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1.0 INTRODUCTION 

As a result of past practices, four areas of the Hanford Site (the 100, 
200, 300, and 1100 Areas) have been included on the U.S. Environmental 
Protection Agency's (EPA) National Priorities List (NPL) under the 
Comprehensive Environmental Response, Compensation, and Liability Act of 
1980 (CERCLA). In addition to the four NPL sites, there are over 60 
Resource Conservation and Recovery Act of 1976 (RCRA) treatment, storage, or 
disposal facilities that will be closed or permitted to operate in 
accordance with RCRA regulations. To accomplish the timely cleanup of the 
past-practice units, the Hanford Federal Facility Agreement and Consent 
Order (Tri-Party Agreement), (Ecology et al. 1989) was signed by the 
Washington State Department of Ecology (Ecology), EPA, and the U.S. 
Department of Energy (DOE) . 

Milestones were adopted to support the Tri-Party Agreement. These 
milestones represent the actions needed to ensure acceptable progress toward 
Hanford Site compliance with CERCLA, RCRA, and the Washington State 
Hazardous Waste Management Act of 1976 (HWMA) . This plan was prepared to 
fulfill the requirement of Tri-Party Agreement Milestone M-30-02 (DOE-RL 
1991), which requires a plan to determine cumulative health and 
environmental impacts to the Columbia River in the 100 Areas. This plan 
supplements the CERCLA remedial investigations/feasibility studies (RI/FS) 
and RCRA facility investigations/corrective measures studies (RFI/CMS) that 
will be undertaken in the 100 Area. 

To support the plan development process, existing information was 
reviewed and a preliminary impact evaluation based on this information was 
performed . The purpose of the preliminary impact evaluation was to assess 
the adequacy of existing data and proposed data collection activities in 
order to support a future baseline risk assessment that will determine the 
cumulative human health and environmental impacts to the Columbia River. 
Based on the results of the evaluation, this plan is proposed to collect 
additional data or to make changes to existing or proposed data collection 
activities. This plan is limited in scope to the part of the Columbia River 
along the 100 Area of the Hanford Site. 

In May 1991, the Tri-Party Agreement was amended by the Hanford Federal 
Facility Agreement and Consent Order Change Package (DOE-RL 1991) and 
Milestones M-30-00 through M-30-05 were proposed to guide data collection 
activities in the 100 Area. These Milestones were added to implement the 
Hanford Site Past-Practice Strategy and complement the rescoping of 100 Area 
operable unit work plans. The goal of these 100 Area milestones is to 
develop a focused and comprehensive review of available data on current 
river impacts in the 100 Area and to coordinate remedial investigation 
activities in the operable units that are related to the Columbia River. 

The purpose of this report is to satisfy Milestone M-30-02, which is to 
"Submit a plan (primary document) to EPA and Ecology to determine cumulative 
health and environmental impacts to the Columbia River , incorporating 
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results obtained under M-30-01. 11 Mil es tone M-30- 01 is , 11 Submit a report 
(secondary document) to EPA and Ecology evaluating the impact to the 
Columbia River from contaminated springs and seeps as described in the 
operable unit work plans listed in M-30-03. 11 

To satisfy Milestone M-30-02, a preliminary impact evaluation was 
conducted to assess the adequacy of existing data and proposed data 
collection programs for evaluating cumulative health and environmental 
impacts to the Columbia River due to past practices at the Hanford Site. 
The results of this evaluation were used to develop this plan to ensure 
collection of sufficient data for adequate characterization of the Columbia 
River along the 100 Area for CERCLA purposes. The evaluation used to 
develop the plan is not a risk assessment; the plan presented here is only a 
mechanism to collect additional data to support a future risk assessment. 
The Columbia River risk assessment will be completed under Federal Facjljty 
Agreement and Consent Order milestone M-30-80B (January 25, 1994). 

2.0 PROPOSED DATA COLLECTION PLAN 

A summary of the impact evaluation is provided in Section 2.1. Based 
on the findings and data gaps identified, recommendations for further 
Hanford Reach characterization and monitoring activities were developed and 
are presented in Section 2.2. Specific plans (e.g., Descriptions of Work 
[DOW]) will be developed for implementation of the necessary activities. 

2.1 COLUMBIA RIVER IMPACT EVALUATION SUMMARY 

The Hanford Reach is the last free-flowing, nontidal stretch of the 
Columbia River in the United States. As such, it has many important 
ecological functions, including providing important spawning grounds for 
salmon and steelhead trout and sensitive (or possibly critical) habitat for 
endangered and threatened species , including bald eagles, white pelicans, 
and persistentsepal yellowcress. 

The shoreline along the Hanford Reach is largely undeveloped due to the 
presence of the Hanford Site. The Hanford Site is a DOE facility that was 
used from 1943 to 1981 for research and production of nuclear materials used 
i n defense and energy. From 1943 to 1971, the Columbia River was used as a 
source of cooling water in as many as nine nuclear reactors that were used 
to produce plutonium. As a result of plutonium-production activities in the 
100 Area, there have been significant quantities of contaminants 
(radionuclides and nonradionuclides) released to the Hanford Reach. 

