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Contaminants attributable to Hanford Site operations are found throughout the Hanford Reach
ecosystem. Contaminants attributable to operations in the 100 Area were discharged to the river in
the past and currently continue to enter the river. Environmental studies and monitoring to date
have not shown, however, at the observed contaminant concentrations | ‘e resulted in any
significant adverse impact to tt Hanford Reach ecosystem.
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1.0 INTRODUCTION

As a result of past practices, four areas of the Hanford Site (the 100, 200, 3 , and 1100 Areas)
have been included on the U.S. Environmental Protection Agency’s (EPA’s) N onal Priorities
List (NPL) under the Comprehensive Environmental Response, Compensation, and Liability Act of
1980 (CERCLA, 42 USC 9601 et seq.). In addition to the four NPL sites, there are over 60
Resource Conservation and Recovery Act of 1976 (RCRA, 42 USC 6901 et seq.) treatment,
storage, or disposal facilities that will be closed or permitted to operate in acco ince 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).

To support the Tri-Party Agreement, milestones were adopted. These milestones represent the
actions needed to ensure acceptable progress toward Hanford Site compliance v h CERCLA,
RCRA, and the Washington State Hazardous Waste Management Act of 1976.  ais report was
prepared to fulfill the requirement of Tri-Party Agreement Milestone M-30-02, which requires a
plan to determine cumulative health and environmental impacts to the Columbia River. This plan
supplements the CERCLA remedial investigations/feasibility studies (RI/FS) and RCRA facility
investigations/corrective measures studies (RFI/CMSs) 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. Based on the results of the evaluation, a plan is proposed to collect additional data or
make changes to existing or proposed data collection activities.

The purpose, objectives, and scope of this document are presented in Section 1.1. The approach
used to evaluate existing environmental data is described in Section 1.2. Relevant environmental
statutes, regulations, and guidelines are discussed in Section 1.3. The report organization is
detailed in Section 1.4.

1.1 PURPOSE AND OBJECTIVES OF THE REPORT

In May 1991, the Tri-Party Agreement was amended by the Hanford Federal Facility Agreement
and Consent Order Change Package (DOE-RL 1991a) and Milestones M-30-01 through M-30-05
were proposed to guide data collection activities in the 100 Aggregate Area. T se Milestones
were added to implement the Hanford Site Past-Practice Strategy and complem : the rescoping of
100 Area operable unit work plans. The goal of these 100 Aggregate Area milestones is to
develop a focused and comprehensive review of available data on current river impacts and to
coordinate remedial investigation activities in the operable units that are related ) the Columbia
River.

The purpose of this report is to satisfy Milestone M-30-02, which is "Submit a plan (primary
document) to EPA and Ecology to determine cumulative health and environmental impacts to the
Columbia River, incorporating results obtained under M-30-01." Milestone M- )-01 is, "Submit a
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2.0 CHARACTERISTICS AND NA1 'RE OF CONTAMINA [ON
IN THE HANFORD REACH VICINITY

This chapter summarizes the relevant physical, biological, and sociological setting for the
Hanford Reach of the Columbia River. The Hanford Reach encompasses the p. ion of the
Columbia River that lies adjacent to the 100 Area. Much of the environmental monitoring and
research of the Columbia River conducted by Hanford Site programs has concentrated on the
Hanford Reach. It is expected that any significant adverse impacts associated w 1 activities in the
100 Area would be observed in the Columbia River at the point of impact or immediately
downstream of the 100 Area. Published data about the Hanford Reach environment, organisms
that inhabit or use the area, and the known or suspected levels of contamination ere used to
prepare this chapter.

2.1 PHYSICAL SETTING OF THE HANFORD REACH

Given the important ecological functions of the Hanford Reach of the Colum | River, the
purpose of this section is to describe the location of the Hanford Reach, the history of Hanford Site
operations along the Hanford Reach, and the physical and biological characteristics of the Hanford
Reach.

