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1 Purpose

The purpose of this environmental calculation brief (ECF) is to describe the methodology, input data and
calculations used to delineate contaminant plumes and the corresponding concentration distributions for
the contaminants of interest (COI) in each Groundwater Interest Area (GIA) of the Hanford Site in
support of the Hanford Site Groundwater Monitoring for 2015 (DOE/RL-2016-09, Rev. 0) report.

The overarching objective of the plume delineations described in this ECF is to construct piecewise-
continuous (gridded) maps of the estimated extents of contamination that balance objectivity with
qualitative input from project scientists and can be used to calculate simple summary statistics, such as
plume area.

Appendix A includes the data used for the development of input files. Appendix B includes Kriging
Interpolation Input Files and Appendix C presents the resultant plume maps.

1-1



ECF-HANFORD-16-0061, REV. 0

This page intentionally left blank.



ECF-HANFORD-16-0061, REV. 0

2 Background

A systematic approach to develop contaminant plume maps using an integrated numerical interpolation
methodology was first applied for the report Hanford Site Groundwater Monitoring for 2011 (DOE/RL-
2011-118, Rev. 0). The methodology was applied again for the reports Hanford Site Groundwater
Monitoring for 2012 (DOE/RL-2013-22, Rev. 0); Hanford Site Groundwater Monitoring for 201 3,
(DOE/RL-2014-32, Rev. 0); Hanford Site Groundwater Monitoring for 2014 (DOE/RL-2015-07, Rev. 0);
and for Hanford Site Groundwater Monitoring for 2015 (DOE/RL-2016-09, Rev. 0), with additional
capabilities and revisions to the interpolation algorithm.

The approach implemented an integrated procedure of compiling and aggregating datasets in a
comprehensive database; developing input files; and executing batch processes using the open-source
statistical computing/programming language R (R Development Core Team, 2012). Details on the
development and implementation of this procedure are provided in the following Sections.
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3 Methodology

Maps of the extent of contamination, referred to as contaminant plume maps, are developed by
interpolating point sample data obtained from wells, and aquifer tubes to a grid using Ordinary Kriging
(OK) in two dimensions (2-D). Sample data obtained within the monitoring period are in some instances
supplemented with data obtained prior to the monitoring period.

Since concentration data often do not follow a normal distribution, being more often skewed or tailed, the
sample data values are typically subject to a parametric or non-parametric transformation before
employing the OK interpolation technique to produce a piecewise-continuous estimate of the extent of
contamination. Three data transformations used in the plume mapping process are detailed below. Upon
completion of the interpolation of the transformed dataset, back-transformation of the results provides
contaminant distributions corresponding to the units and actual range of values for each COl in each GIA.

The plume mapping procedure involves the following steps (Figure 3-1):
1. Data acquisition, overview, compilation and reduction.

2. Data selection per GIA/COI. Mapping value for each measurement location is determined
systematically using a standard set of data selection rules.

3. Development of interpolation datasets by applying data selection rules. Data transformation,
depending on the data values and their distribution for each COIl in each GIA.

Application of OK to interpolate the transformed data set.
Back-transformation of the OK interpolation results.

Visualization of interpolation results; i.e., generation of contaminant plume maps.

A

Calculations of plume areas corresponding to defined concentration intervals for each COl in
each GIA.

These steps of the plume mapping procedure are detailed below.

3.1 Data Acquisition and Overview

The Hanford Environmental Information System (HEIS) was queried using a Microsoft Access Open
Data-Base Connectivity (ODBC) module for all groundwater constituent concentration measurements
collected between October 7, 1951 and December 31, 2015. This dataset includes concentrations of
chemical constituents and physical parameters in groundwater, measured across the Hanford site, in wells
and aquifer tubes.

Additional concentration data were provided to S.S. Papadopulos and Associates, Inc (SSP&A) in the
form of Access® database and Excel® worksheets.! These data are not included in the original HEIS
query because (a) they were not posted in Hanford Environmental Information System (HEIS) by the time
of the query; (b) they are external to HEIS; and/or (c¢) sampling was performed after December 31, 2015
but it was determined that these data should be used in plume mapping as representative of end-of-year,
low river-stage conditions.

The available data were reviewed to determine those measurements representative of contaminant
distribution in the aquifer during Calendar Year (CY) 2015. The dataset was complemented by additional

1 Access and Excel are registered trademarks of Microsoft Corporation in the United States and in other countries.
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data including measured values outside the CY 2015 and/or values determined by the project scientists
based on inferred plume extents. The various data types are discussed below.

3.1.1 Data Types

Mapping for the Hanford Site Groundwater Monitoring for 2015 is based primarily on data collected at
each measurement location during CY2015. Where data were unavailable during CY 2015, the dataset is
expanded to include all data collected during the three-year period between January 1, 2013 through
December 31, 2015 and extending, in some cases, to data available during early CY 2016, as will be
explained in detail in following Sections. General and special data selection rules developed per COl and
GIA are based on data available during this expanded timeframe and are described in detail in Section 3.2

In cases where such recent direct measurements were unavailable, additional data points were included to
represent known conditions at the site. These points are discussed in detail in the GlA-specific
subsections of Section 6 and are categorized by type as discussed below.

Type I: Point values which are based on COI concentration measurements but were not determined based
on the general or special data selection rules described in detail in Section 3.2. For example, effluent
concentrations from the corresponding treatment plant may be used to reflect conditions near an injection
well; or a historical measurement outside the 2013-2015 timeframe may be used where more recent data
are not available.

Type 2: Points determined by geologic constraints. For example, a COl concentration value of zero (0.0)
may be included in areas where basalt outcrop is thought to provide a barrier to COl migration.

Type 3: Points determined based on knowledge of plume sources, previous remediation activities,
historical plume configuration, etc., including migrated and interpolated data. Calculations for three
interpolated and two migrated data were performed for the CY 2015 plume mapping. One Type 3 point
was used considering migrated values calculated in previous years.

Migrated Data

In some cases the value of a Type 3 point is determined using migration calculations. A brief description
is provided below, and calculations are presented in detail in the applicable GlA-specific subsections of
Section 6.

The purpose of the Migrated Data points is to ensure that historical high-valued samples are not excluded
from the data set used for plume mapping, but are incorporated in an approximate manner using first-
order estimates of the likely transport of the corresponding contaminant from the sampled location. The
following analytical steps were used to migrate the historic groundwater conditions through to the present
day:

1. The location and sample data for the historical groundwater sample value was identified from the
available sample records.

2. The typical groundwater flow direction and rate (i.e., hydraulic gradient) was estimated from
historical water level data.

3. The approximate movement of the contamination from the historical high-valued location, from
the time of sampling to CY2015, was calculated assuming advection and retardation (sorption) as
the dominant transport processes, using parameter values provided in Section 6.2.4.1, where such
calculations are documented. The resultant location downgradient of the measured location is
identified as the “migrated location”.
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4. The approximate concentration at the migrated location during CY2015 was adjusted to account
for radioactive decay using the radioactive decay half-life tabulated below. This concentration is
referred to as the “migrated concentration”.

The complete set of parameters and data used in the migration calculations are provided in the
corresponding GlA-specific subsection.

3.1.2 Data Compilation and Reduction

Spatial coordinates, location type, GIA assignments, and construction information for all chemical
concentration measurement locations were queried from HEIS database. GIA assignments were further
refined using a set of polygons to define the appropriate interpolation dataset for each GIA. This
information, together with the chemical concentration data and additional information described above,
were reduced and compiled into separate files comprising a comprehensive database of all information
required for the plume mapping procedure described at the beginning of this Section. The database is
managed using the open-source statistical computing/programming language R. Details of data
compilation and reduction are provided in Section 6.

3.2 Data Selection Rules

Data selection rules consist of the following criteria to determine the appropriate interpolation dataset for
each COl and GIA:

a. Monitoring locations were removed from the master chemical concentration table if the screened
interval is outside the aquifer zone of interest.

b. Rejected samples (measurements flagged with qualifiers “R”) were removed from the dataset.
Samples submitted for review [Request for Data Review (RDR)] or identified as erroneous were
excluded from the dataset per input from the project scientist.

c. For measurements flagged with the “U” qualifier or any combination including the “U” qualifier,
the reported value represents (or is replaced by) the associated Minimum Detectable Activity
(MDA), for radionuclides, or the Standard Reporting Limit (SRL), for all other COls. If the SRL
field is blank, the Standard Value Reported (STD_VALUE_RPD) is used.

d. Selected measurements were excluded from the dataset as not representative of the 2015
contaminant distribution pattern in the aquifer.

For each measurement location, a single representative concentration is determined depending on:

Available data (CY 2015 only, 2013-2015, earlier data);

Type of monitoring location (monitoring well, extraction/injection well, aquifer tube);
COVGIA combination (annual average, high/low river stage)

COl type (e.g., total chromium versus hexavalent chromium)

Sampling result (filtered versus unfiltered)

Collection purpose (e.g., routine sample vs characterization sample)

o

Two sets of data selection rules were implemented for each COl/GIA combination: general and special
data selection rules. Interpolation datasets for most COl/GIA combinations were developed based on the
general data selection rules. Special data selection rules were implemented in selected COI/GIA
combinations where additional considerations were required for contaminant plume depiction; for
example, in cases where high/low river-stage plume depictions are required or a subset of the entire
dataset is considered. Special data selection rules were implemented to pre-process the available data
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before the general data selection procedure was implemented. The general and special data selection rules
are described in detail below and are depicted in the schematic flowchart in Figure 3-1.

3.21 General Data Selection Rules

Under the general data selection rules datasets are generated for each GIA/COI using a multi-step
process:

1. Ifthe selected COI is chromium, then all unfiltered total chromium measurements are removed
from the chemical concentrations dataset. All hexavalent chromium measurements, and all
filtered total chromium measurements are retained, and the data selection process proceeds to step
2 using the combined dataset. For all other COls this step is skipped and the process immediately
advances to Step 2.

2. Measurement locations for the selected GIA are determined from the GILA assignments.

3. A subset of the master chemical concentration table is generated, which contains concentration
measurements for the selected COI taken at the locations determined in Step 2. The selection
process advances to Step 4 using this subset.

4. The concentration data are further reduced: for each measurement location, all COI
concentrations measured during the most recent year available for the period 2013-2015 are
selected. That is, for each measurement location:

a. If any COI concentration measurements were taken in 2015, then 2015 data are retained.

b. Ifno COI concentration measurements were taken in 2015, then 2014 data are retained.

¢. Ifno COI concentration measurements were taken in 2015/2014, then 2013 data are
retained.

At the end of this step, the concentration dataset consists of concentrations of the specified COl,
measured only at locations specified for the selected GIA, and measured only during the most
recent year that data are available.

5. For each measurement location, either the maximum value or the average (mean) value of the
concentration data is determined, according to the rule for that measurement and location type
specified in for the particular COI/GIA combination. Aggregation methods are specified as
described below:

a. For routine samples (except aquifer tubes): the value is determined based on all COl
measurements taken during the year. If routine samples are available, then
characterization measurements are excluded from the calculation.

b. If no routine samples are available, characterization samples are selected. The value is
calculated based on the maximum of all measurements taken during the year.

c. For aquifer tubes: the value is determined based on all measurements taken during the
year. Subsequently:

e Ifthe aquifer tube is part of a group of aquifers in close proximity to each other, then
only the aquifer tube with the highest concentration in each group is used in the
interpolation input dataset. The other aquifer tubes in the group are excluded.

e Ifthe aquifer tube is not part of a group, then measurements from all aquifer tubes are
used for the interpolation input dataset.

Data selected for each measurement location using steps 1-5 comprise the core interpolation
dataset for the selected COI/GIA. The selection process proceeds to step 6 using the core dataset.

3-4
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6. Measurements marked for exclusion for the selected COI/GIA combination are removed from the
core dataset.

7. Type 3 data, as defined earlier, for the selected COI/GIA combination are added to the core
dataset.

Data selected in steps 1-7 above comprise the final interpolation dataset for each GIA/COI combination
under the general data selection rules. The general data selection rules are depicted in the schematic
flowchart in Figure 3-1.

