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1 F ose

This environmental calculation file (ECF) documents the methodology used to determine if current site
conditions for the 100-BC Area based on post-remediation soil  1ple results exceed scaled soil
screening levels for the protection of groundv  :r and the protection of surface water. The 100-BC Area
is associated with two source operable units (OUs): the 100-BC-1 OU and 100-BC-2 OU. These OUs are
referred to collectively herein as the 100-BC Source OU. The exposure point concentrations (EPCs) for
each waste site decision unit in the 100-BC Source OU are compared to scaled soil screening levels to
identify contaminants of potential concern (COPCs) for the protection of the groundwater pathway and
for the protection of the surface water pathway. This procedure is consistent with the guidance described
in EPA 540/R-96/018, Soil Screening Guidance: User’s Guide. The identified COPCs will be used to
support the remedial investigation/feasibility study (RI/FS) process being conducted for the 100 Areas
and 300 Area under the Comprehensive Environmental Response, Compensation, and Liability Act of
1980 (CERCLA).

This ECF supports DOE/™" 2010-96, Remedial Investigation/Feasibility & v for the 100-BC-1, 100-
BC-2, and 100-BC-5 Operable Units, under __XCLA. A summary based upon the comparison of EPCs
to soil screening levels described in this ECF will be preser in :RI/FS  ort.

2 Background

Based on agreements with the Senior Executive Council (DOE/RL-2011-50, Regulatory Basis and
Implementation of a Graded Approach to Evaluation of Groundwater Protection), modeling with the
STOMP simulator (PNNL-15782, STOMP Subsurface Transport Over Multiple Phases, Version 4:
User's Guide) was performed to provide a basis for estimating soil screening levels for groundwater
protection and surface water protection. Unit-length soil screening levels for the protection of
groundwater and the protection of surface water were estimated using the STOMP 1D 70:30/100:0
Contaminant Source Model, which is a one-dimensional model that assumes either 70 percent
contamination of the vadose zone (upper 70 percent contaminated, lower 30 percent uncontaminated
[70:30]) or 100 percent contamination of the vadose zone (zero percent uncontaminated [100:0]) beneath
a backfilled waste site. Source distributions are assigned based on analyte distribution coefficients (K4). A
70:30 source distribution is assumed for analytes with a K4> 2 mL/g and a 100:0 source distribution is
assumed for analytes with a Kqg <2 mL/g. As implemented for determination of soil screening levels, the
STOMP 1D 70:30/100:0 Contaminant Source Model includes recharge from irrigation and assumes that
all contamination moves downward with no dispersion, volatilization, or credit for mixing with river
water.

Comparisons are first conducted between the analyte-specific SSL that is scaled to the waste site
dimension in the direction of groundwater flow and EPC values for each waste site decision unit.
Comparisons are then conducted between the EPCs and Hanford Site soil | kground concentrations.
Analytes with EPCs that exceed the selected SSL (the higher of the scaled SSL, 90% percentile
background concentration, and the required detection limit) are considered COPCs and are carried
forward to the RI/FS report.

3  ethodology

This section describes the methodology used to compare EPCs for each waste site decision unit to soil
screening levels for grot  water protection and surface water protection.

Battelle Memorial Institute (Battelle) retains copyright on all versions, revisions, and operational modes of the
Subsurface Transport Over Multiple Phases (STOMP®) software simulator, as permitted by the U.S. Department

of Energy. STOMP® is used here under a limited government use license.
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4.4 Hanfor Site Background

EPA 540-R-01-003, Guidance for Comparing Background and Chemical Concentrations in Soil for
CERCLA Sites, provides national policy considerations for application of background data in risk
assessment and remedy selection. This policy recommends an approach that addresses site-specific
background issues in the risk characterization. EPA 540-R-01-003 indicates the fc wing:

“COPCs that have both release-related and background-related sources should be
included in the risk assessment. When concentrations of naturally occurring elements at a
site exceed risk-based screening levels, that information should be discussed qualitatively
in the risk characterization.”

EPA 540-R-01-003 defines background constituents as the following: (1) anthropogenic - natural and
human-m:  substances present in the environment as a result of human activities (not specifically related
to the CERCLA release in question), and (2) naturally occurring - substances present in the environment
in forms that have not been influenced by human activity.

Lognormal 90% percentile background values for the Hanford Site (representative of both naturally
occurring | ¢ c substances) have been developed for inorganic cl cals and identified in
DOE/RL-92-24, Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes,
Summary Table 2. Radionuclide backgrour values are identified in DOE/RL-96-12, Hanford Site
Background: Part 2, Soil Background for Radionuclides, Table 5-1. ECF-HANFORD-11-0038, Soil
Background Data for Interim Use at the Hanford Site reports lognormal 90" percentile background values
for most of the metals that are absent from DOE/RL-92-24. The analyte-specific background
concentrations are presented in Table 4-6.

5 Required Detection Limits

1e required detection limit (RDL) is the lowest concentration that can be reliably me ired within
specific limits of accuracy and precision under routine laboratory operating conditions. The RDL is
specified by the laboratory and is typically 5 — 10 times greater than the method detection limit. In some
cases, the RDL is equal to the concentration of the lowest calibration standard. The EQLs presented in
this environmental calculation file were obtained from DOE/RL-96-17, Remedial Design
Report/Remedial Action Work Plan for the 100 Area. The analyte-specific RDL values are presented in
Tables 4-2 and 4-3.

5 Software Ap| cations

Microsoft Excel® was used to tabulate the data in electronic spread zets. These spreadsheets are provided
as tables that accompany this environmental calculation.

6 Calculation

Contaminants of potential concern for groundwater protection and surface water protection at the 100-BC
Source OU are identified by comparing EPCs to soil screening levels scaled to the waste site dimension in
the direction of groundwater flow, background concentrations, and lastly the selected SSL for
groundwater protection or the selected SSL for surface water protection, as described in Section 3. The

® Microsoft Excel is a registe  trademark of the Microsoft Corporation in the United States and in other countries.
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Table 4-4. Waste Site Dimensions Para  to General Groundwater Flow for the
1NN_AF Canrra Nnarahla | Inite

1607-B2:2_Overburder Enricad I 129.6
1607-B2:2_Shallow 240.1
1AN7_R7 Challgy 12.3
IThi1/7-KRX \namv — — 142

1bU/-BY_Shallow —

600-23" “hallow 147.8

60"-33_Shallow_Focused 2.1
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h. Adrinking water standard is not available.

- = Not applicable or no value
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