Radionuclides attributable to Hanford operations were detected in 
virtually all components of the ecosystem during reactor operations, but the 
Hanford Reach retains many of its functional qualities: 

• Salmon spawning has been increasing in the recent past. 

• Threatened and endangered species continue to use the Reach 
for habitat. 
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• For most contaminants, there i s little significant difference 
in r iver-water qual i ty be t ween sampl i ng points that are 
upstream and downstream of the Hanford Site. 

Although there is evidence that shows contaminants may have localized 
impacts within the Hanford Reach, results of environmental monitoring 
conducted to date do not show any significant adverse biological responses 
to the Hanford Reach ecosystem. This is a preliminary assessment based on 
impacts as defined by past studies conducted at the Hanford Site. Other 
interpretations of ecological impacts (e.g., measurements of specific 
endpoint effects) will need to be considered in future Baseline Risk 
Assessments . 

2.2 PROPOSED DATA COLLECTION ACTIVITIES 

During the preparation of thi s preliminary assessment , data gaps have 
been identified pertaining to the ability during the RI and RFI processes to 
evaluate impacts to the Hanford Reach attributable to past or present 
operations of the 100 Area. These dat a gaps and corresponding data needs 
can be classified by contaminant migr at i on pathway : 

• Contaminant input pathways (i. e . , discharge of 100 Area 
affected groundwater and other sources of contaminant input 
to the Reach) 

• Surface water pathways 

• River sediment pathways 

• ' Biological pat hways. 

Additional specific data are needed for each of these pathways to 
improve the conceptual understanding of contaminant movement and effects 
within the Columbia River hab it at and to conduct meaningful RI and RFI 
baseline risk assessment s . 

Much of the information needed to ev al uat e t he migration and effects of 
contaminants released from 100 Area fac il i ti es is presently collected under 
ongoing Sitewide environmental mon itori ng programs or will be generated by 
the operable unit-specific fac il ity and remedial investigations planned for 
the 100 Area. This section provides a plan t o maximize the utilization of 
these ongoing and planned effo r t s to collect a sufficient amount of the data 
to allow for a conclusive assessment of basel i ne risks associated with 
contaminants within the 100 Area. 

The scope of the prelim i nary im pact evaluation presented in this 
report, along wi th the scope of the conce pt ua l data collection program plan 
presented below in Subsec t ion 2. 2.2 , i s con fi ned to 100 Area effects on the 
Columbia River . Howeve r , t he con sideration of spati al , ecological , 
t emporal , and admi ni st r ative fac tors for any invest igat ion points to an 
eventual need for charac te r izing t he river on a pr ogrammat ic basis. 
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The most effective and efficient long-term investigation unit for the 
river appears to be the Hanford Reach, which can be defined as that segment 
of the river bounded by Priest Rapids Dam down to the head of Lake Wallula; 
however, the lower boundary should be extended downstream of Hanford for the 
purpose of investigation of sediment and biotic media. Therefore, it is 
recommended that consideration be given to treating the river as a whole for 
the purpose of consolidating resources and increasing efficiency of actions 
required to comply with Tri-Party Agreement requirements . 

Subsection 2.2.1 discusses the data quality objectives for this river 
characterization program. A conceptual approac~ for generating the required 
data to allow for proper characterization of the river is presented in 
Subsection 2.2.2 in the form of an outline of recommended river 
investigation tasks. 

2.2.1 Data Quality Objectives 

The central rationale for undertaking a preliminary impact assessment 
of the Columbia River was to propose an efficient data collection program 
that will result in a characterization of the threats posed to the river and 
its associated receptors within the 100 Area of operations. Prior to 
proposing such a data collection program, specific data quality objectives 
(DQO) must be considered. There are the three stages in the DQO development 
process (EPA 1987): 

• Stage 1 - Identification of decision types 
• Stage 2 - Identification of data uses and needs 
• Stage 3 - Data collection program design. 

Each of these stages is discussed in Paragraphs 2.2.1.1 , 2.2.1.2, and 
2. 2.1.3, respectively, to provide an understanding of the logic behind the 
development of the proposed river investigation plan for the 100 Area of the 
Hanford Site. 

2.2.1.1 Stage 1 - Identification of Decision Types . This stage of the DQO 
development process entails the evaluation of available data, the 
development of a site-specific conceptual model , and the specification of 
objectives for the data collection program (EPA 1987) . 

The results of the available data evaluation allow specific data 
collection program objectives to be developed . Before listing such 
objectives for each of the four contaminant migration pathway elements 
(contaminant inputs, surface water , river sediments , and biota) , appropriate 
boundaries for the data collection program must be considered (Beanlands and 
Duinker 1983; National Research Council Commission on Life Sciences, 
Committee on the Applications of Ecological Theory to Environmental Problems 
1986) . 

The following objectives fo r each of t he four contaminant migration 
pathway element s are confined t o t he 100 Area . 