3.2.2 Special Data Selection Rules

For selected COl/GIA combinations, additional data selection/aggregation rules are used to pre-process

the core dataset, before the general data selection rules were applied. A brief description of each special
case is provided below, and each case is described in detail in the GLA-specific subsections of Section 6.
The general data selection rules are depicted in the schematic flowchart in Figure 3-1.

Special data selection rules are applied in the following cases:

e Nitrate in 200-ZP-1: Nitrate in 200 Area occurs as a large, contiguous plume extending across
multiple GlAs. In order to better represent nitrate distribution in both 200-ZP-1 and 200-BP-5
GlAs, the 200-BP-5 measurements are added to the 200-ZP-1 dataset.

e Nitrate and Chromium in 100-HR-3: Only measurements taken during CY 2015 are used to
generate the interpolation input datasets. Measurements taken in CY 2015 provide adequate
spatial coverage across the GIA and are considered sufficient to generate plume depictions for
these COls in 100-HR-3 that are representative of CY 2015 conditions. In addition, data from
previous years may not be representative of current conditions due to the continuous operation of
the expansive DX/HX pump-and-treat (P&T) system in the 100-HR-3 throughout 2015.

e  Chromium in 100-HR-3 and 100-KR-4: Two chromium plume maps were generated, one
representing conditions during the high river stage period (4/15/2015-7/31/2015) and another
representing conditions during the low river stage period (9/1/2015-12/31/2015).

e  Uranium in 300-FF-5: Two plume maps were generated, one representing conditions during the
high river stage period (5/1/2015-7/31/2015) and another representing conditions during the low
river stage period (11/1/2015-12/31/2015). No data from other periods or previous years were
used.

e All COls in 100-BC-5: Maps were made representing conditions only during the low river stage
period, which spans the period 9/1/2015 through 12/31/2015 for this operable unit (OU).

e  Uranium in 300 Area: for samples flagged as “U”, SRL values were replaced with the value in the
MDA field, if the entry in the “METHOD_CATEGORY” field was “RAD”.

3.3 Development of the Interpolation Input Datasets

The set of input files described in Section 3.1.2 were imported into an R workspace, and saved as data
tables in an .R data file. All subsequent data processing was done automatically in the R workspace, using
the systematic selection/aggregation procedure described below. The schematic flowchart in Figure 3-1
depicts the entire data selection process and input dataset development.

First, concentration data from the original query of the HEIS database were combined with the additional
data described earlier to develop a master table including all COI concentration measurements taken at
any measurement location for the three-year period between January 1, 2013 and December 31, 2015 and
extending to January 4, 2016 for selected COl/GIA combinations. Samples with the “R” qualifier in any
HEIS qualifier field were removed from the concentrations table before further processing. Additional
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samples were also removed that were considered to be unrepresentative of the site groundwater
conditions. These removed samples are described in detail in corresponding GIA specific subsections of
Section 6. After the appropriate samples were removed, the X-Y coordinates, measurement location type,
and GIA assignments were appended to the concentration data by joining the concentration data table to a
measurement locations and type table using an SQL query within the R workspace.

An R script was then used to automatically generate one or more interpolation input data sets for each
combination of GIA and COIl. The mapping value at each location was determined based on the general
and special data selection rules described earlier.
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3.4 Data Transformations

Geostatistical interpolation (kriging) is described as a best linear unbiased estimator (BLUE) for spatially
dependent variables: best in the sense that it is a minimum variance estimator; linear in the sense that the
estimator is a linear combination of independent variables; and unbiased in the sense that the average
error of the estimator is zero. However, for tailed or skewed data distributions and/or for non-stationary
data (data for which the mean value is dependent on the location) — such as contaminant concentrations in
groundwater — the contaminant distribution, the irregularity of the monitoring network and the
skewedness of the dataset can result in extrapolation and unrealistic plume depictions when using OK
interpolation of the raw sample data. To mitigate this against common difficulty, the interpolation of
parametric or non-parametric transformations of the raw sample data is commonplace (Journel and
Deutsch, 1997; Reed et. al, 2004). The most common of these methods are:

e Logarithmic transformation
e Rank transformation
e Indicator transformation

Data transformations were used for developing the COI distributions described in this ECF. The
appropriate transformation for each COI/GIA interpolation was selected collaboratively between CHPRC
and SSP&A such that the resulting interpolated plume reflected the origin, shape, and/or extent as defined
on the basis of previous investigations. A description of each transformation is provided below:

e Log-Transform Kriging (LK): A common form of kriging for environmental sampling data. The raw
sample data are log-transformed, OK is undertaken on the log-transformed values, and the resulting
interpolated grid is back-transformed to the original concentration units (Deutsch and Journel [1992],
Journel and Deutsch [1997], and Reed et. al [2004]).

e Quantile Kriging (QK): A uniform-score rank transform is applied to the raw sample data, wherein
the data are ranked in ascending order to define a cumulative distribution between zero and one. The
values that are ascribed to each sampled location from the cumulative distribution are then
interpolated to the grid using the OK technique, and subsequently back-transformed to the original
concentration units (Deutsch and Journel [1992], Journel and Deutsch [1997], and Reed et. al [2004]).
Journel and Deutsch (1997) first proposed rank-order geostatistics. Transforming the actual measured
data values into standardized ranks - that is, sorting and ranking the data and then kriging the ranks -
mitigates the requirement that the transformed data exhibit a Gaussian distribution. There are no
specific requirements regarding the distribution of the transformed data: the standardized ranks
actually follow a uniform distribution. QK is denoted as RNK in the list of interpolation inputs for
each GIA/COI combination presented in Section 6.

e  Multiple Indicator Kriging (MIK): The multiple indicator kriging (MIK) approach used here can also
be described as prescribed rank or prescribed category kriging for reasons described below (Hohn
[1988], Cressie [1993]). The sample data are evaluated and assigned indicators that correspond with
concentration levels of interest, such as cleanup standards. For example, concentrations of interest
when depicting chromium contamination include 10 pg/L, 20 pg/L, 48 png/L and 100 pg/L. In this
case, sample concentrations within each interval are transformed using a cumulative distribution
function (CDF) to assign to each sample concentration a probability the given concentration will be
exceeded. The sample data are transformed into cumulative probabilities using the CDF and
interpolating using kriging, after which, the CDF is used to back-transform the result into
concentration units.

Reed et al. (2004) provide a comparison of various interpolation methods, illustrating the advantages of
geostatistical methods, as well as the relative benefit of transform kriging, and especially quantile kriging,
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over ordinary kriging, for less biased interpolation of non-stationary data characterized by preferential
sampling and high skewness, such as concentration data.

The output of a single sample data interpolation exercise is a smoothly-varying, piecewise-continuous,
grid of estimated concentration values that can be depicted using contours and/or color-flooding using
appropriate concentration intervals. Review of the mapped contamination plumes by experienced GIA
scientists ensures that the resulting contaminant depictions comport with the conceptual model of
historical plume migration and do not violate conditions or constraints imposed by the site operations or
natural conditions. In some cases observations and comments based on initial kriging estimates were used
to alter inputs for subsequent kriging estimates. The final product provides an estimate of the
concentration for each COI that utilizes a robust estimation technique and the input from CHPRC
groundwater interest area project scientists.

3.5 Numerical Interpolation

Log-transform kriging (LK), quantile kriging (QK) and the variant of multiple-indicator kriging (MIK)
used here are accomplished using the program QUANTILE (SSP&A, 2014) that is based upon the United
States Geological Survey (USGS) kriging routines of Skrivan and Karlinger (1980). QUANTILE is
programmed in Fortran 90/95 using a modular program structure. It has been developed to be independent
of any specific computer platform, requiring simple ASCII input files and producing ASCII output files.
QUANTILE incorporates routines to conduct the logarithmic, quantile and categorical indicator data
transforms, undertake OK of the transformed values, and complete the necessary back-transformations.
QUANTILE undertakes spatial interpolation in two dimensions (2-D).

A detailed description of the input file structure and data required by QUANTILE is provided in the
program documentation (SSP&A, 2014).

3.51 Variogram Parameters

Qualitatively, the variogram (or, semi-variogram) is a descriptor of how the relationship between two
values sampled from a random field changes with increasing separation distance of their sampled
locations. Quantitatively, if the random field exhibits a constant mean, then the spatial relationship is
described in terms of the variance of the difference between the sampled values at the two locations.
Chiles and Delfiner (1999), among others, provide detailed descriptions and examples of the types,
construction and application of variograms.

The interpolation program used to create the plume maps in this ECF uses the variogram subroutines
provided as part of the GSLIB geostatistical library (Deutsch and Journel, 1992). As a result, definition of
the variogram structures used by the program follows the protocols detailed in the GSLIB user’s guide.

Variograms are generally presented as one-dimensional (1D) curves that depict the theoretical (semi-)
variance versus separation distance (h). Although nested variogram structures can be defined using the
GSLIB protocols and subroutines, for purposes of the interpolation described in this ECF, only single-
structure variograms were used. A single-structure variogram used for purposes of two-dimensional (2D)
(i.e., single-layer) interpolation can be defined in terms of the following parameters (Figure 3-2):

e  Sill — the value of the (semi-)variance at which the variogram levels off (i.e., in a single-structure
variogram, this is equivalent to the total [semi-]variance).

e Range — the distance at which the semi-variogram reaches the sill value.

e Nugget — small-scale variability that occurs within separate distances smaller than the typical sample
spacing. The nugget typically incorporates measurement and/or sample support error(s).
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The most common variogram structures — and those which are implemented within the GSLIB routines —
are the (a) spherical (use actual range); (b) exponential (use practical range); (c) Gaussian (use practical
range); (d) power law; and (e) hole effect variogram structures.
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0 2000 4000 6000 8000 10000
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Figure 3-2. Schematic of a Modeled Semi-Variogram, after Bohling, 2005

In the case that the relationship between the (semi-)variance and separation distance is the same in all
directions, the variogram is isotropic. Often, however, the relationship is not isotropic. For example, when
mapping groundwater contamination it is often the case that sampled values are more similar in the
direction of groundwater flow (and, presumably, contaminant transport) than in the direction orthogonal
to groundwater flow. In such cases, an anisotropic variogram can be defined by specifying a principal
direction (angle; defined clock-wise from north) and a range in that direction; and specifying a range in
the secondary direction which is in most cases orthogonal to the principal direction. The ratio of the
ranges in the principal (maximum) and secondary (minimum) directions is referred to as the (horizontal)
anisotropy.

For the purposes of developing plume depictions for CY2015, no experimental variograms were
developed during that process. Instead, variogram models were developed in collaboration with the
groundwater interest area project scientists to ensure that plume depictions comport with the conceptual
model of historical plume migration.
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4 Assumptions and Inputs

4.1 Assumptions and Limitations

Assumptions and limitations of the sample and supporting data that are used to form the inputs to the
contaminant plume mapping are summarized below:

e The data set used as input to the mapping procedure is representative of the extent of contamination in
the aquifer for the corresponding COI and GIA. Other points were incorporated in the form of either
(a) previous sampling results or (b) values that are considered as representative given the scale of the
contaminant plume(s) and the rate(s) of migration of contamination over time.

Assumptions and limitations of the contaminant plume interpolation approaches that are used to prepare
the plume maps are summarized below:

e  With regard to the depicted lateral extents of contamination, the distribution of contaminants in
groundwater is reasonably well represented by the qualified data used as inputs.

e In the absence of replicates (i.e., multiple values at one location) or small-scale variance - such as
measurement errors - represented using a nugget, ordinary kriging honors the sample data values at
the sampled locations. However:

—  When interpolating to a grid for mapping purposes, this is not guaranteed.

