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REMAINING SITES VERIFICATION PACKAGE FOR THE
216-N-1 WASTE SI1 LOCATED
IN THE 200-CW-3 OPERABLE UNIT

1.0 STATEMENT OF PROTECTIVENESS

When the removal, treatment, and disposal (RTD) action was selected for the 216-N-1 waste site , soil
with contaminant concentrations above removal action goals (RAGs) was excavated to an approximate
depth of 3.1 m (10 ft) below ground surface. Contaminant concentrations in the remaining soils were
determined through analysis of soil samples collected from the excavated waste site and comparison of
the analytical results against established cleanup standards. The results of verification sam  1g following

plementation of the removal, treatment, and disposal (RTD) remedy at the 216-N-1 Waste Site
demonstrate that the waste site meets the cleanup standards specified in the Interim Action Record of
Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2,
100-KR-1, 100-KR-2, 100-1U-2, 100-1U-6, and 200-CW-3 Operable Units, Hanford Site, Benton County,
Washington (Remaining Sites Record of Decision [ROD]) (EPA 1999) and the Remedial
Design/Remedial Action Work Plan for 200 North Area Waste Sites located in the 200-CW-3 Operable
Unit (RD/RAWP) (DOE/RL-2007-55). The results summarized in this report demonstrate that residual
COC concentrations in the soil in the 216-N-1 waste site area support unrestricted future use of shallow
zone soil (i.e., surface to 4.6 meters [15 feet]) and that contaminant levels remaining in the soil are
protective of groundwater and the Columbia River. There is no deep zone for the 216-N-1 waste site.
Therefore, no institutional controls are required.

The data resulting from this remedial action will be evaluated against the final clean-up standards
developed for the Outer Area. Those standards are in development by way of two separate baseline risk
asses  nts. A baseline risk assessment for the river corridor portion of Hanford began in 2004 and
inclw 1 more complete quantitative ecological risk assessment than what was developed for the
Remaining Sites ROD. Separately, an Ecological Risk Assessment is in development for the final

rel tion for the Outer Area. When complete, the risk assessment for the Outer Area will include
the . _ /-3 Waste Sites (including 216-N-1) to support final closure.

2.0 GENERAL SITE INFORMATION AND BACKGROUND

The 200-CW-3 Operable Unit (OU) is located north of the 200 East and West Areas on the Hanford Site
in the 200 North Area (Figure 1). Operations in the 200 North Area were mainly related to irradiated
nuclear fuel s 1ge. The purpose of the facilities in this area was to provide a storage site for the fiiel
while the radioisotope decay processes for many of the short-lived radioisotopes were occurri 2
200-CW-3 Waste Site Group includes areas of contamination resulting from the release of cooling water
from the fuel storage basins.

The Waste Information Data System (WIDS) describes the 216-N-1 waste site as a pond that received
overflow cooling water from the 212-N Fuel Storage Facility via a subgrade pipeline (600-285-PL). The
dimensions provided by the WIDS data base for this waste site are 152.4 meters (m) (500 feet [ft]) long
and 30.48 m (100 ft) wide. The location/orientation provided is 274 m (900 ft) south, utheast of the
212-N Building (shown in Figure 2), which has been demolished. The pond consisted of a natural
depression in the terrain while in operation. The discharged water was dispersed by evaporation to the air
and percolation into the ground. The site was backfilled with 0.61 to 1.83 m (2 to 6 ft) of clean soil during
previous deactivation activities.
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4.2 Contaminants of Concern

The COCs for the 216-N-1 waste site were identified based initially on historic/process information for
the waste site and the contaminants of potential concern (COPCs) listed in the Remaining Sites ROD.
Through the analytical results from the investigative sampling evolution, the COC list was developed and
represents the full COPC list presented in the RD/RAWP and SAP. Table 2 provides the COCs for the
216-N-1 waste site.