Objectives specific to the con t aminant input pathway element can be 
divided into two part s: inputs to the reach from the discharge of 
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groundwater affected by 100 Area operations and inputs to the reach from 
other sources of contamination. Objectives pertaining to the first are as 
follows: 

• Identification of contaminants of potential concern in the 
groundwater affected by 100 Area operations 

• Definition of the magnitude and locations of contaminant 
fluxes to the Hanford Reach 

• Definition of the mechanisms and effects of contaminant 
transport specific to the process of groundwater discharging 
to the river water column through sediments and their 
associated interstitial waters 

• Determination of the speciation of chromium (which the 
preliminary impact assessment shows to be one of the most 
potentially significant river contaminants associated with 
the 100 Area) in the river sediments and water column. 

The following are objectives specific to the characterization of 
contaminant inputs to the reach from sources other than the 100 Area: 

• Identification of other sources currently affecting the 100 
Area of the Hanford Reach (e.g., groundwater and surface 
water discharges affected by regional agricultural 
operations) 

• Definition of the nature, magnitude, and locations of 
contaminant fluxes from these other sources. 

Speciation of certain contaminants of potential concern attributable to 
non-100 Area sources may also be necessary to distinguish Hanford versus 
non-Hanford impacts. 

The following are objectives specific to the surface water pathway 
element: 

• Definition of impacts to the water column for all 
contaminants of potential concern identified for the 100 Area 

• Evaluation, selection, and implementation of an appropriate 
code(s) for characterizing dispersion of contaminants in the 
water column of the Hanford Reach. 

The river sediment pathway objectives are as follows: 

• Definition of impacts to the sediments for all contaminants 
of potential concern identified for the 100 Area 

• Evaluation , selection, and implementation of an appropriate 
code(s) for characterizing transport and deposition of 
contaminants in the sediments of the Hanford Reach. 
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Finally, the objectives specific to the biological pathway element are 
as follows: 

• Compilation of ecotoxicological data needed to assess risks 
associated with all contaminants of potential concern 
identified for the 100 Area · 

• Evaluation of ongoing biocontaminant monitoring being 
conducted on the Hanford Reach 

• Compilation of information on sensitive and critical habitats 
in and along the Hanford Reach. 

2.2.1.2 Stage 2 - Identification of Data Uses and Needs. The second stage 
of the DQO development process consists of the identification of data 
quality needs and tne selection of a sampling approach to fulfill such 
needs. With regard to data quality, all samples obtained under the proposed 
data collection program should be subjected to analytical protocols set 
forth in published standard methods. This approach will ensure that all 
data generated will be of state-of-the-practice quality. Coordinates of 
locations sampled under this plan will be identified in State Plane 
Coordinates (NAO 83); sampling data will be entered into the Hanford 
Environmental Information System (HEIS). With regard to recommended 
sampling approaches, a conceptual level of detail is provided within the 
recommended river investigation tasks presented in Subsection 2. 2.2. 

2.2.1.3 Stage 3 - Data Collection Program Design. The third and final 
stage of the DQO development process consists of the design of a data 
collection program to satisfy the established objectives. Subsection 2. 2.2 
describes the general approach to the data collection program and presents 
conceptual level detail for the various recommended tasks and associated 
activities. 

The tasks and activities recommended will optimize the utilization of 
existing monitoring programs for the Hanford Reach and the planned operable 
unit-specific remedial and facility investigation program for the 100 Area. 
Specific details for this program are therefore deferred to any necessary 
additions to the existing environmental monitoring programs or to 100 Area 
Operable Unit work plans, as appropriate. If additional work not covered 
under one of these established or planned programs is required, DOWs will be 
developed to provide specific details for such components of the overall 
data collection program for the Hanford Reach. 

2.2.2 Recommended Hanford Reach Investigation Tasks 

As stated in Section 1.1 , the impetus jor this report is Tri-Party 
Agreement Milestone M0-30-02, which requires that a plan be developed to 
determine cumulative impacts to the Columbia River. The M-30 milestones 
were developed to provide guidance for integration of general investigations 
and studies for the 100 Area. Consequently, this report, including the 
recommended reach characterization plan below , focuses on the 100 Area 
segment of the Hanford Reach, which encompasses that portion of the reach 
extending from Vernita Bridge downstream to the Hanford Townsite. 

6 
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The proposed reach investigation tasks are organized by the objectives , 
established in Paragraph 2.2.1.1, within each of the four contaminant 
migration pathway elements. Activities associated with characterization of 
contaminant inputs are outlined in Paragraph 2.2.2.1; those associated with 
surface water are outlined in Paragraph 2.2.2.2; those associated with river 
sediments are outlined in Paragraph 2.2.2.3; and those associated with biota 
are outlined in Paragraph 2.2.2.4. 

2.2.2.1 Task ·1 - Characterization of Contaminant Input Pathways. As 
indicated in Paragraph 2.2.1.1, contaminants are currently entering or have 
the potential .to enter the Hanford Reach either by means of discharge of 
groundwater affected by 100 Area operations, or by other pathways. Two 
subtasks are proposed: Subtask lA to address the characterization of 
100-Area-affected groundwater inputs to the Reach, and Subtask 1B to address 
the characterization of the other input pathways. These subtasks are 
described below in Subparagraphs 2.2.2.1.l and 2. 2.2.1.2, respectively. 