— Because the interpolation data set can include data over a period of up to three years the resulting
map does not necessarily represent an actual “instantaneous” condition within the aquifer, but
rather provides a representative composite depiction.

e Studies by other investigators (e.g., Reed et al. 2004) suggest that use of ordinary kriging together
with data transformations - such as quantile kriging - produces robust interpolation results, which
mitigate bias due to highly skewed data and/or variations in the spacing of measured data (i.¢., data
support). However, each of the logarithmic, uniform-score and indicator transforms generally lead to
median-unbiased estimators that may, depending on the true distribution of the data, under-estimate
the contaminant mass.

e Interpolation for different COls within the same OU may be conducted using different variogram
parameters. As mentioned earlier, no experimental variograms were developed during that process.
Instead, variogram models were developed in collaboration with the project scientists to ensure that
plume depictions comport with the conceptual model of historical plume migration. The interpolation
procedure guarantees that development of plume depictions is traceable and repeatable, provided that
input data and parameters remain unchanged.

4.2 Inputs

On February 16, 2016, the Hanford Environmental Information System (HEIS) was queried using a
ODBC module for all groundwater constituent concentration measurements collected between October 7,
1951 and December 31, 2015. This dataset included concentrations of chemical constituents and physical
parameters in groundwater, measured across the Hanford site, in monitoring wells, injection wells,
extraction wells, and aquifer tubes from October 7, 1951 to December 31, 2015 (3,779,686 records).
These data were provided to SSP&A on February 16, 2016 in a Microsoft Access database (C. Arola,
personal communication February 16, 2016).

Subsequently to the HEIS query, additional concentration data were provided to SSP&A via ftp on
February 16, 2016, in the form of Microsoft Excel worksheets and Microsoft Access database. These data
were not included in the original HEIS query because (a) they were not posted in HEIS by February 16,
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2016; (b) they are external to HEIS; and/or (c¢) sampling was performed after December 31, 2015 but it
was determined that these data should be used in plume mapping as representative of low river-stage
conditions. The additional data included: chromium, hexavalent chromium, iodine-129, nitrate, strontium-
90, technetium-99, total petroleum hydrocarbons - diesel range, trichloroethene, tritium, and uranium
concentrations measured in wells and aquifer tubes on January 4, 2016 in PO-1.

Spatial coordinates, location type, and construction information for all chemical concentration
measurement locations were queried from the HEIS database on February 9, 2016.
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5 Software Applications

Software use for this calculation was in accordance with PRC-PRO-IRM-309 Controlled Software
Management. The following programs are classified as Support Software.

5.1 QUANTILE

The QUANTILE program (User s Guide for Interpolation using QUANTILE, Version 1.2 [SSP&A,
2014]) was used to perform the spatial interpolation of sampled contaminant concentration data that is
detailed in this calculation. QUANTILE is a FORTRAN program based upon the United States
Geological Survey (USGS) kriging routines of Skrivan and Karlinger (1980). QUANTILE incorporates
routines to conduct the logarithmic, quantile and categorical data transforms, undertake OK of the
transformed values, and complete the necessary back-transformations. Quantile also supports Simple
Kriging (SK) of untransformed data values. QUANTILE is a program for spatial interpolation in two
dimensions programmed in Fortran 90/95 using a modular program structure. It has been developed to be
independent of any specific model platform, requiring simple ASCII input files and producing ASCl
output files.

QUANTILE is identified in CHPRC-00258, Rev. 3 as support software. It has been developed internally
and it is not commercially available.

52 R

The R programming environment, a language and environment for statistical computing and graphics,
(R: A Language and Environment for Statistical Computing, by R Core Team, R Foundation for
Statistical Computing, Vienna, Austria, 2012. ISBN 3-900051-07-0, http.//www.R-project.org.; R: A
Language for Data Analysis and Graphics, Journal of Computational and Graphical Statistics, 5,
299-314, lhaka & Gentleman, 1996] was used to perform a variety of data processing tasks including the
tabulation and formatting of data in preparation for analysis using the software program QUANTILE.

The Checker of this ECF tested the implementation of the scripts developed for the purposes of the
calculations described herein and confirmed that all inputs and outputs are consistent with those presented
in this document and associated electronic files

5.3 Statement of Valid Software Application

QUANTILE and R were used in a manner consistent with their intended use and are valid uses of these
software for the problems addressed in this calculation.
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6 Calculation

Calculations were performed following the procedures described in Section 3. Calculations included the
following steps:

e Data compilation and reduction
e Assignment of data selection parameters
e Execution of R-workspace scripts to:

— develop interpolation datasets in corresponding structured folders per COIL;
— run batch processes to (a) interpolate datasets for each COlI/GIA combination; and (b) aggregate
resulting COl distributions to sitewide mosaics (one per COI)

e Plume area calculations per COl

Details on the calculations under the first two steps and plume area calculations are provided below.

6.1 Development of Interpolation Datasets

6.1.1 Data Compilation and Reduction

Data were compiled and reduced as follows:
1. Chemical Concentrations in Groundwater:

a. A subset was extracted from the original HEIS query, containing only COI concentration
measurements between January 1, 2013 and December 31, 2015 (51,871 records). This
subset was saved as the database text file “tbl GW_Data.csv” (Table A-1). This table is
available in electronic format only and a hard copy is not included in this ECF, due to
size restrictions.

b. Additional concentration data after December 31, 2015, which were not part of the
original HEIS query, were formatted and compiled into the database text file
“tbl_ChemAppend.csv” (9 records, Table A-2).

c. COl concentrations excluded from the original HEIS query per input from the project
scientist (588 records, Table A-3).

Two additional fields were added to both tables, titled “sspaQUAL” and “sspaQUAL_NOTE”, to indicate
samples removed from the concentration dataset prior to processing, that were not considered
representative of 2015 plume conditions based on input from the GIA Project Scientist and record the
reason for removal. These samples are discussed in detail in the GlA-specific subsection(s) later in this
Section.

2. Measurement Locations and Type: the tabulated spatial coordinates, location type, and construction
information for the measurement locations were saved as the database text file
“tbl_Welllnfo_ForMaps.csv” (Table A-4). Two additional fields were added to this table: the aquifer
tube group and the list of GlAs for which each measurement location should be considered in the
interpolation. These fields are described below:

d. AQT_GROUPID: Aquifer tube groups were assigned using a Geographic Information
Systems (GIS) analysis. The aquifer tube locations were plotted on a map, and groups
were assigned based on the location and relative proximity of the tubes. If a location was
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not an aquifer tube, or if an aquifer tube was not determined to be part of a group, then
this field was left blank.

e. sspaMAPOU: A GIS analysis was performed in CY 2016 for the purposes of plume
mapping for CY 2015, to determine the set of locations to be used for interpolation input
dataset(s) for each GIA. The set of locations selected for a GIA included locations within
and, in many cases, outside the GIA boundary, ensuring continuity in the depiction of
plumes extending in multiple GlAs. This field lists one or more GlAs for each
measurement location used in any interpolation input dataset.

Table A-4 is available in electronic format only and a hard copy is not included in this ECF, due
to size restrictions.

List of Data or Locations to Exclude: selected measurement locations or individual data points were
excluded from the mapping datasets based on input from the GIA Project Scientist(s), reflecting
erroneous measurements or measurements not representative of site conditions. Excluded data points
are saved in the database table “tbl RemoveData.csv” (Table A-5). Excluded data points are
discussed in detail in the GIA specific subsections of this Section.

Other Data: supplemental measured data points and/or other data were included to reflect known
conditions at the site as discussed in Section 3.1.1. These points are included in the interpolation input
datasets based on input from the GIA Project Scientists, and are saved as the database table
“tbl_SoftData.csv” (Table A-6). These data points are discussed in detail in the GIA specific
subsections of Section 6.

Data Selection Parameters: data selection and aggregation parameters vary by GIA/CO], as discussed
in the presentation of the general and special data selection rules earlier in this ECF. These parameters
are listed by GIA and COl in the database table “IN_OUCOC _list.csv” (Table A-7). The Data
Selection Parameters file is introduced in Section 6.1.2 below and the specific parameters selected for
each GIA/COIl are described in detail in the GLA specific subsections of this Section.

6.1.2 Data Selection Parameters

For each combination of GIA and COl, a set of parameters are specified in the Data Selection Parameters
table (Table A-7). These parameters define how concentration data at each measurement location are
selected and processed. Discussion of the parameters for each GIA/COL is provided in the GIA- specific
subsections of this Section. Parameters include:

1.

DORS: lists all COls for which high and/or low river stage period maps are made. If no river-stage
specific maps are made, this field is left blank.

HIGHRIVSTAGE/LOWRIVSTAGE: date ranges which specify high and low river stage periods,
respectively. If no river stage specific maps are made, this field is left blank. If river stages are
specified, then aggregation is done using data measured only within the specified date ranges (if
available), rather than the whole calendar year. The generation of river-stage specific datasets is
described in Section 3.2.2, and in the relevant GlA-specific subsections of Section 6.

COMBCHROM: parameter applicable only to chromium datasets. If the entry in this field is “yes”,
then both hexavalent chromium and filtered total chromium measurement are used when calculating
average or maximum concentration. Unfiltered total chromium is excluded. If this field is “no” or
blank, hexavalent chromium and total chromium are treated as separate COls. This latter case is not
evaluated in this ECF, but the capability is implemented in the code to provide flexibility should such
evaluation be required.
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4. MAXAQ: parameter applicable to all COls with a value “yes/no”. If the entry in this field is “yes”
then average or maximum concentration values for each individual aquifer tube are calculated
according to the value in the “CTAQ” field (described below), but only the maximum calculated
value for each aquifer tube group is used for the interpolation input datasets. If the entry in this field
is “no” or blank, then all aquifer tubes are included in the interpolation input dataset.

5. CT: parameter specifying which aggregation method to use for routine measurements at most
locations. Methods used for aquifer tubes and characterization data are specified separately, in the
CTAQ and CTC fields, described below. Aggregation methods for routine measurements for the
datasets presented in this ECF are:

a. MEAN VALOR ND SRL: the average (mean) of all COI concentration values listed in
the “STD_VALUE_RPTD” field of the HEIS database, taken during the period of
interest and based on the data selection rules described earlier. Before proceeding with
averaging, if the sample is flagged “non-detect”, the value in the “STD_VALUE RPTD”
field is replaced with the value in the “STD_REPORTING_LIMIT” field, if it is not
blank; otherwise, the value in the “STD VALUE RPTD” field is used.

b. MAX VALOR ND_SRL: the maximum of all COI concentration values listed in the
“STD_VALUE_RPTD” field of the HEIS database taken during the period of interest
and based on the data selection rules described earlier. Before determining the maximum,
if the sample is flagged “non-detect”, the value in the “STD _VALUE RPTD” field is
replaced with the value in the “STD_ REPORTING_ LIMIT”, if it is not blank; otherwise
the value in the “STD_VALUE RPTD” field is used.

c. MEAN VALOR ND MDA: the average (mean) of all COl concentration values listed
in the “STD_VALUE RPTD” field of the HEIS database, taken during the period of
interest and based on the data selection rules described earlier. If the sample is flagged
“non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
the “STD MDA field before averaging.

d. MAX VALOR ND MDA: the maximum of all COI concentration values listed in the
“STD_VALUE_RPTD” field of the HEIS database taken during the period of interest
and based on the data selection rules described earlier. If the sample is flagged “non-
detect”, the value in the “STD_VALUE_RPTD” field is replaced with the value in the
“STD_MDA” before determining the maximum.

6. CTAQ: parameter specifying which aggregation method to use for aquifer tube measurements.
Available aggregation methods are the same as listed in the “CT” field as described above. If
MAXAQ is “yes”, then the aggregation method specified in CTAQ is applied to each aquifer tube,
but only the maximum of the resulting values for each group is included in the interpolation input
dataset.

7. CTC: parameter specifying which aggregation method to use for characterization data. Available
aggregation methods are the same as listed in the “CT” field as described above. Characterization
data are only used if no routine measurements are available.