2.1.1 Environmental Characteristics

The Hanford Reach of the Columbia River is located in southeastern Washin, »n and extends 94
km (58 mi) from Priest Rapids Dam (approximately 8.5 km [5.3 mi] above the inford Site
boundary) to the head of Lake Wallula (near Richland; see Figure 2-1). It is the last free-flowing,
non-tidal stretch of the Columbia River in the United States. The remainder of & Columbia River
below the United States/Canada border has been impounded. Because it is the last free-flowing
stretch in the United States, the Hanford Reach retains many important ecological functions.
Namely, it is one of the last mainstream spawning grounds for fall chinook salmon (Oncorhyncus
tshawytsha) (Dauble and Watson 1990). In addition, it is becoming an essential spawning ground
for other anadromous salmon (O. spp.) and steelhead trout (O. mykiss) (Fick et al. 1980). In
1988, a study of the Hanford Reach was authorized to determine its eligibilit designation as a
Wild and Scenic River (Public Law 100-605). The environmental impact sta it for this study
was published in June, 1992 (National Park Service 1992).

The area around the Hanford Reach is a semiarid desert dominated by a shrub-steppe grassland
community. The shrub-steppe habitat of the Hanford Reach is characterized by low precipitation
and seasonal temperature extremes. Climatological summaries from the Hanford Meteorological
Station (HMS) (Stone et al. 1983) show the average annual precipitation is 16 cm (6.3 in), falling
predominantly during the winter. Snowfall accounts for approximately 40% of e precipitation
falling during December through February. Average monthly temperatures range from a low of
-2°C (29°F) in January to a high of 24°C (76°F) in July. The annual average temperature is 12°C
(53°F). Prevailing winds are from the northwest with a secondary maximum for southwesterly
winds.
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4.2.4 Environmental Impact Characterization Summary

The preliminary environmental evaluation suggests that a significant adverse impact to the water
column of the Hanford Reach due to past practices in the 100 Area does not exist. This conclusion
is based on an examination of both the average EHI for the Hanford Rea and locatior )ecific
EHIs. The average EHI (0.01) was calculated by defining the area of in ‘est to be the¢ inford
Reach. Chromium, NO; and ®Sr are the only significant contributors to the av 1ge EHI
(accounting for 98% of this value).

The location-specific EHI also indicates that *Sr and Cr are the only contaminants of potential
significance. Strontium-90 from the 100N-1 plume provides a local EHI of 0.15, while Cr from
the 100K-3, 100D-1, and 100H-1 plumes result in peak E} : of 0.26, 0.9, and 0.16, respectively.
However, due to the very short regions over which each contaminant input has a potential impact,
it is unlikely that the estimated concentrations of these con ninants represent a significant adverse
threat to environmental receptors. Based on the re Its of e river-mixing model u | in this
preliminary evaluation, the length of the Hanfor Reach subject to significant adverse impacts is
<12 m (< 1 m resolution x 12 plumes). This represents <0.01% of the length of the Hanf 1
Reach.
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Water Intake. The measured value (1989) of ®Sr was 0.08 pCi/L. The order-of-magnitude
difference in these values can be explained by the conservative assumptions used by this model,
especially the use of maximum groundwater concentrations together with low river flow conditions,
to try to predict a yearly average. For all other contaminants, the predicted concentrations at the
Richland water intake were less than 1989 measured values (cf. Table 2-5). It should be noted that
the empirical values include any contributions from non-100 Area sources.