2.2.2.1.1 Subtask lA - Characterization of 100 Area Contaminated 
Groundwater Inputs. Paragraph 2.2.1.1 establishes four objectives for this 
subtask: identification of contaminants of potential concern, definition of 
contaminant fluxes to the reach, definition of contaminant mixing in the 
groundwater discharge zones, and speciation of chromium within the sediments 
and water column of the reach. Each of these objectives is addressed by a 
respective subtask activity and discussed below. 

Activity lA-1 - Identification of Contaminants of Potential Concern. 

Contaminants of potential concern will be identified in accordance with 
the procedure established in DOE-RL (1992a) and the 100 Area operable unit 
work plans. As the action should take place on an operable-unit-by
operable-unit basis, Activity lA-1 will consist of compilation and 
integration of the contaminant identification results for the 100 Area 
investigations and will be addressed in the Limited Field Investigations 
(LFI) report for each operable unit. 

Activity lA-2 - Characterization of Contaminant Fluxes. 

Groundwater discharges to the Hanford Reach through surficial springs 
adjacent to the river and through subsurficial seepage through the river 
sediments. Flow rates for springs are difficult if not impossible to 
obtain; therefore, the only way to quantify the flux of a given contaminant 
along this pathway is through characterization of groundwater flow and 
contaminant transport. Knowledge of contaminant flux is essential to allow 
for prediction of potential reach-related impacts to human health and the 
environment. 

The groundwater investigations planned for the operable units mentioned 
above under Activity lA-1 should generate data necessary to determine the 
l ocations and magnitudes of the fluxes of the various contaminants of 
potential concern to the Hanford Reach. The preliminary contaminant 
transport evaluation utilized very conservative fluxes and assumed that they 
entered the reach in a point-source manner. Groundwater operable unit 
investigations are expected to provide more realistic information concerning 
both flux magnitude and location (as opposed to a one-dimensional point 
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source inputs , RI and RFI information should allow for two-dimensional area 
source inputs). 

As flux information should be developed on an operable-unit-by
operable-unit basis, Activity lA-2 will consist of compilation and 
integration of the groundwater contaminant transport results obtained for 
the 100 Area groundwater operable units. This activity will also consist of 
the compilation of data generated from the spring monitoring program . This 
information will be provided with the FS report for each operable unit. 

Activity lA-3 - Characterization of Contaminant Mixing in Discharge Zones. 

A potentially applicable remediation standard for the 100 Area is the 
State of Washington's surface water cleanup standards promulgated in the 
"Model Toxics Control Act Cleanup Regulation'' ([MTCACR] WAC 173-340-730) . 
Under WAC 173- 340- 730(6)(b), no dilution zone is allowed to demonstrate 
compliance with the calculated standard when a surface water body is 
impacted by contaminant discharges through groundwater . 

However, the actual cleanup standards to be used have not been decided 
by the Tri-Parties . The purpose of this activity is therefore to obtain 
empirical information to allow for a better und~rstanding of contaminant 
mixing in the affected groundwater discharge zones in the 100 Area . Given 
the size of the Columbia River, the effects of mixing (as demonstrated by 
the results of the preliminary impact evaluation completed for this report) 
are expected to be substantial. This activity is thus needed to provide 
conclusive evidence that cleanup standards based on water quality standards 
will adequately protect both human health and the environment, and that 
water quality standards applied to interstitial water will be protective of 
the environment. 

The 100 Area groundwater investigations mentioned above under 
Activities lA-1 and lA-2 will provide information on the magnitude of 
contamination in the groundwater medium. Recently conducted near-shore 
surface water characterization results show that the concentrations of 
anticipated contaminants of concern are generally below standard analytical 
detection limits (DOE-RL 1992b); however , no data are available to provide a 
characterization of the quality of the interstitial waters of the river 
sediments . 

This activity will therefore consist of a focused characterization of 
the groundwater , sediment, interstitial water , and water column components 
of one of the major contaminated groundwater discharge zones in the 100 
Area . It is recommended that the 1000-1 plume be selected, as the results 
of the preliminary impact assessment indicated that the levels of chromium 
contamination within this plume have the potential to contribute 
significantly to any impact to the Hanford Reach environment. Using the 
1000-1 plume to evaluate mixing will be efficient, because this same plume 
can be used for the chromium speciation investigation discussed below under 
Activity lA-4 , thus allowing for logistical consolidation of these two 
activities . If the 1000-1 plume i s not pract i cal , induced tracer studies 
with another plume will be con s idered . 
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Proposed data collection under this task will interface with the 
activities resulting from Milestone M-30-05, which is 11 Install all field 
instrumentation and initiate monitoring activities necessary to perform 
long-term evaluation of Columbia River and unconfined aquifer interaction, 
in accordance with tasks defined in operable unit work plans listed in 
M-30-03. 11 Monitoring conducted for Milestone M-30-05 will provide the data 
to characterize the groundwater mixing zone. A separate report to meet this 
activity will be produced by March 1995 to incorporate one year of 
monitoring, to begin in October 1993. 

Activity lA-4 - Chromium Speciation. 

