Chapter 17.0

17.0 Columbia River
M.J. Hartman

The Hanford Reach of the Columbia River begins upstream of the Hanford Site at
Priest Rapids Dam and extends 82 kilometers downstream to the upper end of Lake
Wallula, impounded by McNary Dam. Although flow volume and water levels are
controlled by upstream dams, the Hanford Reach is essentially the only free-flowing
stretch of the Columbia River in the United States.

The U.S. Department of Energy (DOE) is committed to protecting the Columbia
River from the Hanford Site’s contaminated groundwater. The Hanford Integrated
Groundwater and Vadose Zone Management Plan (DOE/RL-2007-20) outlines
the steps for addressing groundwater and vadose zone contamination. The DOE
developed the plan in consultation with the U.S. Environmental Protection Agency
(EPA) and the Washington State Department of Ecology (Ecology).

Many actions have already been taken to address principal threats to the Columbia
River and groundwater, including the following:

* Ceasing discharge of all unpermitted liquids in the central Hanford Site

* Remediating the former liquid waste sites in the 100 and 300 Areas to reduce
the potential for future groundwater contamination

» Containing groundwater plumes and reducing the mass of primary contaminants
through remedial actions such as pump-and-treat.

Near the Columbia River, the rise and fall of the river stage creates a dynamic
zone of interaction between groundwater and the river, influencing flow patterns,
contaminant concentrations, and, in some instances, contaminant mobility
(PNNL-13674, Zone of Interaction Between Hanford Site Groundwater and Adjacent
Columbia River). The zone of interaction is monitored via near-shore groundwater
wells and aquifer tubes, riverbank seeps (springs), and near-shore river water. Aquifer
tube data and data from monitoring wells are discussed in earlier chapters of this
report. Data from seeps and river water are summarized below.

The DOE conducts water quality monitoring in the Columbia River environment
as part of its Public Safety and Resource Protection Program, with the purpose of
monitoring offsite migration of contaminants of Hanford Site origin via multiple
pathways (DOE/RL-91-50, Environmental Monitoring Plan). The Surface
Environmental Surveillance Project at Pacific Northwest National Laboratory
(PNNL) conducts monitoring related to contaminants carried by groundwater to the
Columbia River. Hanford Site shoreline monitoring is further discussed in Water
Quality Sampling Locations Along the Shoreline of the Columbia River, Hanford
Site, Washington (PNNL-19052), which also provides detailed location maps for
near-river monitoring.

The DOE is conducting a risk assessment and remedial investigation of contaminant
releases to the Columbia River, which are also summarized in this chapter.

17.1 Seep and River Monitoring

PNNL collects samples from seepage areas on the banks of the Columbia River in
the fall when the river stage is low. Samples are analyzed for a variety of chemicals
and radionuclides, and the results are published annually in the Hanford Site
environmental report (e.g., Section 8.5 of PNNL-19455, Hanford Site Environmental
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Report for Calendar Year 2009). Table 17-1 lists concentrations of contaminants
of interest for each of the shoreline segments in calendar year (CY) 2010, the most
recent year for which results are available.

Concentrations of dissolved chromium exceeded the ambient water quality
standard for hexavalent chromium (10 pg/L) in seeps in each of the 100 Areas. The
highest concentration was 35.4 png/Lina 100-D Area seep. Strontium-90 was detected
in the 100-BC, 100-D, and 100-H Area seeps, but all concentrations were below the
8 pCi/L drinking water standard (DWS). The only seep in the 100-N Area is located
downstream from the strontium-90 groundwater plume. Tritium was detected in
a seep at the former Hanford town site at 20,000 pCi/L (which is also the DWS).
Uranium was detected at a maximum concentration of 70 pg/L in a 300 Area seep.

PNNL monitors Columbia River water by collecting samples along several
cross-river transects and at near-shore river locations adjacent to groundwater
plumes, where humans and aquatic biota are potentially exposed to contaminants.
The surveillance includes sampling Columbia River water, Columbia River
sediment, riverbank springs, and other media (e.g., air, plants, and animals). The
surveillance data provide a historical record of radionuclides and chemicals in the
environment. The results of water quality monitoring along the shoreline and in the
free-flowing river are presented annually in the Hanford Site environmental report
(e.g., Section 8.4 of PNNL-19455) and are summarized below.