6.2 Plume Mapping by Interest Area

6.21 100-BC-5
The list of COls and data selection parameters is provided in Table 6-1.
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Table 6-1. COls and Data Selection Parameters for 100-BC-5

HIGH LOW
ou col DORS | RIVER | RIVER CCI-?RN(I)BM "%X cT | ctAaq | cTC
STAGE | STAGE
Hexavalent | Hexavalent MIEAN MEAN MAX
T EE Cﬁrgmai]em' Cﬁram"’i‘em_ NA | 9112015 - VALOR | VALOR | VALOR
=403 Chromi‘l‘m’ Chrf(’)mi‘l‘m’ 12/31/2015 y y ND ND ND
SRL SRL SRL
MEAN | MEAN | MAX
. . 9/1/2015 - VALOR | VALOR | VALOR
100-BC-5 Nitrate Nitrate N/A 12/31/2015 y ND ND ND
SRL SRL SRL
MEAN | MEAN | MAX
Strontium- | Strontium- 9/1/2015 - VALOR | VALOR | VALOR
100-8C-5 90 ) NIA | 12/31/2015 y ND ND ND
MDA | MDA | MDA
MEAN | MEAN | MAX
y y 9/1/2015 - VALOR | VALOR | VALOR
100-BC-5 Tritium Tritium N/A 12/31/2015 y ND ND ND
MDA | MDA | MDA

Note: for additional acronym explanation see Section 6.1.2 Data Selection Parameters

cOoC = contaminant of concern
MDA = Minimum Detectable Activity
ou = Operable Unit

Kriging interpolation parameters, along with the name of the corresponding QUANTILE input file(s), are
provided in Table 6-2. The QUANTILE input datasets are provided in Appendix B.

Table 6-2. COls and Interpolation Parameters for 100-BC-5

Krigin Nl Maximum Angle
Col ging Range g File Name
Type (m) Range (m) | (degrees)
Chromium
MIK 700 900 35 100-BC-5_ChromComb_LO.dat
Low river stage
Nitrate
RNK 1200 1500 0 100-BC-5_Nitrate_LO.dat
Low river stage
Strontium-90
RNK 1200 1500 0 100-BC-5_Strontium-90_LO.dat
Low river stage
Tritium
MIK 1200 1600 15 100-BC-5_Tritium_LO.dat
Low river stage

Note: for additional acronym explanation see Section 6.1.2 Data Selection Parameters
COl = contaminant of interest
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Several wells were excluded from all 100-BC-5 interpolation input files because their screened intervals
were outside the aquifer zone of interest, and two aquifer tubes were excluded because they were short-
circuited with river water (Table 6-3). All excluded data are listed in Appendix A, Table A-5.

Table 6-3. Measurement Locations Excluded from all 100-BC-5 Interpolation Input Files

NAME Ccol REASON
199-B2-12 ALL Well screened in water-bearing unit of RUM
199-B2-15 ALL Well screened in water-bearing unit of RUM
199-B2-16 ALL Well screened in lower unconfined aquifer.
Screened in lower portion of unconfined
199-B3-51 ALL aquifer. Extent of plume in this area defined
by water table well 199-B3-47
199-B4-4 Hexavalent Chromium; Chromium Long L NerE BppeaTs o bide Grivy
concentrations low compared to nearby wells
199-B4-18 ALL Screened in lower ppnlon of unconfined
aquifer.
199-B5-5 ALL Well screened in lower unconfined aquifer.
199-B5-6 ALL Well screened in lower unconfined aquifer.
199-B5-9 ALL Screened in lower pprtion of unconfined
aquifer.
199-B5-11 ALL Screened in lower pprtion of unconfined
aquifer.
199-B5-13 ALL Screened in lower pprtlon of unconfined
aquifer.
699-66-91 ALL Well screened in Basalt
Hyporheic sampling points. Some samples
C8840 ALL were non—representatlv_e. Nearby
conventional aquifer tubes yield data more
representative of groundwater
Hyporheic sampling points. Some samples
C8841 ALL were non—representatlv_e. Nearby
conventional aquifer tubes yield data more
representative of groundwater
Hyporheic sampling points. Some samples
c8842 ALL were non—representatlv_e. Nearby
conventional aquifer tubes yield data more
representative of groundwater
Hyporheic sampling points. Some samples
c8843 ALL were non-representatlvg. Nearby
conventional aquifer tubes yield data more
representative of groundwater
Hyporheic sampling points. Some samples
c8844 ALL were non-representative. Nearby

conventional aquifer tubes yield data more
representative of groundwater

6-5
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Table 6-3. Measurement Locations Excluded from all 100-BC-5 Interpolation Input Files

NAME

Ccol

REASON

C8845

ALL

Hyporheic sampling points. Some samples
were non-representative. Nearby
conventional aquifer tubes yield data more
representative of groundwater

C8846

ALL

Hyporheic sampling points. Some samples
were non-representative. Nearby
conventional aquifer tubes yield data more
representative of groundwater

C8847

ALL

Hyporheic sampling points. Some samples
were non-representative. Nearby
conventional aquifer tubes yield data more
representative of groundwater

C8848

ALL

Hyporheic sampling points. Some samples
were non-representative. Nearby
conventional aquifer tubes yield data more
representative of groundwater

C8849

ALL

Hyporheic sampling points. Some samples
were non-representative. Nearby
conventional aquifer tubes yield data more
representative of groundwater

C8850

ALL

Hyporheic sampling points. Some samples
were non-representative. Nearby
conventional aquifer tubes yield data more
representative of groundwater

C8851

ALL

Hyporheic sampling points. Some samples
were non-representative. Nearby
conventional aquifer tubes yield data more
representative of groundwater

C8852

ALL

Hyporheic sampling points. Some samples
were non-representative. Nearby
conventional aquifer tubes yield data more
representative of groundwater

C8853

ALL

Hyporheic sampling points. Some samples
were non-representative. Nearby
conventional aquifer tubes yield data more
representative of groundwater

C8854

ALL

Hyporheic sampling points. Some samples
were non-representative. Nearby
conventional aquifer tubes yield data more
representative of groundwater

C8855

ALL

Hyporheic sampling points. Some samples
were non-representative. Nearby
conventional aquifer tubes yield data more
representative of groundwater

C8856

ALL

Hyporheic sampling points. Some samples
were non-representative. Nearby
conventional aquifer tubes yield data more
representative of groundwater

6-6
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Table 6-3. Measurement Locations Excluded from all 100-BC-5 Interpolation Input Files

NAME

Ccol

REASON

C8857

ALL

Hyporheic sampling points. Some samples
were non-representative. Nearby
conventional aquifer tubes yield data more
representative of groundwater

C8858

ALL

Hyporheic sampling points. Some samples
were non-representative. Nearby
conventional aquifer tubes yield data more
representative of groundwater

C8859

ALL

Hyporheic sampling points. Some samples
were non-representative. Nearby
conventional aquifer tubes yield data more
representative of groundwater

C8860

ALL

Hyporheic sampling points. Some samples
were non-representative. Nearby
conventional aquifer tubes yield data more
representative of groundwater

C8861

ALL

Hyporheic sampling points. Some samples
were non-representative. Nearby
conventional aquifer tubes yield data more
representative of groundwater

C9441

ALL

Hyporheic sampling points. Some samples
were non-representative. Nearby
conventional aquifer tubes yield data more
representative of groundwater

C9442

ALL

Hyporheic sampling points. Some samples
were non-representative. Nearby
conventional aquifer tubes yield data more
representative of groundwater

C9443

ALL

Hyporheic sampling points. Some samples
were non-representative. Nearby
conventional aquifer tubes yield data more
representative of groundwater

C9444

ALL

Hyporheic sampling points. Some samples
were non-representative. Nearby
conventional aquifer tubes yield data more
representative of groundwater

C9445

ALL

Hyporheic sampling points. Some samples
were non-representative. Nearby
conventional aquifer tubes yield data more
representative of groundwater

C9446

ALL

Hyporheic sampling points. Some samples
were non-representative. Nearby
conventional aquifer tubes yield data more
representative of groundwater

COl

contaminant of interest

6-7
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For all COls, concentration data were pre-processed according to the special data selection procedure
outlined for 100-BC-5 in Section 3.2.2 and Figure 3-1. Special data selection rules were used because the
majority of data was collected during the low river stage period, 9/1/2015 to 12/31/2015.

6.2.1.1 Chromium

Chromium was mapped using a single kriging grid covering the entire GIA. The map represents
conditions during the low river-stage period, 9/1/2015 to 12/31/2015. Data selection parameters were:

e COMBCHROM: “yes”. Both hexavalent chromium and filtered total chromium measurement were
used when calculating average or maximum concentration. Unfiltered total chromium was excluded.

e CT:“MEAN_VALOR ND_SRL”. For routine samples at all locations except aquifer tubes, the
value used for mapping was the mean concentration measured during the low river stage period.
Mean was calculated from the reported concentration, as listed in the “STD_VALUE RPTD” field of
the HEIS database. Before proceeding with averaging, if the sample is flagged “non-detect”, the value
in the “STD_VALUE RPTD field is replaced with the value in the “STD _REPORTING LIMIT”
field, if it is not blank; otherwise, the value in the “STD VALUE RPTD” field is used.

e CTAQ: “MEAN_VALOR ND SRL” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the mean concentration measured during the low river stage period. Mean concentration
was determined from the reported concentration, as listed in the “STD_VALUE RPTD” field of the
HEIS database. Before proceeding with averaging, if the sample is flagged “non-detect”, the value in
the “STD_VALUE _RPTD” field is replaced with the value in the “STD_REPORTING LIMIT”
field, if it is not blank; otherwise, the value in the “STD VALUE RPTD” field is used. For aquifer
tube groups, only the aquifer tube with the highest concentration was used for mapping.

e CTC:“MAX VALOR ND_SRL”. If routine measurements were unavailable, then the value used for
mapping was the maximum concentration measured in characterization samples measured during the
low river stage period. Maximum concentration was determined from the reported concentration, as
listed in the “STD_VALUE_RPTD” field of the HEIS database. Before proceeding with averaging, if
the sample is flagged “non-detect”, the value in the “STD _VALUE RPTD” field is replaced with the
value in the “STD REPORTING LIMIT” field, if it is not blank; otherwise, the value in the
“STD_VALUE RPTD” field is used.

If an aquifer tube was not measured during the low river stage period, the aquifer tube was excluded. If a
well was not measured during the low river stage period, then the annual average from the most recent
measurement year was used. The data selection process continued according to the general logic outlined
in Section 3.2.1 and Figure 3-1.

Chromium data for well 199-B4-4 was excluded because long screen interval appears to bias Cr(VI)
concentrations low compared to nearby wells.

Two Type 2 data points were added based on input from the GIA Project Scientist, to represent expected
concentrations in an inferred paleochannel (Table 6-4).

Table 6-4. Other Data Points Added to the 100-BC-5 Chromium Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR COl DATA REASON
(pg/L) TYPE
OTHER Hexavalent Geologic Control. Value
CP41 0 . 2 /
DATA Chromium selected to represent inferred

6-8
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Table 6-4. Other Data Points Added to the 100-BC-5 Chromium Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Col DATA REASON
(pg/L) TYPE

paleochannel with expected

low concentration.

Geologic Control. Value

CP42 0 OTHER Hexavalent 5 selected to represent inferred
DATA Chromium paleochannel with expected

low concentration.

COl = contaminant of interest

6.2.1.2 Nitrate

Nitrate was mapped using a single kriging grid covering the entire GIA. The map represents conditions
during the low river-stage conditions, spanning the period between 9/1/2015 and 12/31/2015. Data
selection parameters were:

CT: “MEAN_VALOR_ND_SRL”. For routine samples at all locations except aquifer tubes, the value
used for mapping was the mean concentration measured during the low river stage period. Mean was
calculated from the reported concentration, as listed in the “STD_VALUE RPTD” field of the HEIS
database. Before proceeding with averaging, if the sample is flagged “non-detect”, the value in the
“STD_VALUE_RPTD field is replaced with the value in the “STD _REPORTING_LIMIT” field, if
it is not blank; otherwise, the value in the “STD_VALUE _RPTD” field is used.

