Washington State
Department of Ecology; one representative from the
Oregon Office of Energy; three representatives from the

anford Advisory Board; and three representatives from
American Indian tribes (Yakama Indian Nation, Nez
Perce Tribe, and Confederated Tribes of the Umatilla
Indian Reservation). Each of the Hanford Site contrac-
tors has one ex-officio member on the Management
Council, and the Site Technology Coordination Group
Subgroups leads also attend.

The elements of the revised mission statement are as
follows:

« function by involving user organizations (both DOE
and the contractors), technology providers, regula-
tors, American Indian tribes, and stakeholders, and
promoting broad information exchange among all
interested parties; maintain a helpful attitude and
serve as a conscience for technology improvement at
Hanford; contribute to DOE-wide communications
and lessons learned

« identify, prioritize using systems analysis, and seek
consensus on Hanford Site and program-specific
problems, science and technology needs, and require-
ments; recognize baseline schedule insertion points
for technology; focus on the baseline, but also iden-
tify technologies to support potential baseline alter-
natives if they offer risk reduction benefits or high
financial return on investment by improvements in
environmental, safety, or health protection; devote
20% of the effort to science needs and 80% to tech-
nology needs and deployment

*+ be a forum for assessing and recommending poten-
tial technologies for application at Hanford; look for
technologies that provide improved end states, effec-
tiveness, improved schedules, or improved costs in
accomplishing the required results; look for tech-
nologies to reduce surveillance and maintenance costs
while maintaining safe operations; focus on life-cycle
costs and benefits, improvements in environmental,
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The number of remediation projects increased in 1997,
which added to the amount of contaminated soils and
other waste delivered to the Environmental Restoration
Disposal Facility. The quantities of contaminated soils
and other waste delivered to the facility from remediation
projects in 1997 are provided in Table 2.2.1.

North Slope. Remediation of herbicide-contaminated
soil and buried tanks used to store the herbicide 2,4-D
was completed on the portion of the site located north of
the Columbia River (see Figure 1.0.1) in 1997. The
North Slope site contained soils with increased levels of
2,4-D and trace amounts of dioxin. The remediation
process included shipping 93 metric tons (103 tons) of
dioxin-contaminated soil offsite for incineration and dis-
posal, bioremediating the remaining soils onsite, and
transporting 10 crushed tanks offsite for disposal. Fol-
lowing remediation actions, the site was graded and
seeded for revegetation. This effort completed cleanup
activities on the North Slope.

2.2.3.3 Groundwater Projects

Chromium. Chromium-contaminated groundwater that
underlies portions of the 100-D, 100-H, and 100-K Areas
(the 100-HR-3 and 100-KR-4 Operable Units) is of poten-
tial ecological concern (i.e., impact on Columbia River
ecosystem). High levels of chromium are toxic to aquatic
organismes, particularly those that use the riverbed sedi-
ment as habitat (DOE/RL-94-102, DOE/RL-94-113). In
1994, a groundwater extraction system was installed in
the 100-D Area to test chromium removal from ground-
water using ion exchange technology. A Record of
Decision (1996a) was signed that approved full-scale
implementation of groundwater extraction and chromium
treatment systems in the 100-D, 100-H, and 100-K Areas.

Table 2.2.1. Quantities of Contaminated Soils and Other
Wastes Disposed of at the Environmental Restoration
Disposal Facility, 1997

Location Metric Tons (tons)
100-B,C Area 259,000 (285,000)
100-DR Area 221,000 (244,000)
300-FF-1 Operable Unit 37,000  (41,800)
183-H Solar Evaporation Basins 19,200 (21,200)
100-N Area 697 (768)
Other 2,172 (2,390)
Total 539,000 (594,000)

Camnlianca Qtatug

The test system in the 100-D Area continued to operate
until September 1996, when it was shut down to allow
construction of the full-scale systems in the 100-D, 100-H,
and 100-K Areas (DOE/RL-94-83). Full-scale operation
began in July and October 1997 at the 100-HR-3 and
100-KR-4 pump-and-treat sites, respectively. Treated
water is reinjected into the ground.

From October through December 1997, operations for the
100-HR-3 pump-and-treat system treated 64.7 million L
(17.1 million gal) of water and removed 14.2 kg (31.3 Ib)
of hexavalent chromium from the aquifer. As of Janu-
ary 31, 1998, the 100-KR-4 pump-and-treat system
treated 76.0 million L (20.0 million gal) of groundwater
and removed 9.45 kg (20.8 1b) of hexavalent chromium
from the aquifer.