The results of the preliminary impact assessment presented in this 
report indicate that chromium is a 100 Area contaminant expected to be one 
of the most significant with respect to impact potential in the Hanford 
Reach. This conclusion, however, assumes that all hexavalent chromium in 
the groundwater remains in this valence state in the river water column. 
Hexavalent chromium is thermodynamically unstable in soils and natural 
surface waters, provided a sufficient amount of a reducing agent such as 
organic material is present (Dragun 1988, Syracuse Research Corp. 1991). 
However, reaction kinetics are slow. If reduction occurs, the hazard 
associated with chromium is greatly decreased because the trivalent 
oxidation state is much less toxic than the hexavalent state and also much 
less soluble . Thus, an investigation of the speciation of chromium in the 
various environmental media of the 100 Area and Hanford Reach could possibly 
clarify the impact potential attributable to chromium. 

It is recommended , based on the findings of the preliminary impact 
assessment, that this activity be focused on the lOOD-1 plume, as this plume 
appears to have the greatest chromium flux. An activity-specific DOW will 
be developed to provide detailed guidance on sample collection and analysis 
and on data evaluation. Efforts should encompass the groundwater, the river 
sediments, the interstitial waters of the river sediments, and the river 
water column . The importance of the 100 Area segment of the Hanford Reach 
as a salmonid spawning ground makes knowledge of chromium valence state in 
the sediments and interstitial waters essential, as hexavalent chromium has 
a corrosive effect on biological tissue. 

In addition to sampling for total and hexavalent chromium, other 
relevant environmental parameters - such as pH, Eh, total organic carbon 
(TOC), and dissolved oxygen (DO) - should be included . Sampling and 
analysis efforts should be accompanied by a literature review to document 
current understanding of the environmental behavior of chromium. If for 
some reason it is not practical to conduct the investigation on the 
lOOD-1 plume, the lOOH-1 or lOOK-2 plumes should be considered as backup 
locations for the field effort, as the latter two plumes are estimated to 
have the second highest fluxes of chromium to the Reach. 

There are five groundwater operable unit work plans currently under 
development for the 100 Area. The operable unit workplans show that 
groundwater characterization will not include any chromium speciation. 
Therefore , a DOW will need to be developed that will identify sampling 
techniques and analytical methods necessary to fulfill this data collection 
activity . 
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2.2.2.1.2 Subtask 1B - Characterization of Other Contaminant Inputs. 
If significant adverse impacts to human health or the environment are 
identified during the 100 Area impact assessment, additional work may be 
required to determine if contaminants are of Hanford or non-Hanford origin. 
Subtask 1B activities cover that contingency. Section 2.2.1.1 establishes 
at least two objectives for this subtask: (1) identification of other 
sources if needed and (2) characterization of contaminant fluxes. It may 
also be necessary to speciate certain contaminants identified; however, such 
a determination is contingent on the findings of the activity implemented to 
fulfill the contaminant identification objective. The subtask activities 
proposed to meet the two objectives are discussed below. 

Activity 1B-1 - Identification of Other Contaminant Input Sources. 

As indicated in Paragraph 2.2.1.1, sources of contaminant input to the 
Hanford Reach along the 100 Area other than groundwater affected by 100 Area 
operations exist. Examples of such other sources include groundwater and 
surface-water discharges affected by regional agricultural operations. 

A long-term information compilation effort will be performed under this 
activity to identify other sources of potential contaminant input that 
affect Hanford Reach along the 100 Area, such as other agricultural 
discharges, irrigation return water, permitted and nonpermitted point 
sources, and contributions of designated hazardous substances from natural 
sources or from widespread anthropogenic activity (e.g . , motor vehicle 
operation, past atmospheric nuclear testing, pesticide application, and 
fertilizer application). 

If data collected during the information compilation effort are 
insufficient to conduct future 100 Area risk assessments, it is conceivable 
that this information compilation activity will identify a need to conduct a 
specific sampling, analysis, and data evaluation activity to support the 
identification of other contaminant sources. If such a need arises, a new 
activity will be defined and an activity-specific DOW will be developed to 
provide detailed guidance on such sample collection, analysis, and data 
evaluation. Any such DOW should address not only identification of sources, 
but identification of contaminants of potential concern in such sources and 
quantification of contaminant fluxes from such sources (see Activity 1B-2 
below), as well. 

If implementation of Activity 1B-1 finds that insufficient data are 
available to identify contaminants of potential concern in non-Hanford
related sources having the potential to affect the Hanford Reach, a new 
sampling, analysis, and evaluation activity, supported by a DOW, will have 
to be developed for Subtask 1B , as mentioned under Activity 1B-1. 

Activity 1B-2 - Characterization of Contaminant Fluxes. 

As demonstrated in the discussion under Activity lA-2, contaminant flux 
data are essential to allow for prediction or estimation of impacts to the 
Hanford Reach. The only way to quantify such fluxes through the groundwater 
medium is through characterization of groundwater flow and contaminant 
transport. Surface water sources , particularly in the form of irrigation 
return water, are expected to be a potentially significant contributor of 
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hazardous substances to the Hanford Reach. As is the case with groundwater , 
both water quality and flow data are needed to quantify flux from this 
medium. 