CTAQ: “MEAN VALOR ND SRL” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the mean concentration measured during the low river stage period. Mean concentration
was determined from the reported concentration, as listed in the “STD_VALUE_RPTD” field of the
HEIS database. Before proceeding with averaging, if the sample is flagged “non-detect”, the value in
the “STD_VALUE _RPTD” field is replaced with the value in the “STD_REPORTING_LIMIT”
field, if it is not blank; otherwise, the value in the “STD VALUE RPTD” field is used. For aquifer
tube groups, only the aquifer tube with the highest concentration was used for mapping.

CTC: “MAX_VALOR ND_ SRL”. If routine measurements were unavailable, then the value used for
mapping was the maximum concentration measured in characterization samples measured during the
low river stage period. Maximum concentration was determined from the reported concentration, as
listed in the “STD_VALUE_RPTD” field of the HEIS database. Before proceeding with averaging, if
the sample is flagged “non-detect”, the value in the “STD _VALUE RPTD” field is replaced with the
value in the “STD REPORTING LIMIT” field, if it is not blank; otherwise, the value in the
“STD_VALUE RPTD” field is used.

If an aquifer tube was not measured during the low river stage period, the aquifer tube was excluded. If a
well was not measured during the low river stage period, then the annual average from the most recent
measurement year was used. The data selection process continued according to the general data selection
rules outlined in Section 3.2.1 and Figure 3-1.

No concentration data points were greater than 45,000 pg/L and, therefore, no mapping was performed
for nitrate in 100-BC-5.

6-9
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6.2.1.3 Strontium-90

Strontium-90 was mapped using a single kriging grid covering the entire GIA. The map represents
conditions during the low river-stage period, from 9/1/2015 to 12/31/2015. Data selection parameters
were:

e CT:“MEAN _VALOR ND MDA”. For routine samples at all locations except aquifer tubes, the
value used for mapping was the mean concentration measured during the low river stage period If the
measured concentration was below the reporting limit (“non-detect”), then the reported value was
replaced with the MDA before the mean value was calculated.

e CTAQ: “MEAN_VALOR ND MDA” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the mean concentration measured during the low river stage period. If the measured
concentration was below the reporting limit (“non-detect”), then the reported value was replaced with
the MDA before the maximum value was determined. For aquifer tube groups, only the aquifer tube
with the highest concentration was used for mapping. The other aquifer tubes in the group were
excluded.

e CTC: “MAX VALOR ND MDA”. If routine measurements were unavailable, then the value used
for mapping was the maximum concentration measured in characterization samples during the low
river stage period. If the measured concentration was below the reporting limit (“non-detect”), then
the reported value was replaced with the MDA before the maximum was determined.

If an aquifer tube was not measured during the low river stage period, the aquifer tube was excluded. If a
well was not measured during the low river stage period, then the annual average from the most recent
measurement year was used. The data selection process continued according to the general data selection
rules outlined in Section 3.2.1 and Figure 3-1.

Two Type 1 data points were added based on input from the GIA Project Scientist, representing measured
concentrations at aquifer tubes in 2007, to reflect conditions at the shoreline in the vicinity of those
monitoring locations (Table 6-5).

Table 6-5. Other Data Points Added to the 100-BC-5 Strontium-90 Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Ccol DATA REASON
(pCi/L) TYPE

AT-B-7- : Value based on the most recent data
s 0.369 2007 Strontium-90 1 collected in 2007

AT-B-5- < Value based on the most recent data
M 0.403 2007 Strontium-90 1 collected in 2007

COl = contaminant of interest

6.2.1.4 Tritium

Tritium was mapped using a single kriging grid covering the entire GIA. The map represents conditions
during the low river-stage period, from 9/1/2015 to 12/31/2015. Data selection parameters were:

e CT:“MEAN _VALOR ND MDA”. For routine samples at all locations except aquifer tubes, the
value used for mapping was the mean concentration measured during the low river stage period. If the
measured concentration was below the reporting limit (“non-detect”), then the reported value was
replaced with the MDA before the mean was calculated.
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e CTAQ: “MEAN VALOR ND MDA” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the mean concentration measured during the low river stage period. If the measured
concentration was below the reporting limit (“non-detect”), then the reported value was replaced with
the MDA before the maximum was determined. For aquifer tube groups, only the aquifer tube with
the highest concentration was used for mapping. The other aquifer tubes in the group were excluded.

e CTC:“MAX VALOR ND_ MDA”. If routine measurements were unavailable, then the value used
for mapping was the maximum concentration measured in characterization samples during the low
river stage period. If the measured concentration was below the reporting limit (“non-detect”), then
the reported value was replaced with the MDA before the maximum was determined.

If an aquifer tube was not measured during the low river stage period, the aquifer tube was excluded. If a
well was not measured during the low river stage period, then the annual average from the most recent
measurement year was used. The data selection process continued according to the general data selection
rules outlined in Section 3.2.1 and Figure 3-1.

No concentration data points were greater than 20,000 pCi/L and, therefore, a tritium maps is not included
in the annual groundwater report for 100-BC-5.

6.2.2 100-FR-3
The list of COIs and data selection parameters is provided in Table 6-6.

Table 6-6. COls and Data Selection Parameters for 100-FR-3

HIGH LOW
ou col DORS RIVER | RIVER | S8 | WA c1 | cTaq | cTc
STAGE STAGE
100- Hexavalent \D/,LII:_%’\IJQ MAX MAX
FR-3 Chromium; y y ND VALOR | VALOR
Chromium ND SRL | ND SRL
SRL
100- VALOR | MAX | MAX
FR-3 Nitrate y ND VALOR | VALOR
SRL ND SRL | ND SRL
MEAN MAX MAX
100- Strontium- VALOR | VALOR | VALOR
FR-3 90 ¥ ND ND ND
MDA MDA MDA
MEAN
100- | Trichloro- MRDR | o |
FR-3 | ethene y ND | YALOR | VALOR
ND SRL | ND SRL
SRL
Note: for additional acronym explanation see Section 6.1.2 Data Selection Parameters
COC = contaminant of concern
MDA = Minimum Detectable Activity
ou = Operable Unit

Kriging interpolation parameters, along with the name of the corresponding QUANTILE input file(s), are
provided in Table 6-7. The QUANTILE input datasets are provided in Appendix B.
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Table 6-7. COls and Interpolation Parameters for 100-FR-3

Col K.Fi;’;:g Mg: rr;nguem M;);i:;:m Angle File Name
Chromium MIK 500 1000 45 100-FR-3_ChromComb.dat
Nitrate RNK 3000 3000 130 100-FR-3_Nitrate.dat
Strontium-90 MIK 400 400 45 100-FR-3_Strontium-90.dat
Trichloroethene MIK 1000 1000 70 100-FR-3_Trichloroethene.dat

Note: for additional acronym explanation see Section 6.1.2 Data Selection Parameters
COl = contaminant of interest

Two wells were excluded from all 100-FR-3 interpolation input files because their screened intervals
were outside the aquifer zone of interest. (Table 6-8). All excluded data are listed in Appendix A, Table
A-S.

Table 6-8. Measurement Locations Excluded from all 100-FR-3 Interpolation Input Files

NAME Col REASON
199-F5-43B ALL Well screened in water-bearing unit of RUM
199-F5-53 ALL Well screened in water-bearing unit of RUM
COl = contaminant of interest

6.2.2.1 Chromium

Chromium was mapped using a single kriging grid covering the entire GIA. The general data selection
process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection parameters were:

COMBCHROM: “yes”. Both hexavalent chromium and filtered total chromium measurement were
considered when calculating average or maximum concentration. Unfiltered total chromium was
excluded.

CT: “MEAN_VALOR_ND_SRL”. For routine samples at all locations except aquifer tubes, the value
used for mapping was the mean concentration measured during the most recent measurement year.
Mean was calculated from the reported concentration, as listed in the “STD_VALUE RPTD” field of
the HEIS database. Before proceeding with averaging, if the sample is flagged “non-detect”, the value
in the “STD_VALUE RPTD field is replaced with the value in the “STD_REPORTING_LIMIT”
field, if it is not blank; otherwise, the value in the “STD VALUE RPTD” field is used.

CTAQ: “MAX VALOR ND SRL” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent measurement year.
Maximum concentration was determined from the reported concentration, as listed in the
“STD_VALUE RPTD” field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
the “STD REPORTING LIMIT” field, if it is not blank; otherwise, the value in the
“STD_VALUE_RPTD” field is used. For aquifer tube groups, only the aquifer tube with the highest
concentration was used for mapping. The other aquifer tubes in the group were excluded.
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CTC: “MAX_VALOR ND SRL”. If routine measurements were unavailable, then the value used for
mapping was the maximum concentration measured in characterization samples measured during the
most recent measurement year. Maximum concentration was determined from the reported
concentration, as listed in the “STD_VALUE RPTD” field of the HEIS database. Before proceeding
with averaging, if the sample is flagged “non-detect”, the value in the “STD _VALUE RPTD” field is
replaced with the value in the “STD_REPORTING_LIMIT” field, if it is not blank; otherwise, the
value in the “STD_VALUE_RPTD” field is used.

Type 3 data point was added based on input from the GIA Project Scientist (Table 6-9).

Table 6-9. Other Data Points Added to the 100-FR-3 Chromium Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Col DATA REASON
(mg/L) TYPE
Control point used to

constrain area above 10 ug/L

OTHER Hexavalent that was generated by data

CrAds g & DATA Chromium 8 interpolation process in area

that was not supported by
data (south of well 199-F8-7)

COl = contaminant of interest

6.2.2.2 Nitrate

Nitrate was mapped using a single kriging grid covering the entire GIA. The general data selection
process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection parameters were:

CT: “MEAN_VALOR_ND_SRL”. For routine samples at all locations except aquifer tubes, the value
used for mapping was the mean concentration measured during the most recent measurement year.
Mean was calculated from the reported concentration, as listed in the “STD VALUE RPTD” field of
the HEIS database. Before proceeding with averaging, if the sample is flagged “non-detect”, the value
in the “STD_VALUE RPTD field is replaced with the value in the “STD REPORTING_LIMIT”
field, if it is not blank; otherwise, the value in the “STD VALUE RPTD” field is used.

CTAQ: “MAX VALOR ND SRL” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent measurement year.
Maximum concentration was determined from the reported concentration, as listed in the
“STD_VALUE RPTD” field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
the “STD_REPORTING_LIMIT” field, if it is not blank; otherwise, the value in the
“STD_VALUE_RPTD field is used. For aquifer tube groups, only the aquifer tube with the highest
concentration was used for mapping. The other aquifer tubes in the group were excluded.

CTC: “MAX_VALOR ND SRL”. If routine measurements were unavailable, then the value used for
mapping was the maximum concentration measured in characterization samples measured during the
most recent measurement year. Maximum concentration was determined from the reported
concentration, as listed in the “STD_VALUE RPTD” field of the HEIS database. Before proceeding
with averaging, if the sample is flagged “non-detect”, the value in the “STD VALUE RPTD” field is
replaced with the value in the “STD_REPORTING_LIMIT” field, if it is not blank; otherwise, the
value in the “STD_VALUE_RPTD” field is used.
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6.2.2.3 Strontium-90

Strontium-90 was mapped using a single kriging grid covering the entire GIA. The general data selection
process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection parameters are listed in
Table 6-6, and the final interpolation input dataset is provided in Appendix B. Data selection parameters
were:

CT: “MEAN_VALOR ND_ MDA”. For routine samples at all locations except aquifer tubes, the
value used for mapping was the mean concentration measured during the most recent year data were
collected. If the measured concentration was below the reporting limit (“non-detect”), then the
reported value was replaced with the MDA before the mean was calculated.

CTAQ: “MAX VALOR ND MDA” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
If the measured concentration was below the reporting limit (“non-detect”), then the reported value
was replaced with the MDA before the maximum was determined. For aquifer tube groups, only the
aquifer tube with the highest concentration was used for mapping. The other aquifer tubes in the
group were excluded.