Performance monitoring will continue to determine how
effectively and efficiently the systems are working at
removing chromium from the aquifer. Information gained
from experience with this interim remedial measure will
be used to help select a final remediation alternative for
removing chromium from groundwater underlying the
100 Areas.

To further evaluate chromium contamination in ground-
water near the Columbia River shoreline, 178 aquifer
sample tubes were installed in 1997. The sample tubes
were installed parallel to the shoreline, beginning near
the 100-B,C Area and continuing downstream approxi-
mately 40 km (25 mi) to near the Old Hanford Townsite.
Aquifer sample tubes were installed approximately every
610 m (2,000 ft), except in known chromium-contaminated
plumes, where the tubes were installed approximately
every 305 m (1,000 ft).

Collccted dataw  srovide information to support remed-
iation operations, monitoring objectives, and environ-
mental efforts now and into the future. For example,
sample tube data will provide highly detailed information
on the distribution of chromium in groundwater entering
the river at locations very close to sensitive ecological
receptors such as aquatic organisms.

Strontium-90. The 100-NR-2 pump-and-treat system
began operation in 1995 north of the N Reactor complex
to remove strontium-90 from contaminated groundwater
so the flux of strontium-90 to the Columbia River is
reduced. The system was upgraded in 1996 and contin-
ued to operate through 1997. Operation of the system
was optimized to reduce costs without decreasing perfor-
mance. Treated water is reinjected into the ground. For
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Figure 3.2.2. Average Concentrations (+2 standard error of the mean) of Selected Radionuclides in Near-Facility Soil
Samples Compared to Those in Distant Communities, 1992 Through 1997. As aresult of figure scale, some uncertainties
(error bars) are concealed by point symbols. The 1994, 1995, 1996, and 1997 100 Areas data include the 100-N Area only.
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Figure 3.2.3. Average Concentrations (12 standard error of the mean) of Selected Radionuclides in Near-Facility Veg-

etation Samples Compared to Those in Distant Communities, 1992 Through 1997. As a result of figure scale, some
uncertainties (error bars) are concealed by point symbols. The 1994, 1995, 1996, and 1997 100 Areas data include the
100-N Area only. The 1997 cesium-137 data point for the 300/400 Areas is less than zero and cannot be plotted on a

log scale.
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Columbia River transect water samples collected in 1997
were analyzed for both radiological and chemical con-
taminants (see Table 4.2.1). Metals and anions (listed in
DOE/RL-93-94, Rev. 1), were selected for analysis, fol-
lowing reviews of existing surface-water and groundwa-
ter data, various remedial investigation/feasibility study
work plans, and preliminary Hanford Site risk assessments
(DOE/RL-92-67, PNL-8073, PNL-8654, PNL-10400,
PNL-10535). All radiological and chemical analyses of
transect samples were performed on unfiltered water.

In addition to Columbia River monitoring conducted by
Pacific Northwest National Laboratory in 1997, nonradio-
logical water quality monitoring was also performed by
the U.S. Geological Survey in conjunction with the
National Stream Quality Accounting Network program.
U.S. Geological Survey samples were collected along
Columbia River transects quarterly at the Vernita Bridge
and the Richland Pumphouse (Appendix A, Table A.4).
Sample analyses were performed at the U.S. Geological
Survey laboratory in Denver, Colorado for numerous
physical and chemical constituents.

4.2.1.2 Radiological Results for
Columbia River Water Samples

Fixed Location Sampling. Results of the radiological
analyses of Columbia River water samples collected at
Priest Rapids Dam and Richland Pumphouse during
1997 are reported in PNNL-11796 and summarized in
Appendix A (Tables A.1 and A.2). These tables also list
the maximum and mean concentrations of select radionu-
clides observed in Columbia River water in 1997 and
during the previous 5 years. All radiological contaminant
concentrations measured in Columbia River water in
1997 were less than DOE derived concentration guides
(DOE Order 5400.5) and Washington State ambient
surface-water quality criteria (WAC 173-201A and
246-290) levels (see Appendix C, Tables C.5 and C.2,
respectively). Significant results are discussed and illus-
trated below, and comparisons to previous years are
provided.

Concentrations of radionuclides monitored in Columbia
River water were extremely low throughout the year.
Radionuclides consistently detected in river water during
1997 included tritium, strontium-90, iodine-129,
uranium-234,238, and plutonium-239,240. The concen-
trations of all other measured radionuclides were below
detection limits in over 75% of samples collected. Tritium,
strontium-90, iodine-129, and plutonium-239,240 exist in
worldwide fallout, as well as in effluents from Hanford

facilities. Tritium and uranium occur naturally in the
environment, in addition to being present in Hanford Site
effluents.