Table 2. Contaminants of Concern for the 216-N-1 Waste Site

Barium Americium-241
Antimony Cesium-137
Arsenic Cobalt-60

Chromium (H) Europium-152
Mercury Europium-154
Chromium (VI) Europium-155
Cadmium Plutonium-238
Lead Plutonium-239/240
Manganese Nickel-63
Zinc Tritium-3
Polychlorinated Biphenyls Strontium-90
Technetium-99
Thorium-232
Uranium-233/234
Uranium-235
Uranium-238

4.3 Waste Site Sample Design for Conceptual Model Confirmation and RTD Design

The nature of the 200-CW-3 OU waste sites supports the use of judgment/focused sampling for the waste
site investigations, as identified in EPA/240/R-02/005, Guidance on Choosing a Sampling Design for
Environmental Data Collection (EPA 2002). The function and discharge point of 216-N-1 pond was
known. Investigative sampling was performed in a focused manner to determine ~ extent of
contamination. Sampling was initiated at the point where effluent exited the discharge pi len d
the pond (the no  :rm most end of the w e site), which was expected to contair e hig

concentration of COPCs. Sampling continued downgradient (with effluent flow) and laterally toi  ify
the location that the COPCs were above action levels. Per the guidance in the RD/RAWP and SAP,
samples were collected at depths below ground surface (bgs) (to a maximum of 15 ft bgs) to determine
the vertical extent of contamination.

Due to the presence of radiological constituents in the discharge stream, radiologi  field surveys were
an integral element of the investigative sampling evolution allowing real-time indication of the presence
of COPCs (based on radiological indicators) during the sample collection activities.

Investigative sampling was performed May 13 through May 20, 2009. As shown in Figure 3, 18 sample
locations were identified. Sample locations 1 through 12 were targeted as the initial phase. Sample
locations 1 through 6 were targeted because they are located in the influent stream portion of the pond
(lowest elevation) to define the extent of downgradient contamination from the point source. Sample
locations 7 through 12 were targeted to define the lateral extent of contamination from the influent stream
area. If the extent of contamination could not be determined based on locations 1 through 12, sampling
would progress to sample locations 13 through 18. Following this rationale, additional sample locations
would be developed based on sample results as needed.
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discoloration) were identified at three sample locations: 2, 3 and 7 at depths of 3.1 m (10 ft), 1.5 m (5 f),
and 0.3 to 0.9 m (1 to 3 ft) below ground surface, respectively.

Analytical results from investigative sampling are provided in Appendix F and provide the basis for
transitioning from a listing of “potential” contaminants (COPCs), to the list of known contaminants
(COCs). One constituent (cesium-137) was found above action levels at sample Ic  ion 1 at a depth of
2.13 to 2.44 m (7 to 8 ft) below ground surface. Contami ats at all other sas ¢ locations were below
Look-Up Values. The results from the first phase of investigative sampling effectively id  ified and
bounded the t of the contaminated area to be subject to RTD and reduced : area originally
attributed to the waste site to an area of 504 m” (Figure 4).
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\
|
investigative and verification samples collected for 216-N-1. Level C validation is a review of the quality |
control (QC) data and specifically requires verification of deliverables and requested versus reported

analyses and qualification of the results based on: (a) analytical holding times, (b) method blank results,

(c) matrix spike/matrix spike duplicate, (d) surrogate recoveries, (¢) duplicates, and (f) analytical method

blanks.

Specific data quality objectives for the site are found in the SAP (DOE/RL-2007-54). All samples were

collected per the sample design described in Section 5.1. The COCs for 216-N-1 are in listed Table 2.

All of the sampling and analysis data generated from the verification sampling of 216-N-1 waste site is
tracked through the following Hanford Environmental Information System (HEIS) numbers: B23WMI,
B23WM2, B23WM3, B23WM4, B23V  [5, B23WM6, B23WP4, B23WP5, B23WP6, B23WP7,
B23WP8 and B23WL9 (equipment blank). All of the 216-N-1 sampling and analysis data were found to
be useable for decision-making purposes as provided in the following summary:

HEIS Identification Numbers: B23WM1, B23WM2, B23WM3, B23WM4, B23WMS5, B23WM6,
B23WP4, B23WP5, B23WP6, B23WP7, B23WP§ and B23WL9 (equipment blank)

Blanks: Trip, field, and equipment blanks with complete analyses were acceptable.
Field Duplicates: All duplicates were acceptable.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) and Laberatory Control Standard/Laboratory
Control Standards Duplicate (LCS/LCSD): MS/MSD and LCS/LCSD were run to an acceptable
percentage recovery test as a result for calculation or relative percent difference (RPD) for QC purposes
based on laboratory QA/QC procedures.