2.2.2.2 Task 2 - Characterization of Surface Water Pathways. Contaminants 
entering the Hanford Reach from discharging groundwater that has been 
affected by 100 Area operations have a high potential to enter and be 
transported by the flowing water column of the river. The surface water 
medium of the Hanford Reach is a highly valuable resource in the region for 
both human and nonhuman organisms. Therefore, a definitive characterization 
of this pathway is important. 

Two activities are proposed under this task and are discussed below, 
one to define impacts to the· water column through monitoring , the second to 
evaluate, select, and implement an appropriate surface water dispersion code 
or codes to allow for prediction of the magnitude and extent of 
contamination within the water column of the reach. 

Activity 2-1 - Surface Water Monitoring. 

The ongoing Pacific Northwest Laboratory (PNL) environmental monitoring 
program for the Hanford Site includes water quality monitoring for the 
Hanford Reach. This current program collects control samples from either 
Vernita Bridge or Priest Rapids Dam and evaluates potential impacts from 
downstream samples collected at the City of Richland water intake . The 
current program also focuses primarily on radiological substances . 

With relatively minor additions, the current PNL program forms an 
excellent platform from which to collect data to assist in developing a 
cumulative impact assessment for the Hanford Reach , in addition to the 
program ' s long-term environmental monitoring function. In order to adapt 
the program for this purpose , this activity will include an evaluation of 
sampling locations , sampling frequencies, and analytes. 

Current sampling frequencies are anticipated to be adequate for the 
purposes of cumulative impact evaluation. However, additional sampling 
locations should be considered . For example , a water intake that supplies 
potable water to the 100 and 200 Areas is located in the 100-8 Area. A 
backup intake for this system is located in the 100-0 Area . Another 
l ocation would be downstream of the 100 Areas to help distinguish any 
100 Area contamination contributions from other areas. Data from samples at 
these locations should be consistent with and evaluated with the surface 
water monitoring program. 

As the current program focuses on radionuclides , additional non
radiological parameters may have to be added to the analyte list to ensure 
that all contaminants of potential concern for the 100 Area are addressed. 
Specific analytes will need to be identified once groundwater 
characterization is completed in the 100 Area groundwater operable units . 
If contaminant inputs from non-Hanfo rd- related operations are investigated 
under the modified program , it may be necess ary to make the analyte list 
even broader . General water qua li t y par ameters, such as hardness and 
alkalinity, should be included in the monitoring program to assist in the 
evaluation of results. 
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It is not anticipated that a broad list of parameters will need to be 
analyzed for during each round of sampling. After initial analysis for the 
broad spectrum of analytes, a shorter list for routine monitoring can be 
developed, and it is anticipated that the short list will be similar to the 
current list. During the evaluation-of-sampling-frequencies component of 
this activity, consideration should be given to how often analyses are 
required for the broad spectrum of analytes that is to be developed . 

Finally, once the current surface-water monitoring program is modified 
and being implemented, this activity will serve to compile the information 
generated to allow for a definitive impact assessment. 

Activity 2-2 - Surface Water Modeling . 

Although the preliminary impact evaluation of this document does not 
show any adverse impacts to the overall river-water quality , there is the 
possibility for localized environmental effects. Investigation tasks have 
been proposed to collect data at specific sites regarding the interaction 
among groundwater , sediments , and river water . Some of these proposed data 
collection activities are focused on specific locations or contaminants (see 
Activity lA-3). To apply the data collected at one plume to another plume, 
a groundwater and surface-water dispersion model is needed to predict 
contaminant concentrations in the Hanford Reach that originate in other 
plumes. The model can be useful to minimize the necessity of extensive 
characterization activities at all plumes . The implementation of this 
activity will be dependent on the nature and extent of groundwater 
contamination identified during previous tasks . Model development would be 
justified only if there is significant risk-based groundwater contamination. 

It is expected that contaminant flux data generated under Task 1 will 
serve as input to a surface water dispersion model , and the output of the 
model will allow for an assessment of impacts associated wi th exposure to 
the water column of the Hanford Reach. 

Before the modeling can be implemented , ava i lable models should be 
evaluated . It is recommended that the Hanford Site Risk Assessment Modeling 
Committee be tasked to implement the evaluation phase of this activity and 
that they also be tasked to recommend an appropriate model (or models) . 
Once this selection is made and input data are available, the surface water 
modeling necessary to support a cumulative impact assessment can proceed 
under this activity . 

2.2.2.3 Task 3 - Characterization of River Sediment Pathways . Contaminants 
entering the Hanford Reach from discharging groundwater that has been 
affected by 100 Area operations are retained or deposited, to some extent, 
within the river sediments . The sediment medium of the Hanford Reach is 
highly valuable because of its use as a fish spawning bed and its production 
of benthic organisms that in turn prov ide food to valued fish resources. 
The sediments of the reach may al so be an important ultimate sink for many 
of the contaminants released from the 100 Area. Therefore , a definitive 
characterization of this pathway i s import ant. 

The one activity proposed under th i s task i s to define impacts to the 
sediments through monitoring. 
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Activity 3-1 - River Sediment Monitoring. 