Figures 4.2.3 and 4.2 4 illustrate the average annual
gross alpha and gross beta concentrations, respectively,
at Priest Rapids Dam and Richland Pumphouse during
the past 6 years. The 1997 average gross alpha and gross
beta concentrations were similar to those observed dur-
ing recent years. Monthly concentrations measured at
the Richland Pumphouse in 1997 were not statistically
different (unless otherwise noted in this section, the sta-
tistical test for difference are paired sample comparison
and two-tailed t-test, 5% significance level) from those
measured at Priest Rapids Dam. The average concentra-
tions in Columbia River water at Priest Rapids Dam and
Richland Pumphouse in 1997 were less than 5% of their
respective ambient surface-water quality criteria levels of
15 and 50 pCi/L, respectively (WAC 246-290).

Figure 4.2.5 compares the annual average tritium concen-
trations at Priest Rapids Dam and Richland Pumphouse
from 1992 through 1997. The general decline in tritium
concentrations in river water remains evident at both
locations. Statistical analysis indicated that monthly trit-
ium concentrations in river water at the Richland Pump-
house were higher than those at Priest Rapids Dam.
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Figure 4.2.3. Annual Average Gross Alpha Concentra-
tions (2 standard error of the mean) in Columbia River
Water, 1992 Through 1997 (AWQS = ambient water
quality standard)
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Figure 4.2.4. Annual Average Gross Beta Concentra-
tions (2 standard error of the mean) in Columbia River
Water, 1992 Through 1997 (AWQS = ambient water
quality standard)
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Figure 4.2.5. Annual Average Tritium Concentrations

(£2 standard error of the mean) in Columbia River Water,
1992 Through 1997 (AWQS = ambient water quality
standard)

Surface Water and Sediment Surveillance

However, 1997 average tritium concentrations in Colum-
bia River water collected at the Richland Pumphouse
were only 0.31% of the ambient surface-water quality
criteria level of 20,000 pCi/L (WAC 246-290). Onsite
sources of tritium entering the river include groundwater
seepage and direct discharge from outfalls located in the
100 Areas (see Section 3.1, “Facility Effluent Monitor-
ing,” and Section 6.1, “Hanford Groundwater Monitoring
Project”). Tritium concentrations measured at the Richland
Pumphouse, while representative of river water used by
the city of Richland for drinking water, tend to overesti-
mate the average concentrations of tritium in the river at
this location (PNL-8531). This bias is attributable to the
contaminated 200 Areas’ groundwater plume entering the
river along the portion of shoreline extending from the
Old Hanford Townsite to below the 300 Area, which is
relatively close to the Richland Pumphouse sample intake.
This plume is not completely mixed within the river at
the Richland Pumphouse. Sampling along a transect at
the pumphouse during 1997 confirmed the existence of a
concentration gradient in the river under certain flow
conditions and is discussed subsequently in this section.
The extent to which samples taken from the Richland
Pumphouse overestimate the average tritium concentra-
tions in the Columbia River at this location is highly vari-
able and appears to be related to the flow rate of the river
just before and during sample collection.

The annual average strontium-90 concentrations in Colum-
bia River water collected from Priest Rapids Dam and
Richland Pumphouse from 1992 through 1997 are pre-
sented in Figure 4.2.6. Concentrations observed in 1997
were similar to those observed previously. Groundwater
plumes containing strontium-90 enter the Columbia River
throughout the 100 Areas (Chapter 5.0 in PNL-10698).
The highest strontium-90 concentrations in groundwater
onsite that have been found are the result of past discharges
to the 100-N Area liquid waste disposal facilities. Despite
the Hanford Site source, the differences between monthly
strontium-90 concentrations at Priest Rapids Dam and
Richland Pumphouse in 1997 were not statistically differ-
ent. Average strontium-90 concentrations in Columbia
River water at the Richland Pumphouse were 1.0% of the
8-pCi/L ambient surface-water quality criteria level
(WAC 246-290).