Radiochemistry, ICP Metals, PCB, and Chromium (VI) Analyses: Analytic reports submitted for
validation and verified for completeness based on the percentage of data determined to be valid (i.e., not
rejected). The completion percentage was 100%. The data has been determined to be useable for decision-
making purposes.

Field Screening: Relative to anal  :al data in sample media, physical data and/or field screening rest
are of lesser importance in making inferences of risk. Because of the secondary importance of such data,
no validation for physical property data and/or field screening results was performed. However, field
quality assurance/quality control (QA/QC) was reviewed to ensure that the data are useable. Field
instrumentation, calibration, and QA checks were performed in accordance with the following:

e Calibration of radiological field instruments on the Hanford Site is performed under contract by
Pacific Northwest National Laboratory, as specified in their program documentation.

e Daily calibration checks are performed and documented for each instrument used to characterize
areas that are under investigation. These checks are made on standard materials that are sufficiently
like the matrix under consideration that direct comparison of data can be made.

The review and approval of completed field radiation surveys by the radiological controls organization
represents the data validation and usability review for handheld field radiological measurements.

The DQA review for these waste sites found the analytical results to be accurate within the standard
errors associated with the methods, including sampling and sample handling. The data are of the correct
type, quality, and quantity to support the intended use. Detection limits, precision, accuracy, and sampling
data group completeness were assessed to determine if any analyti ~ results should be rejec  as a result

14
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of quality assurance and quality control deficiencies. All analytical data were found acceptable for
decision-m ing purposes. All of the sampling analytical data are stored in the HEIS and are summarized
in Appendix G. All qualifiers have also been added accordingly into the data for Appendix G.

8.0 SUMMARY SUPPORTING INTERIM CLOSED OUT RECLASSIFICATION

In January 2010, discrete soil samples were collected from the 216-N-1 waste site using a statistically
based sampling approach with addition samples collected from ications judgmentally selected from
process and sampling knowledge. The analytical results were compared to the Deep and Shallow Zone
Look-Up V ues to determine whether further remediation was required. The analytical results from the
soil samples are below the applicable Look-Up Values.

The analytical results from the soil samples meet the RAGs for direct exposure, groundwater  otection,
and river protection. In accordance with this evaluation, the sampling results support reclassitication of
the 216-N-1 waste site to ‘interim closed out’ status, as recorded on the Waste Site Reclassification rm
(2010-33). Per .. A-MP-14, ‘interim closed out’ status indicates that a waste site meets cleanup standar
specified in an Interim Action Record of Decision or Action Memorandum and related work plan(s), but
for which a inal Record of Decision has not been issued. Final remedial action evaluations and decisions
for this waste site will be made under the final remedial action process for the Outer Area.

Finalization of this report constitutes ¢ urrence by the signing parties that the RAOs have been
attained, thus backfill and/or contouring may take place, as described in Sections 3.1.2 and 3.1.5 of the
RD/RAWP. Backfilling prior to finalization of this report ' be necessary where worker s ty or other
issues wart  t that action. Once the waste site has be  backfilled and/or contoured, native plant species
will be seeded in the area, as applicable, as an interim step toward final revegetation, in accordance with
Section 3.5.5 of the RD/RAWP.
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Appendix A
Compa son of Maximum Sample Analyses to

100 Area Radionuclide Soil Concentrations Corresponding
to an Equivalent Dose of 15 mrem/yr
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Appendix B

Comparison of Maximum Sample Analyses to Nonradionuc le Dii :t
Exposure Cleanup Levels
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Appendix D

Comparison of Maximum Sample Analyses to Soil Activities C: u..ted by
RESRAD to be Protective of 100 Area Groundwater
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Appendix F

Pre-Remediation Waste Characterization and Concepti | lodel
Verification Sampling Data Summary
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Appendix G

Post-Remediation Waste Characterization and Conceptual Model Sampling
Data Summary
