CTC: “MAX_VALOR ND MDA”. If routine measurements were unavailable, then the value used
for mapping was the maximum concentration measured in characterization samples during the most
recent year data were collected. If the measured concentration was below the reporting limit (“non-
detect”), then the reported value was replaced with the MDA before the maximum was determined.

Two Type 1 data points at the locations of wells 199-F7-2, and 199-F8-2 were added based on input from
the GIA Project Scientist. These wells were last measured in 2010, when concentrations were all below
MDA. A value of 0 (zero) was used at these locations (Table 6-10).

Table 6-10. Other Data Points Added to the 100-FR-3 Strontium-90 Interpolation Input File

MAPPING OTHER
NAME VALUE YEAR COl DATA REASON
(pCilL) TYPE

Well not sampled since 2010.
Strontium-90 never detected in
199-F7-2 0 2010 Strontium-90 1 well. Value assigned based on
inferred extent of strontium-90

plume.
Well not sampled since 2010.
Strontium-90 never detected in
199-F8-2 0 2010 Strontium-90 1 well. Value assigned based on
inferred extent of strontium-90

plume.

COl = contaminant of interest

6.2.2.4 Trichloroethene

Trichloroethene was mapped using a single kriging grid covering the entire GIA. The general data
selection process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection parameters were:

CT: “MEAN_VALOR_ND_SRL”. For routine samples at all locations except aquifer tubes, the value
used for mapping was the mean concentration measured during the most recent measurement year.
Mean concentration was calculated from the reported concentration, as listed in the
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“STD_VALUE _RPTD” field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
the “STD_REPORTING_LIMIT” field, if it is not blank; otherwise, the value in the

“STD_VALUE RPTD” field is used.

e CTAQ: “MAX VALOR ND SRL”and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent measurement year.
Maximum concentration was determined from the reported concentration, as listed in the
“STD_VALUE RPTD” field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE_ RPTD” field is replaced with the value in
the “STD_REPORTING_LIMIT” field, if it is not blank; otherwise, the value in the
“STD_VALUE_RPTD” field is used. For aquifer tube groups, only the aquifer tube with the highest
concentration was used for mapping. The other aquifer tubes in the group were excluded.

e CTC:“MAX VALOR ND_SRL”. If routine measurements were unavailable, then the value used for
mapping was the maximum concentration measured in characterization samples measured during the
most recent measurement year. Maximum concentration was determined from the reported
concentration, as listed in the “STD _VALUE RPTD” field of the HEIS database. Before proceeding
with averaging, if the sample is flagged “non-detect”, the value in the “STD _VALUE RPTD” field is
replaced with the value in the “STD_REPORTING_LIMIT” field, if it is not blank; otherwise, the
value in the “STD_VALUE_RPTD” field is used.

6.2.3 100-HR-3
The list of COIs and data selection parameters is provided in Table 6-11.

Table 6-11. COls and Data Selection Parameters for 100-HR-3

HIGH LOW COMB | MA

ou col DORS RIVER RIVER CHRO | X CT | CTAQ | cTC
STAGE STAGE M AQ

Hexavalent Hexavalent MEAN | MEAN MAX

100- | P2 orramium: | 4/15/2015 - | 9/1/2015 - VALO | VALO | VALO

HR-3 Chrom'.“m’ Chrom'.“m’ 7/31/2015 12/31/2015 y Y | RND | RND | RND

romium romium SRL SRL SRL

MEAN | MAX | MAX

100- . VALO | VALO | VALO

HRg | Dl Y | RND | RND | RND

SRL | SRL | SRL

MEAN | MAX | MAX

100- | Strontium- VALO | VALO | VALO

HR-3 90 Y | RND | RND | RND

MDA | MDA | MDA

MEAN | MAX | MAX

100- T VALO | VALO | VALO

HR-3 Y | RND | RND | RND

MDA | MDA | MDA

MEAN | MEAN | MAX

100- | oo Uranium | 4/15/2015 - 9/1/2015 - VALO | VALO | VALO

HR-3 7/31/2015 12/31/2015 Y | RND | RND | RND

SRL | SRL | SRL

Note: for additional acronym explanation see Section 6.1.2 Data Selection Parameters

CoC

= contaminant of concern
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Table 6-11. COls and Data Selection Parameters for 100-HR-3

HIGH LOW COMB | MA
ou Col DORS RIVER RIVER CHRO X CT CTAQ CTC
STAGE STAGE M AQ
MDA = Minimum Detectable Activity
ou = Operable Unit

Kriging interpolation parameters, along with the name of the corresponding QUANTILE input file(s), are
provided in Table 6-12. The QUANTILE input datasets are provided in Appendix B.

Table 6-12. COls and Interpolation Parameters for 100-HR-3

Kriging Minimum Maximum

el Type Range Range

Angle File Name

Chromium

High river

stage MIK 2000 2000 0 100-HR-3-D_ChromComb_HlI.dat

100-D area

Chromium

High river

stage MIK 1000 1300 90 100-HR-3-H_ChromComb_H]I.dat

100-H area

Chromium

Low river

stage MIK 2000 2000 -40 100-HR-3-D_ChromComb_LO.dat

100-D area

Chromium

Low river

stage MIK 1000 1300 80 100-HR-3-H_ChromComb_LO.dat

100-H area

Nitrate MIK 800 1000 310 100-HR-3_Nitrate.dat

Strontium-90 MIK 600 800 100 100-HR-3_Strontium-90.dat

Tritium MIK 1000 1000 0 100-HR-3_Tritium.dat

Uranium

High river

MIK 2000 2000 0 100-HR-3-D_Uranium_HI.dat
stage 2

100-D area

Uranium MIK 1000 1300 90 100-HR-3-H_Uranium_HI.dat

6-16



ECF-HANFORD-16-0061, REV. 0

Table 6-12. COls and Interpolation Parameters for 100-HR-3

Kriging Minimum Maximum

ol Type Range Range

Angle File Name

High river
stage

100-H area

Uranium

Low river

stage MIK 2000 2000 -40 100-HR-3-D_Uranium_LO.dat

100-D area

Uranium

Low river
stage MIK 1000 1300 80 100-HR-3-H_Uraniu_LO.dat

100-H area

Note: for additional acronym explanation see Section 6.1.2 Data Selection Parameters
COl = contaminant of interest

Several wells were excluded from all 100-HR-3 interpolation input files because their screened intervals
were outside the aquifer zone of interest. Well 199-H1-3, was excluded from all interpolation input files
based on input from of the GIA Project Scientist because the well was not sufficiently purged prior to
sampling (Table 6-13). All excluded data are listed in Appendix A, Table A-5.

Table 6-13. Measurement Locations Excluded from all 100-HR-3 Interpolation Input Files

NAME Ccol REASON
199-D5-134 ALL Well screened in the RUM
199-D5-141 ALL Well screened in the RUM
199-D8-54B ALL Well screened in the RUM

199-H2-1 ALL Well screened in the RUM
199-H3-10 ALL Well screened in the RUM
199-H3-2C ALL Well screened in the RUM
199-H3-9 ALL Well screened in the RUM
199-H4-12C ALL Well screened in the RUM
199-H4-15CP ALL Well screened in Basalt
199-H4-15CQ ALL Well screened in Ringold Unit A
199-H4-15CR ALL Well screened in Ringold Unit B
199-H4-15CS ALL Well screened in the RUM
199-H4-2 ALL Well screened in Basalt
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Table 6-13. Measurement Locations Excluded from all 100-HR-3 Interpolation Input Files

NAME Col REASON
699-97-43C ALL Well screened in the RUM
699-97-45B ALL Well screened in the RUM
699-97-48C ALL Well screened in the RUM
199-H1-3 ALL This wgll is sampled without a sufficient purge vo!ume to get_
representative groundwater in the conveyance line prior to sampling.
199-H4-90 ALL Well screened in the RUM
199-H4-91 ALL Well screened in the RUM
699-97-60 ALL Well screened in the RUM
699-97-61 ALL Well screened in the RUM
COl = contaminant of interest
RUM = Ringold Upper mud

6.2.3.1 Chromium

Chromium maps were developed considering two separate areas, roughly corresponding to 100-D and
Horn/100-H, respectively, using a fine interpolation grid in each area.

The 100-HR-3 chromium concentration data were pre-processed according to the special data selection
procedure outlined in Section 3.2.2 and Figure 3-1. Special data selection rules were used given that
measurements taken in 2015 provided adequate spatial coverage across the GIA. Review of specific
conductance data also suggested that variations in chromium concentration occur in response to annual
fluctuations in the Colombia River stage. Therefore, two chromium plume maps were generated, one
representing conditions during the high river stage period (4/15/2015 - 7/31/2015) and another
representing conditions during the low river stage period (9/1/2015-12/31/2015).

First, all measurements taken prior to CY 2015 were excluded. Then, two datasets were generated,
representing the high river stage period, from 4/15/2015 to 7/31/2015, and the low river-stage period,
from 9/1/2015 to 12/31/2015, respectively. For both the high and low river stage datasets, data selection
parameters were:

e COMBCHROM: “yes”. Both hexavalent chromium and filtered total chromium measurements were
used when calculating average or maximum concentration. Unfiltered total chromium measurements
were excluded.

e CT:“MEAN VALOR ND SRL”. For routine samples at all locations except aquifer tubes, the value

used for mapping was the mean concentration measured during the river stage period. Mean

concentration was calculated from the reported concentration, as listed in the “STD_VALUE_RPTD”

field of the HEIS database. Before proceeding with averaging, if the sample is flagged “non-detect”,
the value in the “STD_VALUE_RPTD” field is replaced with the value in the
“STD REPORTING LIMIT” field, if it is not blank; otherwise, the value in the
“STD VALUE RPTD” field is used.

e CTAQ: “MEAN VALOR ND SRL” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the mean concentration measured during the corresponding river stage period. Mean
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concentration was determined from the reported concentration, as listed in the

“STD_VALUE RPTD” field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
the “STD REPORTING LIMIT” field, if it is not blank; otherwise, the value in the
“STD_VALUE_RPTD” field is used. For aquifer tube groups, only the aquifer tube with the highest
concentration was used for mapping. The other aquifer tubes in the group were excluded. If an aquifer
tube was not measured during either the high river stage period, or the low river stage period, it was
excluded. However, if an aquifer tube was measured during the low river-stage period, but not during
the high river-stage period, the low river-stage period value was added to the high river-stage period
dataset.

e CTC: “MAX VALOR ND_SRL”. If routine measurements were unavailable, then the value used for
mapping was the maximum concentration measured in characterization samples measured during the
river stage period. Maximum concentration was determined from the reported concentration, as listed
in the “STD_VALUE_RPTD” field of the HEIS database. Before proceeding with averaging, if the
sample is flagged “non-detect”, the value in the “STD _VALUE RPTD” field is replaced with the
value in the “STD_REPORTING_LIMIT” field, if it is not blank; otherwise, the value in the
“STD_VALUE RPTD” field is used.

For the high river stage period (4/15/2015 to 7/31/2015):

For aquifer tubes and wells, mean concentration measured during the high river stage period was used for
the interpolation input files. If a well was not measured during the high river stage period, then the annual
average for CY 2015 was used. If an aquifer tube was not measured during the high river stage period, but
was measured during the low river stage period, then the low river stage mean concentration was included
in the high river stage input files. If an aquifer tube was not measured during either the high- or low river
stage periods, it was excluded. The data selection process then continued according to the general data
selection rules outlined in Section 3.2.1 and Figure 3-1.

For the low river stage period (9/1/2015-12/31/2015):

For aquifer tubes and wells, mean concentration measured during the low river stage period was used for
the interpolation input files. If a well was not measured during the low river stage period, then the annual
average for CY 2015 was used. If an aquifer tube was not measured during the low river stage period, it
was excluded. The data selection process then continued according to the general data selection rules
outlined in Section 3.2.1 and Figure 3-1.