Annual average total uranium concentrations (i.e., the sum
of uranium-234,235,238 concentrations) at Priest Rapids
Dam and Richland Pumphouse for 1992 through 1997 are
shown in Figure 4.2.7. The large error associated with
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Figure 4.2.6. Annual Average Strontium-90 Concentra-
tions (+2 standard error of the mean) in Columbia River
Water, 1992 Through 1997 (AWQS = ambient water

quality standard)
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Figure 4.2.7. Annual Average Total Uranium Concen-
trations (+2 standard error of the mean) in Columbia
River Water, 1992 Through 1997 (AWQS = ambient
water quality standard)

1994 results was attributed to an unusually low concen-
tration found in the December sample at each location.
Total uranium concentrations observed in 1997 were
similar to those observed during recent years. Monthly
total uranium concentrations measured at the Richland
Pumphouse in 1997 were statistically higher than those
measured at Priest Rapids Dam. Although there is no
direct discharge of uranium to the river, uranium is present
in the groundwater beneath the 300 Area as a result of
past Hanford operations (see Section 6.1, “Hanford
Groundwater Monitoring Project”) and has been detected
at elevated levels in riverbank springs in this area (see
Section 4.2.3, “Riverbank Springs Water”). Naturally
occurring uranium is also known to enter the river across
from the Hanford Site via irrigation return water and
groundwater seepage associated with extensive irrigation
north and east of the Columbia River (PNL-7500). There
are currently no ambient surface-water quality criteria
levels directly applicable to uranium. However, total
uranium concentrations in the river during 1997 were well
below the proposed U.S. Environmental Protection Agency
(EPA) drinking water standard of 20 pg/L (30 pCi/L;
EPA 822-R-96-001).

The annual average iodine-129 concentrations for Priest
Rapids Dam and Richland Pumphouse for 1992 through
1997 are presented in Figure 4.2.8. Only one quarterly
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Figure 4.2.8. Annual Average Iodine-129 Concentra-
tions (£2 standard error of the mean) in Columbia River
Water, 1992 Through 1997 (AWQS = ambient water
quality standard)
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minimum detectable concentration - Smallest amount
or concentration of a radioactive or nonradioactive element
that can be reliably detected in a sample.

noble gas - Any of a group of chemically and bi  gically
inert gases that includes argon, krypton, and xenon. These
gases are not retained in the body following inhalation.
The principal exposure pathways for radioactive noble
gases are direct external dose from the surrounding air.

offsite locations - Sampling and measurement locations
outside the Hanford Site boundary.

onsite locations - Sampling and measurement locations
within the Hanford Site boundary.

operable unit - A discrete area for which an incremental

step can be taken toward comprehensively addressing site

problems. The cleanup of a site can be divided into a
imt  foperable unit  ependi theco  exil

of the problems associated with the site.

outfall - End of a drain or pipe that carries waste water
or other effluents into a ditch, pond, or river.

plume - The cloud of a pollutant in air, surface water, or
groundwater formed after the pollutant is released from a
source.

plutonium - A heavy, radioactive, manmade metallic
element consisting of several isotopes. One important
isotope is #**Pu, which is produced by the irradiation of
28U, Routine analysis cannot distinguish between the
9Py and ?*°Pu isotopes; hence, the term **24Py as used
in this report is symbolic of the presence of one or both
of these isotopes in the analytical results.

quality assurance - Actions that provide confidence that
an item or process meets or exceeds that user’s require-
ments and expectations.

quality control - Comprises all those actions necessary

to control and verify the features and characteristics of a
material, process, product, or service to specified require-

ments. Quality control is an element of quality assurance.
rad - A special unit of absorbed dose equal to 1 ergs/g
or 0.01 J/kg.

Glossary
AR R

radiation - The energy emitted in the form of photons or
particles such as those thrown off by transforming (decay-
ing) atoms. For this report, radiation refers to ionizing
types of radiation; not radiowaves, microwaves, radiant
light, or other types of nonionizing radiation,

radioactivity - Property possessed by some isotopes of
elements of emitting radiation (such as alpha, beta, or
gamma photons) spontaneously in their decay process to
stable element isotopes.

radioisotope - Virtually synonymous with radionuclide.

radionuclide - A species of atoms having a particular
number of photons (Z), a particular number of neutrons
(A), and a particular atomic weight (N =Z + A) that
happens to emit radiation. Carbon-14 is a radionuclide.
Carbon-12 is not and is called just a “nuclide.”

ecruitment - Survival from o th
next or from one age class to the next.

rem - A unit of dose equivalent and effective dose
equivalent.

risk - The probability that a detrimental health effect will
occur.

roentgen (R) - Unit of x ray or gamma photon exposure
measured in air, historically used to describe external
radiation levels. An exposure of one roentgen typically
causes an effective dose of one rem.

sievert (Sv) - Unit of dose equivalent and effective dose
equivalent in the International System of Units (SI) equal
to 100 rem.

spent fuel - Uranium metal or oxide and its metal
container that have been used to power a nuclear reactor.
It is highly radioactive and typically contains fission
products, plutonium, and residual uranium.

standard error of the mean - A measure of the precision
of a mean of observed values; that is, an estimate of how
close a mean of observed values is expected to be to the
true mean. The standard error of the mean is computed
as
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