Statistical analyses indicated that downstream tritium concentrations were higher
than upstream concentrations. The average tritium concentration in Columbia River
Jor 2009 is available at  water collected at the city of Richland (41 [+27] pCi/L) was 0.2% of the Washington
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http://hanford- State ambient surface water quality criterion of 20,000 pCi/L. Average total uranium
. concentration measured at the city of Richland (0.56 [£0.096] pCi/L) was higher
site.pnnl.gov/ than at Priest Rapids Dam (0.43 [£0.078] pCi/L). The primary source of uranium

envreport/2009/index. discharging to the Columbia River at the Hanford Site is the 300 Area, which is
htm. a short distance upstream from the city of Richland. Plutonium was not detected in
_ filtered water samples in 2009. Statistical comparisons for strontium-90, gross alpha,
and gross beta concentrations at Priest Rapids Dam and the city of Richland were
not performed because most of the concentrations were less than detection limits.

All metal and anion concentrations in river water, including dissolved chromium,
were less than the ambient water quality standard in 2009.

In 2009, the U.S. Geological Survey sampled Columbia River water at Vernita
Bridge (upstream of the Hanford Site) and the city of Richland. These data did not
provide any indication of deterioration of water quality along the Hanford Reach of
the Columbia River. Median concentrations of dissolved chromium were similar
for water samples collected near Vernita Bridge and the city of Richland, and the
concentrations were well below the ambient water quality criterion.

17.2 River Corridor Baseline Risk Assessment

A critical step in developing final remedial action decisions for portions of the
Hanford Site along the Columbia River is the completion of a quantitative baseline
risk assessment. Washington Closure Hanford is responsible for the River Corridor
Baseline Risk Assessment (RCBRA). The RCBRA addresses potential risk to
human health and the environment from post-remediation, residual contaminant
concentrations in the 100 and 300 Areas, as well as the Hanford and White Bluffs
town sites. This assessment also investigates risks related to the potential transport of
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Hanford Site contaminants to Columbia River riparian and near-shore environments
adjacent to the former operational areas.

Draft C of the RCBRA, Volume 1, Ecological Risk Assessment, and Volume 2,
Human Health Risk Assessment, are scheduled to be issued in 2011 for review by
EPA, Ecology, and Hanford Site stakeholders.

17.3 Hanford Site Releases to the Columbia River

The DOE and Washington Closure Hanford are investigating Hanford Site
contaminant releases to the Columbia River (DOE/RL-2008-11, Remedial
Investigation Work Plan for Hanford Site Releases to the Columbia River). 1t is
important to understand the contaminants that are present, their concentrations, and
the locations because these contaminants may have undesirable health effects for
humans, animals, and plants that use or live in the Columbia River. The information
obtained from this investigation will ultimately be used to help make final cleanup
decisions for Hanford Site contaminants that exist in and along the Columbia River.

Recent documents associated with the Columbia River component of the RCBRA
include the following:

» WCH-352, Field Summary Report for Remedial Investigation of Hanford Site
Releases to the Columbia River, Hanford Site, Washington: Collection of Surface
Water, River Sediments, and Island Soils

» WCH-380, Field Summary Report for Remedial Investigation of Hanford Site
Releases to the Columbia River, Hanford Site, Washington: Collection of Surface
Water, Pore Water, and Sediment Samples for Characterization of Groundwater
Upwelling

* WCH-381, Data Quality Assessment Report for the Remedial Investigation of
Hanford Site Releases to the Columbia River, Hanford Site, Washington

» WCH-387, Field Summary Report for Remedial Investigation of Hanford Site
Releases to the Columbia River, Hanford Site, Washington: Collection of Fish
Tissue Samples.

Sampling associated with this work was completed in June 2010. Data collected
as part of these field activities are being compiled into a data summary report which
will be finalized in 2011. These data are being evaluated as part of the development
of a screening level ecological risk assessment and a baseline human health risk
assessment for the Columbia River component of the RCBRA. These risk assessments
are anticipated to be completed by CY 2012.