For both the high- and low river stage maps, Type 1 data points representing average P&T system effluent
concentrations were added at the locations of the 100-HR-3 area injection wells. One Type 3 data point
for low river stage conditions was added based on input from the GIA Project Scientist to represent
inferred 2015 plume configuration (Table 6-14).

Table 6-14. Other Data Points Added to the 100-HR-3 Chromium Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR COl DATA REASON
(ng/L) TYPE
Average 2015 P&T Effluent
199-D5-128 1.9 2015 Hexavalent Chromium 1 concentration for 100-DX P&T
System
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Table 6-14. Other Data Points Added to the 100-HR-3 Chromium Interpolation Input Files

NAME

MAPPING
VALUE

(ng/L)

YEAR

col

OTHER
DATA
TYPE

REASON

199-D5-129

1.9

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 100-DX P&T
System

199-D5-148

1.9

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 100-DX P&T
System

199-D5-42

1.9

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 100-DX P&T
System

199-D5-44

1.9

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 100-DX P&T
System

199-D6-1

1.9

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 100-DX P&T
System

199-D6-2

1.9

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 100-DX P&T
System

199-D7-4

1.9

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 100-DX P&T
System

199-D7-5

1.9

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 100-DX P&T
System

199-D8-99

1.9

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 100-DX P&T
System

699-93-48C

1.9

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 100-DX P&T
System

199-H1-20

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H1-21

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H1-25

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H1-27

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 100-HX P&T
System
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Table 6-14. Other Data Points Added to the 100-HR-3 Chromium Interpolation Input Files

NAME

MAPPING
VALUE

(ng/L)

YEAR

col

OTHER
DATA
TYPE

REASON

199-H1-6

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H3-27

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H4-17

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H4-18

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H4-71

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H4-72

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H4-73

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H4-78

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H4-79

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H6-2

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H6-7

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H6-8

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

699-95-45B

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 100-HX P&T
System
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Table 6-14. Other Data Points Added to the 100-HR-3 Chromium Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR col DATA REASON
(ng/L) TYPE

Location added to make
continuous area above 48 ug/L

OTHER ; between wells 199-H1-45 and
CP_2016_7 60 DATA Hexavalent Chromium 3 0B-H1-7 Busad an infstrad
groundwater flow direction
during low river stage
COl = contaminant of interest

Chromium data for well 699-88-41 was excluded from HR-3 dataset based on input from the GIA Project
Scientist. The well construction and representative of data collected from this well is uncertain.

6.2.3.2 Nitrate

Nitrate was mapped using a single kriging grid covering the entire GIA. The HR-3 data was pre-
processed according to the special data selection procedure outlined in Section 3.2.2 and Figure 3-1.
Special data selection rules was applied because measurements taken in 2015 provided adequate spatial
coverage across the GIA. All measurements taken before CY 2015 were excluded. Then, the data
selection progressed according to the general data selection rules outlined in Section 3.2.1 and Figure 3-1,
using only CY 2015 data. Data selection parameters are listed in Table 6-11, and the final interpolation
input dataset is provided in Appendix B. Data selection parameters were:

e CT:“MEAN _VALOR ND SRL”. For routine samples at all locations except aquifer tubes, the value
used for mapping was the mean concentration measured during the most recent year data were
collected. Mean was calculated from the reported concentration, as listed in the
“STD_VALUE _RPTD” field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE_RPTD” field is replaced with the value in
the “STD REPORTING LIMIT” field, if it is not blank; otherwise, the value in the
“STD _VALUE RPTD” field is used.

e CTAQ: “MAX VALOR ND SRL” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
Maximum concentration was determined from the reported concentration, as listed in the
“STD_VALUE RPTD” field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
the “STD REPORTING LIMIT” field, if it is not blank; otherwise, the value in the
“STD_VALUE_RPTD field is used. For aquifer tube groups, only the aquifer tube with the highest
concentration was used for mapping. The other aquifer tubes in the group were excluded.

e CTC:“MAX VALOR ND_SRL”. If routine measurements were unavailable, then the value used for
mapping was the maximum concentration measured in characterization samples during the most
recent year data were collected. Maximum concentration was determined from the reported
concentration, as listed in the “STD_VALUE RPTD” field of the HEIS database. Before proceeding
with averaging, if the sample is flagged “non-detect”, the value in the “STD _VALUE RPTD” field is
replaced with the value in the “STD_REPORTING LIMIT” field, if it is not blank; otherwise, the
value in the “STD_VALUE_RPTD” field is used.
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Type 1 data points representing average P&T system effluent concentrations were added at the locations
of the 100-HR-3 area injection wells. (Table 6-15).

Table 6-15. Other Data Points Added to the 100-HR-3 Nitrate Interpolation Input File

MAPPING OTHER
NAME VALUE YEAR col DATA REASON
(ng/L) TYPE

Average 2015 P&T Effluent
199-D5-128 25200 2015 Nitrate 1 concentration for 100-DX P&T
System

Average 2015 P&T Effluent
199-D5-129 25200 2015 Nitrate 1 concentration for 100-DX P&T
System

Average 2015 P&T Effluent
199-D5-148 25200 2015 Nitrate 1 concentration for 100-DX P&T
System

Average 2015 P&T Effluent
199-D5-42 25200 2015 Nitrate 1 concentration for 100-DX P&T
System

Average 2015 P&T Effluent
199-D5-44 25200 2015 Nitrate 1 concentration for 100-DX P&T
System

Average 2015 P&T Effluent
199-D6-1 25200 2015 Nitrate 1 concentration for 100-DX P&T
System

Average 2015 P&T Effluent
199-D6-2 25200 2015 Nitrate 1 concentration for 100-DX P&T
System

Average 2015 P&T Effluent
199-D7-4 25200 2015 Nitrate 1 concentration for 100-DX P&T
System

Average 2015 P&T Effluent
199-D7-5 25200 2015 Nitrate 1 concentration for 100-DX P&T
System

Average 2015 P&T Effluent
199-D8-99 25200 2015 Nitrate 1 concentration for 100-DX P&T
System

Average 2015 P&T Effluent
699-93-48C 25200 2015 Nitrate 1 concentration for 100-DX P&T
System

Average 2015 P&T Effluent
199-H1-20 14400 2015 Nitrate 1 concentration for 100-HX P&T
System

Average 2015 P&T Effluent
199-H1-21 14400 2015 Nitrate 1 concentration for 100-HX P&T
System
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Table 6-15. Other Data Points Added to the 100-HR-3 Nitrate Interpolation Input File

NAME

MAPPING
VALUE

(nglL)

YEAR

col

OTHER
DATA
TYPE

REASON

199-H1-25

14400

2015

Nitrate

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H1-27

14400

2015

Nitrate

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H1-6

14400

2015

Nitrate

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H3-27

14400

2015

Nitrate

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H4-17

14400

2015

Nitrate

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H4-18

14400

2015

Nitrate

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H4-71

14400

2015

Nitrate

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H4-72

14400

2015

Nitrate

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H4-73

14400

2015

Nitrate

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H4-78

14400

2015

Nitrate

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H4-79

14400

2015

Nitrate

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H6-2

14400

2015

Nitrate

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H6-7

14400

2015

Nitrate

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H6-8

14400

2015

Nitrate

Average 2015 P&T Effluent
concentration for 100-HX P&T
System
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Table 6-15. Other Data Points Added to the 100-HR-3 Nitrate Interpolation Input File

MAPPING OTHER
NAME VALUE YEAR COl DATA REASON
(ng/L) TYPE
Average 2015 P&T Effluent
699-95-45B 14400 2015 Nitrate 1 concentration for 100-HX P&T
System
COl = contaminant of interest
P&T = pump and treat

6.2.3.3 Strontium-90
Strontium-90 was mapped using a single kriging grid covering the entire GIA. The general data selection
process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection parameters are listed in
Table 6-11, and the final interpolation input dataset is provided in Appendix B. Data selection parameters
were:

CT: “MEAN_VALOR ND_ MDA”. For routine samples at all locations except aquifer tubes, the
value used for mapping was the mean concentration measured during the most recent year data were
collected. If the measured concentration was below the reporting limit (“non-detect”), then the
reported value was replaced with the MDA before the mean was calculated.

CTAQ: “MAX VALOR ND MDA” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
If the measured concentration was below the reporting limit (“non-detect”), then the reported value
was replaced with the MDA before the maximum was determined. For aquifer tube groups, only the
aquifer tube with the highest concentration was used for mapping. The other aquifer tubes in the
group were excluded.

CTC: “MAX_VALOR ND MDA”. If routine measurements were unavailable, then the value used
for mapping was the maximum concentration measured in characterization samples during the most
recent year data were collected. If the measured concentration was below the reporting limit (“non-
detect”), then the reported value was replaced with the MDA before the maximum was determined.

Type 1 data points representing average P&T system effluent concentrations were added at the locations
of the 100-HR-3 area injection wells (Table 6-16, Table A-6).

Table 6-16. Other Data Points Added to the 100-HR-3 Strontium-90 Interpolation Input File

MAPPING OTHER
NAME VALUE YEAR COl DATA REASON
(pCi/L) TYPE
Average 2015 P&T Effluent
199-D5-128 0.9 2015 Strontium-90 1 concentration for 100-DX P&T
System
Average 2015 P&T Effluent
199-D5-129 0.9 2015 Strontium-90 1 concentration for 100-DX P&T
System

6-25




ECF-HANFORD-16-0061, REV. 0

Table 6-16. Other Data Points Added to the 100-HR-3 Strontium-90 Interpolation Input File

NAME

MAPPING
VALUE
(pCilL)

YEAR

col

OTHER
DATA
TYPE

REASON

199-D5-148

0.9

2015

Strontium-90

Average 2015 P&T Effluent
concentration for 100-DX P&T
System

199-D5-42

0.9

2015

Strontium-90

Average 2015 P&T Effluent
concentration for 100-DX P&T
System

199-D5-44

0.9

2015

Strontium-90

Average 2015 P&T Effluent
concentration for 100-DX P&T
System

199-D6-1

0.9

2015

Strontium-90

Average 2015 P&T Effluent
concentration for 100-DX P&T
System

199-D6-2

0.9

2015

Strontium-90

Average 2015 P&T Effluent
concentration for 100-DX P&T
System

199-D7-4

0.9

2015

Strontium-90

Average 2015 P&T Effluent
concentration for 100-DX P&T
System

199-D7-5

0.9

2015

Strontium-90

Average 2015 P&T Effluent
concentration for 100-DX P&T
System

199-D8-99

0.9

2015

Strontium-90

Average 2015 P&T Effluent
concentration for 100-DX P&T
System

699-93-48C

0.9

2015

Strontium-90

Average 2015 P&T Effluent
concentration for 100-DX P&T
System

199-H1-20

2015

Strontium-90

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H1-21

2015

Strontium-90

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H1-25

2015

Strontium-90

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H1-27

2015

Strontium-90

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H1-6

2015

Strontium-90

Average 2015 P&T Effluent
concentration for 100-HX P&T
System
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Table 6-16. Other Data Points Added to the 100-HR-3 Strontium-90 Interpolation Input File

NAME

MAPPING
VALUE
(pCilL)

YEAR

col

OTHER
DATA
TYPE

REASON

199-H3-27

2015

Strontium-90

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H4-17

2015

Strontium-90

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H4-18

2015

Strontium-90

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H4-71

2015

Strontium-90

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H4-72

2015

Strontium-90

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H4-73

2015

Strontium-90

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H4-78

2015

Strontium-90

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H4-79

2015

Strontium-90

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H6-2

2015

Strontium-90

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H6-7

2015

Strontium-90

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

199-H6-8

2015

Strontium-90

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

699-95-45B

2015

Strontium-90

Average 2015 P&T Effluent
concentration for 100-HX P&T
System

COl
P&T

contaminant of interest

pump and treat

6.2.3.4 Tritium

Tritium was mapped using a single kriging grid covering the entire GIA. The general data selection
process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection parameters are listed in
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Table 6-11, and the final interpolation input dataset is provided in Appendix B. Data selection parameters
were:

CT: “MEAN_VALOR ND_MDA”. For routine samples at all locations except aquifer tubes, the
value used for mapping was the mean concentration measured during the most recent year data were
collected. If the measured concentration was below the reporting limit (“non-detect”), then the
reported value was replaced with the MDA before the mean was calculated.