3.3.3 Biological Transport

The biological transport of the contaminants of potential concern is focused « the transport of
groundwater inputs to the river-water column where fish can ingest the contaminants. The
concentration in the fish tissue is assumed to be directly proportional, in relatic to a contaminant-
specific bioconcentration factor (BCF), to the concentration of the contaminant in the water
column. The estimat: concentration of each contaminant of potential concern in fish under future
conditions is calculated using the ¢t ervatively predicted average contaminant concentration along
the right ank of the Hanford Reach (C) (Figures 3-5 to 3-10):

Cf = (V/(BCF)
where C; is the contaminant concentration in fish tissue.
A summary of the BCFs used and the resulting tish contaminant concentrations is provided in

ible 3-2. A BC(. is not available for NO, (EPA 1986a) because there is no e' lence that this
substance bioaccumulates.
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understanding of contaminant mixing in the affected groundwater discharge zones  the 100 Area.
Given the size of the Columbia River, the effects of mixing (as demonstrated by tI results of the
prel  nary impact evaluation presented in this report) are expected to be substant.__. 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.

The 100 Area groundwater investigations mentioned above under Activities 1A-1 and 1A-2 will
provide information on the magnitude of contamination in the groundwater med n. 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 1992d); 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 100D-1 plume be selected, as the
results of the preliminary impact assessment presented in this report indicate that the levels of Cr
contamination within this plume have the potential to contribute significantly to any impact to the
Hanford Reach environment. Using the 100D-1 plume to evaluate mixing will be efficient,
because this same plume can be used for the Cr speciation investigation discussed below under
Activity 1A-4, thus allowing for logistical consolidation of these two activities. 'the 100D-1
plume is not practical, induced tracer studies with another plume will be considered.

Proposed data collection under this task will interface with the activities proposed for Milestone
M-30-05, which is "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." Monitoring nducted for 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 1A-4 — Cr Speciation.

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

It is recommended, based on the findings of the preliminary impact assessment, that this activity
be focused on the 100D-1 plume, as this plume appears to have the greatest Cr 1x. 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 Cr valence
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APPE...IX B

DESCRIPTION OF HYDROGEOLOGY Al OUNDWAT
CONTAMINATION AT ..... 100 AF A OF HANFORD SITE
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1.3 RELEVANT EN.,.«ONMENTAL STATUTES, REGULATIONS, AND GUIDANCE

The Hanford Site environmental restoration activ es are being conducted pursuant to multiple
federal and state statutes, regulation, and guidelines. The primary federal statutes relevant to the
impact assessment process are CERCLA and RCRA. The primary Washington State statutes that
are potential applicable or relevant and appropriate requirements (ARAR) for this activity include
the Model Toxics Control Act MTCA, Ch. 70.105D RCW) and the Hazardous Waste Management
Act HWMA, Ch. 70.105 RCW).

Additional guidance documents or potential ARARs specific to the impact evaluation have also
been used and are cited throughout the document, as appropriate.

1.4 DOCUMENT ORGANIZATION

Six chapters, including this introduction, are included in this document, which has been
structured to provide the necessary framework to modify or initiate data collection activities to
support subsequent risk assessments of the Hanford Reach that are related to the )0 Area.
Chapter 2 presents the physical and environmental setting of the Hanford Reach, including the
nature and extent of contamination that can be attributed to the 100 Area.

Available data on potential contaminant exposure pa  vays are reviewed in Chapter 3. Based on
the current understanding of contamination in the various environmental media, conceptual
exposure pathways are developed.

The preliminary evaluation of potential impacts to human health or the environment is pres :ed
in Chapter 4. This evaluation is used to identify the completeness of collected data and identify
areas where additional data should be collected.

Chapter 5 includes a summary of the preliminary impact evaluation results (Section 5.1), and a
plan and schedule of tasks and activities needed to acquire additional information to be used to
assess cumulative impacts to the Hanford Reach due to 100 Area operati 1l activities (Section
5.2). The latter section also discus  the data quality objectiv  for the proposed data collection
activities. References used to develop this document are provided in Chapter 6.

Appendixes to this plan include supporting information that was used to develop the document.
These appendixes : as follows:

* Appendix A: Bibliography
¢ Appendix B: Description of Hydrogeology and Groundwater Cont: nation at the 100
Area of the Hanford Site.






















