While sediment monitoring has been conducted for the Hanford Reach, it 
has not been conducted as comprehensively as is the ongoing Hanford Site 
surface water monitoring program. A lack of sediment quality criteria and 
difficulty in sampling sediments from an armored substrate in a swift 
current provide at least a partial explanation for the absence of a 
comprehensive sediment monitoring program. However, given the importance of 
this medium, as noted above, it is essential that a comprehensive program be 
developed and implemented. 

A DOW for sediment sampling in the 100 Area segment of the Hanford 
Reach has been developed. The implementation of this DOW consisted of the 
first phase in the development of an appropriate and comprehensive river 
sediment monitoring program. The sediment DOW focused on sampling in likely 
areas of contaminant deposition, such as the production reactor outfall 
pipelines, islands, and within backwater slough areas between B Reactor and 
the Hanford Townsite. Control samples upstream of the 100-BC Area were also 
to be obtained to allow for determination of the presence of contamination. 
Sampling was completed in November 1992. 

Contaminants of concern were based on contaminants known to be present 
in the effluent from the pipelines and the springs/seeps. Other non
contaminant parameters, such as TOC and mineralogy, were also considered for 
inclusion as they may be important in the overall characterization of the 
nature, extent, and effect of river sediment contamination. However, they 
were not analyzed for on the premise that significant levels of contaminants 
should be documented first. A determination of particle-size/concentration 
relationships was also made, which helps indirectly indicate potential 
levels of TOC. 

Sediment sampling efforts were restricted to depositional zones, where 
contaminants are expected to accumulate. If adverse impacts are 
encountered, additional zones of sediment disposition within the channel 
will be identified and targeted for additional sampling. 

If a long-term sediment monitoring program is developed and 
implemented, this activity will serve to compile the information generated 
to allow for a definitive impact assessment. 

Another and highly significant data gap identified during the course of 
developing the preliminary impact assessment is the lack of sediment quality 
criteria, including even the lack of a generally accepted approach from 
which surrogate criteria can be developed. Without such an ability, one 
cannot determine whether contaminant levels encountered within the river 
sediments have the potential to result in a significant adverse impact to 
organisms. The EPA and Ecology are currently in the process of developing 
freshwater sediment quality criteria. Therefore, these agencies should be 
consulted during the implementation of this activity. 

2.2.2.4 Task 4 - Characterization of Biological Pathways. A wide variety 
of human and nonhuman receptors have a potential of being exposed to 
contaminants entering the Hanford Reach from discharging groundwater that 
has been affected by 100 Area operations. Because the ecology of the 
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Hanford Reach has been extensively studied for almost five decades, there 
are relatively few data needs required to allow for a cumulative impact 
assessment. 

Three activities are proposed under this task and are discussed below, 
one to compile ecotoxicological data specific to 100 Area contaminants, the 
second to compile the results of ongoing biocontaminant monitoring efforts, 
and the third to compile information on the locations and species 
composition of sensitive and critical habitats within and along the Hanford 
Reach. 

Activity 4-1 - Compilation of Ecotoxicological Data. 

The purposes of this activity are to conduct a literature review to 
obtain valid ecotoxicological data for 100 Area contaminants and to obtain 
recommendations on approaches for developing sediment quality criteria. 

In the course of developing the preliminary impact assessment presented 
in this report, no aquatic ecotoxicological data for 99Tc were found. In 
addition, the ecotoxicological information for uranium indicates that this 
element has a very low aquatic toxicity; however, the values found in the 
literature may be a reflection of the insolubility and density of uranium. 
In other words, the aquatic bioassays performed may show a low toxicity due 
to the fact that uranium has a low solubility, which results in virtually no 
actual exposure to the experimental organisms. 

Activity 4- 2 - Compilation of Biocontaminant Monitoring Data. 

Biocontaminant monitoring of various populations within the Hanford 
Reach is undertaken annually as part of the Sitewide environmental 
monitoring program. This activity will include the compilation of the 
results of this annual program. In addition, this activity will include the 
compilation of the results of further biocontaminant monitoring efforts that 
are being conducted under the 100 Area groundwater operable unit work plans 
under development. These efforts are detailed in Appendix D to groundwater 
operable unit work plans (e.g. DOE-RL 1992c); therefore, they are briefly 
summarized below. 

The biocontaminant monitoring effort being undertaken in the 100 Area 
segment of the Hanford Reach has three main objectives: 

• To determine the aquatic species of interest and the 
composition of the aquatic community 

• To identify and evaluate potential aquatic biocontamination 
transport pathways 

• To evaluate existing biocontaminant concentrations within 
representative populations. 

This biocontaminant monitoring effort will provide the information 
needed to refine the conceptual understanding of environmental and human 
exposures to 100 Area contaminants. The information of species composition 
and species of interest can be used to identify appropriate ecological 
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receptors for consideration in subsequent baseline environmental 
evaluations. It can also be used to assess potential impacts to biota that 
may be part of the human food chain. The evaluation of the existing levels 
of contaminants and the biotic pathways for transport of contaminants 
provides information to identify appropriate environmental endpoints for use 
in assessing impacts to ecological receptors and may be useful in estimating 
human exposures. 