17.4 Columbia River Porewater Sampling in the
100-BC and 100-N Areas

Initial results of river porewater sampling in 2009 and early 2010 (Section 17.3)
raised questions regarding the persistence and extent of porewater contamination.
The remedial investigation work plan for the 100-BC Area (DOE/RL-2008-46-ADD3,
Integrated 100 Area Remedial Investigation/Feasibility Study Work Plan,
Addendum 2: 100-BC-1, 100-BC-2, and 100-BC-5 Operable Units) and a sampling
and analysis plan for the 100-N Area (DOE/RL-2010-69, Sampling and Analysis
Plan for the 100-NR-2 Operable Unit River Pore Water Investigation) called for
additional porewater sampling in those areas. Chapters 4.0 and 6.0 discuss the
studies and preliminary results.
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Hanford Reach National Monument

The Hanford Reach of the Columbia River, the last free-flowing stretch of this

river in the United States, is part of the Hanford Reach National Monument. The
monument also includes the Saddle Mountains Wildlife Refuge north of the river, and
the Fitzner-Eberhardt Arid Lands Ecology Reserve in the southwestern Hanford Site.
The 195,000-acre monument contains a wealth of wildlife and remnants of human
history spanning more than 10,000 years.

The monument was established by Presidential decree in 2000 and is administered by
the U.S. Fish and Wildlife Service.

For more information, see http:// www.fws.gov/hanfordreach/.
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Table 17-1. Hanford Site Contaminants in Columbia River Seeps (Springs), Calendar Year 2010

Shoreline Maximum Aquatic Water Quality Drinking Water
Segment Constituent Concentration Criteria Standard
Chromium (dissolved) 18 ng/L 10 pg/L? 100 pg/LP
100-B/C Nitrate® 2.2 mg/L NA¢ 45 mg/L*
Strontium-90 1.8 pCi/L 8 pCi/L 8 pCi/L
Tritium 1,800 pCi/L 20,000 pCi/L 20,000 pCi/L
Chromium (dissolved) 72 png/L 10 pg/L? 100 pg/L?
Nitrate® 7.1 mg/L NA¢ 45 mg/L¢
100-K Strontium-90 Nondetect 8 pCi/L 8 pCi/L
Trichloroethene 1.51 pg/Lf 5 pg/L 5 pg/L
Tritium 680 pCi/L 20,000 pCi/L 20,000 pCi/L
Chromium (dissolved) 11 pg/L 10 pg/L? 100 pg/LP
Nitrate® 4.7 mg/L NA¢ 45 mg/L*
100N Strontium-90 Nondetect 8 pCi/L 8 pCi/L
Tritium 4,000 pCi/L 20,000 pCi/L 20,000 pCi/L
Chromium (dissolved) 54 ng/L 10 pg/L? 100 pg/L?
Nitrate® 3.4 mg/L NA¢ 45 mg/L¢
100-D Strontium-90 1.3 pCi/L 8 pCi/L 8 pCi/L
Tritium 6,200 20,000 pCi/L 20,000 pCi/L
Chromium (dissolved) 37 pg/L 10 pg/L? 100 pg/LP
100-H Nitrate® 6.9 NA¢ 45 mg/L¢
Strontium-90 3.0 pCi/L 8 pCi/L 8 pCi/L
Tritium 1,600 pCi/L 20,000 pCi/L 20,000 pCi/L
Chromium (dissolved) 16 ng/L 10 pg/L? 100 pg/LP
Nitrate® 10 mg/L NA¢ 45 mg/L*
100-F Strontium-90 Nondetect 8 pCi/L 8 pCi/L
Tritium 880 pCi/L 20,000 pCi/L 20,000 pCi/L
Chromium (dissolved) 2.7 ug/L 10 pg/L? 100 pg/LP
Hanford lodine-129 Nondetect 1 pCi/L 1 pCi/L
town site Nitrate® 5.2 mg/L NA! 45 mg/Le
Tritium 20,000 pCi/L 20,000 pCi/L 20,000 pCi/L
Chromium (dissolved) 3.5 10 pg/L? 100 pg/LP
Nitrate® 6.2 mg/L NA¢ 45 mg/Le
300 Area Trichloroethene 1.05 pg/Lf 5 pg/L S5 ug/L
Tritium 9,000 pCi/L 20,000 pCi/L 20,000 pCi/L
Uranium (total) 70 ng/L 30 pg/L 30 ug/L

Source: PNNL-19455, Hanford Site Environmental Report for Calendar Year 2009, Section 8.5, Table C.10 and Appendix 1.

[ 2]

. As total chromium.

o

o

. As dissolved hexavalent chromium.

. Nitrate is expressed as NO,.

e. 45 mg/L as NO;  is equivalent to 10 mg/L of nitrate as nitrogen.

f. Value is less than the laboratory contract-required detection limit.

. “NA” indicates none assigned; a concentration for this constituent has not been assigned.
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