Activity 4-3 - Compilation of Sensitive and Critical Habitat Information. 

The National Oil and Hazardous Substances Pollution Contingency Plan 
(40 CFR 300 .430[e][2][i][G]) requires that a baseline risk assessment 
contain an environmental evaluation that assesses threats to the 
environment, especially critical and sensitive habitats. In order to 
conduct a cumulative impact assessment on the Hanford Reach, information on 
the location, nature, and species composition of such habitats within and 
along the Reach needs to be compiled. This compilation will be undertaken 
in accordance with the guidance provided in DOE-RL (1992a). 

To assist in evaluating potential human exposures to aquatic biological 
organisms that may be contaminated from 100 Area operations, this activity 
will also include the compilation of the types, locations, and uses of 
species, particularly riparian species , that are known to be utilized by 
humans. 

In November 1993, part of this activity was completed with the 
publication of A Synthesis of Ecological Data from the 100 Areas of the 
Hanford Site, (Weiss and Mitchelr 1992). This document summarized the 
current results of the environmental monitoring programs , listed all known 
wildlife and plant species on the Hanford Site , compiled all previously 
identified food webs and contaminant pathways, and identified potential 
ecological receptors and assessment endpoints . Other documents in progress 
are the final reports on CERCLA-related 100 Area aquatic and terrestrial 
biota sampling for periphyton, caddisfly larvae, reed canary grass, 
asparagus , tree leaves , mammal and ant burrow soil from waste sites, coyote 
scat, and raptor pellets (the activities detailed in Appendix D to 
groundwater work plans , as described above). These additional documents 
will complete activity 4- 2. 

Activity 4-4 Data Evaluation. 

Data compiled during other activit i es will be evaluated against the 
needs of the risk assessment to determine if further data gaps are 
identified. If data gaps are present , additional sampling programs may be 
recommended. 

2. 2.3 Proposed Schedule 

Table 1-1 is a proposed schedule for initiation of the tasks included 
in this document. Th is table i nd i ca t es eit her start of activity (assuming 
models are approved, if appl i cable , or dependent data are available) or date 
DOW is due to regulators for review. A meeting will be held with the EPA 
and Ecology to define the scope of all the work tasks (except sediment 
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sampling; the DOW for that project was submitted in July 1992 to allow 
sufficient time for planning field work). 

On January 25, 1994, after this Columbia River Impact Evaluation Plan 
was sent for public review, the Tri-Party Agreement signatories established 
new milestones (M-13-80, -BOA, and -808) known as the "Columbia River 
Comprehensive Impact Assessment.'' While work already begun under the old 
Milestone M-30-02 is being completed, other work (Task lA-3, and Conditional 
Tasks 18-1, 18-2, 2-2, and 3-lb) have not yet begun. To begin these tasks 
with the limited 100 Area focus possible under Milestone M-30-02, when the 
mechanism exists to evaluate these tasks for the entire Hanford Reach, would 
be counterproductive. Consequently, the listing for these tasks in the 
schedule has been changed to "Referred to Milestones M- 13-80." This will 
ease their integration with public input , data needs for other areas , and 
results from other areas. They will not be initiated under M-30-02. 
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Table 1-1. Proposed Activity Schedule. 

Activity Start End 

1) 1A · 1 December 1992 Concurrent 
ID Contaminants of Concern with Rls 

2) 1A·2 October 1992 Conclusion of 
Characterize Groundwater Flux to the River Feasibility 

Studies 

3) 1A-3 Referred to 
Characterize Flux Mixing in River Milestone M-30-80 

4) 1A-4 October 1992 September 1994 
Chromium Speciation Literature Review 

April 1993* 

5) 1B-1 Referred to 
ID Non - Hanford Sources (Conditional) Milestone M-30 -80 

6) 1B-2 Referred to 
Characterize Non-Hanford Sources Milestone M-30-80 
(Conditional) 

7) 2-1 July 1993 July 1994 
Surface Water Monitoring (To be conducted 
through PNL's Site Monitoring Program) 

8) 2-2 Referred to 
Model Surface-Water Dispersion Milestone M-30 -80 
(Condit i onal) 

9) 3- 1a November 1992** August 1993 
Sediment Sampling 

10) 3· 1b Referred to 
Identify Additional Depositional Areas Milestone M-30 -80 
(Conditional) 

11) 4-1 January 1993 Apr il 1994 
Compile Ecotoxicological Data 

12) 4-2 Completed November 1992 
Comp i le Biocontaminant Data 

13) 4-3 October 1992 December 1993 
Compile Habitat Informati on 

14) 4-4 Concur rent with 
Evaluate Data with Risk Assessment Needs Identifying 

Receptors in Ri sk 
Assessment 

*Regulator-approved (DOW) to be completed before field sampling 
**DOW approved October 1993 
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Deliverable 

Operable Unit LFI 
Reports 

Operable Unit 
Feasibility 
Studies 

Supporting 
Document 

Supporting 
Document 

Supporting 
Document Completed 
Weiss 1993 

Supporting 
Document 

WHC · EP -0601 

Supporting 
Document 
Completed Downs et 
al. 1994 

Part of Risk 
Assessment Process 
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