CTAQ: “MAX VALOR ND MDA” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
If the measured concentration was below the reporting limit (“non-detect”), then the reported value
was replaced with the MDA before the maximum was determined. For aquifer tube groups, only the
aquifer tube with the highest concentration was used for mapping. The other aquifer tubes in the
group were excluded.

CTC: “MAX_VALOR ND MDA”. If routine measurements were unavailable, then the value used
for mapping was the maximum concentration measured in characterization samples during the most
recent year data were collected. If the measured concentration was below the reporting limit
(“non-detect”), then the reported value was replaced with the MDA before the maximum was
determined.

Type 1 data points representing average P&T system effluent concentrations were added at the locations
of the 100-HR-3 area injection wells (Table 6-17).

Table 6-17. Other Data Points Added to the 100-HR-3 Tritium Interpolation Input File

MAPPING OTHER
NAME VALUE YEAR COl DATA REASON
(pCilL) TYPE
Average 2015 P&T Effluent
199-D5-128 2193 2015 Tritium 1 concentration for 100-DX P&T
System
Average 2015 P&T Effluent
199-D5-129 2193 2015 Tritium 1 concentration for 100-DX P&T
System
Average 2015 P&T Effluent
199-D5-148 2193 2015 Tritium 1 concentration for 100-DX P&T
System
Average 2015 P&T Effluent
199-D5-42 2193 2015 Tritium 1 concentration for 100-DX P&T
System
Average 2015 P&T Effluent
199-D5-44 2193 2015 Tritium 1 concentration for 100-DX P&T
System
Average 2015 P&T Effluent
199-D6-1 2193 2015 Tritium 1 concentration for 100-DX P&T
System
Average 2015 P&T Effluent
199-D6-2 2193 2015 Tritium 1 concentration for 100-DX P&T
System
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Table 6-17. Other Data Points Added to the 100-HR-3 Tritium Interpolation Input File

MAPPING OTHER
NAME VALUE YEAR col DATA REASON
(pCilL) TYPE

Average 2015 P&T Effluent
199-D7-4 2193 2015 Tritium 1 concentration for 100-DX P&T
System

Average 2015 P&T Effluent
199-D7-5 2193 2015 Tritium 1 concentration for 100-DX P&T
System

Average 2015 P&T Effluent
199-D8-99 2193 2015 Tritium 1 concentration for 100-DX P&T
System

Average 2015 P&T Effluent
699-93-48C 2193 2015 Tritium 1 concentration for 100-HX P&T
System

Average 2015 P&T Effluent
199-H1-20 1050 2015 Tritium 1 concentration for 100-HX P&T
System

Average 2015 P&T Effluent
199-H1-21 1050 2015 Tritium 1 concentration for 100-HX P&T
System

Average 2015 P&T Effluent
199-H1-25 1050 2015 Tritium 1 concentration for 100-HX P&T
System

Average 2015 P&T Effluent
199-H1-27 1050 2015 Tritium 1 concentration for 100-HX P&T
System

Average 2015 P&T Effluent
199-H1-6 1050 2015 Tritium 1 concentration for 100-HX P&T
System

Average 2015 P&T Effluent
199-H3-27 1050 2015 Tritium 1 concentration for 100-HX P&T
System

Average 2015 P&T Effluent
199-H4-17 1050 2015 Tritium 1 concentration for 100-HX P&T
System

Average 2015 P&T Effluent
199-H4-18 1050 2015 Tritium 1 concentration for 100-HX P&T
System

Average 2015 P&T Effluent
199-H4-71 1050 2015 Tritium 1 concentration for 100-HX P&T
System

Average 2015 P&T Effluent
199-H4-72 1050 2015 Tritium 1 concentration for 100-HX P&T
System

6-29



ECF-HANFORD-16-0061, REV. 0

Table 6-17. Other Data Points Added to the 100-HR-3 Tritium Interpolation Input File

MAPPING OTHER
NAME VALUE YEAR COl DATA REASON
(pCilL) TYPE
Average 2015 P&T Effluent
199-H4-73 1050 2015 Tritium 1 concentration for 100-HX P&T
System
Average 2015 P&T Effluent
199-H4-78 1050 2015 Tritium 1 concentration for 100-HX P&T
System
Average 2015 P&T Effluent
199-H4-79 1050 2015 Tritium 1 concentration for 100-HX P&T
System
Average 2015 P&T Effluent
199-H6-2 1050 2015 Tritium 1 concentration for 100-HX P&T
System
Average 2015 P&T Effluent
199-H6-7 1050 2015 Tritium 1 concentration for 100-HX P&T
System
Average 2015 P&T Effluent
199-H6-8 1050 2015 Tritium 1 concentration for 100-HX P&T
System
Average 2015 P&T Effluent
699-95-45B 1050 2015 Tritium 1 concentration for 100-HX P&T
System
Col = contaminant of interest
P&T = pump and treat

No concentration data points were greater than 20,000 pCi/L and, therefore, no mapping was performed
for tritium in 100-HR-3.

6.2.3.5 Uranium

Uranium maps were developed considering two separate areas, roughly corresponding to 100-D and the
Horn/100-H, respectively, using a fine interpolation grid in each area.

The 100-HR-3 uranium concentration data were pre-processed according to the special data selection
procedure outlined in Section 3.2.2 and Figure 3-1. Special data selection rules were used given that
measurements taken in 2015 provided adequate spatial coverage across the GIA. Review of specific
conductance data also suggested that variations in uranium concentration occur in response to annual
fluctuations in the Colombia River stage. Therefore, two uranium plume maps were generated, one
representing conditions during the high river stage period (4/15/2015 — 7/31/2015) and another
representing conditions during the low river stage period (9/1/2015-12/31/2015).

First, all measurements taken prior to CY 2015 were excluded. Then, two datasets were generated,
representing the high river stage period, 4/15/2015 to 7/31/2015, and the low river-stage period, 9/1/2015
to 12/31/2015, respectively. For both the high and low river stage datasets, data selection parameters
were:
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e CT:“MEAN VALOR ND_SRL”. For routine samples at all locations except aquifer tubes, the value
used for mapping was the mean concentration measured during the river stage period. Mean was
calculated from the reported concentration, as listed in the “STD_VALUE_RPTD” field of the HEIS
database. Before proceeding with averaging, if the sample is flagged “non-detect”, the value in the
“STD_VALUE_RPTD” field is replaced with the value in the “STD _REPORTING_ LIMIT” field, if
it is not blank; otherwise, the value in the “STD_VALUE_RPTD” field is used.

e CTAQ: “MEAN_VALOR ND SRL” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the mean concentration measured during the river stage period. Mean concentration was
determined from the reported concentration, as listed in the “STD_VALUE_RPTD” field of the HEIS
database. Before proceeding with averaging, if the sample is flagged “non-detect”, the value in the
“STD_VALUE_RPTD” field is replaced with the value in the “STD _REPORTING_ LIMIT” field, if
it is not blank; otherwise, the value in the “STD_VALUE RPTD” field is used. For aquifer tube
groups, only the aquifer tube with the highest concentration was used for mapping. The other aquifer
tubes in the group were excluded. If an aquifer tube was not measured during either the high river
stage period, or the low river stage period, it was excluded. However, if an aquifer tube was measured
during the low river-stage period, but not during the high river-stage period, the low river-stage
period value was added to the high river-stage period dataset.

e CTC:“MAX VALOR ND_SRL”. If routine measurements were unavailable, then the value used for
mapping was the maximum concentration measured in characterization samples measured during the
river stage period. Maximum concentration was determined from the reported concentration, as listed
in the “STD_VALUE RPTD” field of the HEIS database. Before proceeding with averaging, if the
sample is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the
value in the “STD_REPORTING_ LIMIT” field, if it is not blank; otherwise, the value in the
“STD_VALUE_RPTD” field is used.

For the high river stage period (4/15/2015 to 7/31/2015):

For aquifer tubes and wells, mean concentration measured during the high river stage period was used for
the interpolation input files. If a well was not measured during the high river stage period, then the annual
average for CY 2015 was used. If an aquifer tube was not measured during the high river stage period, but
was measured during the low river stage period, then the low river stage mean concentration was included
in the high river stage input files. If an aquifer tube was not measured during either the high- or low river
stage periods, it was excluded. The data selection process then continued according to the general data
selection rules outlined in Section 3.2.1 and Figure 3-1.

For the low river stage period (9/1/2015-12/31/2015):

For aquifer tubes and wells, mean concentration measured during the low river stage period was used for
the interpolation input files. If a well was not measured during the low river stage period, then the annual
average for CY 2015 was used. If an aquifer tube was not measured during the low river stage period, it
was excluded. The data selection process then continued according to the general data selection rules
outlined in Section 3.2.1 and Figure 3-1.

For both the high- and low river stage maps, Type 1 data points representing average P&T system effluent
concentrations were added at the locations of the 100-HR-3 area injection wells (Table 6-18).
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Table 6-18. Other Data Points Added to the 100-HR-3 Uranium Interpolation Input Files

MAPPING VALUE OTHER DATA
NAME (uglL) YEAR Col TYPE REASON

Average 2015 P&T Effluent
199-D5-128 0.23 2015 Uranium 1 concentration for 100-DX
P&T System

Average 2015 P&T Effluent
199-D5-129 0.23 2015 Uranium 1 concentration for 100-DX
P&T System

Average 2015 P&T Effluent
199-D5-148 0.23 2015 Uranium 1 concentration for 100-DX
P&T System

Average 2015 P&T Effluent
199-D5-42 0.23 2015 Uranium 1 concentration for 100-DX
P&T System

Average 2015 P&T Effluent
199-D5-44 0.23 2015 Uranium 1 concentration for 100-DX
P&T System

Average 2015 P&T Effluent
199-D6-1 0.23 2015 Uranium 1 concentration for 100-DX
P&T System

Average 2015 P&T Effluent
199-D6-2 0.23 2015 Uranium 1 concentration for 100-DX
P&T System

Average 2015 P&T Effluent
199-D7-4 0.23 2015 Uranium 1 concentration for 100-DX
P&T System

Average 2015 P&T Effluent
199-D7-5 0.23 2015 Uranium 1 concentration for 100-DX
P&T System

Average 2015 P&T Effluent
199-D8-99 0.23 2015 Uranium 1 concentration for 100-DX
P&T System

Average 2015 P&T Effluent
699-93-48C 0.23 2015 Uranium 1 concentration for 100-DX
P&T System

Average 2015 P&T Effluent
199-H1-20 0.23 2015 Uranium 1 concentration for 100-HX
P&T System

Average 2015 P&T Effluent
199-H1-21 0.23 2015 Uranium 1 concentration for 100-HX
P&T System

Average 2015 P&T Effluent
199-H1-25 0.23 2015 Uranium 1 concentration for 100-HX
P&T System
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Table 6-18. Other Data Points Added to the 100-HR-3 Uranium Interpolation Input Files

MAPPING VALUE OTHER DATA
NAME (uglL) YEAR Col TYPE REASON

Average 2015 P&T Effluent
199-H1-27 0.23 2015 Uranium 1 concentration for 100-HX
P&T System

Average 2015 P&T Effluent
199-H1-6 0.23 2015 Uranium 1 concentration for 100-HX
P&T System

Average 2015 P&T Effluent
199-H3-27 0.23 2015 Uranium 1 concentration for 100-HX
P&T System

Average 2015 P&T Effluent
199-H4-17 0.23 2015 Uranium 1 concentration for 100-HX
P&T System

Average 2015 P&T Effluent
199-H4-18 0.23 2015 Uranium 1 concentration for 100-HX
P&T System

Average 2015 P&T Effluent
199-H4-71 0.23 2015 Uranium 1 concentration for 100-HX
P&T System

Average 2015 P&T Effluent
199-H4-72 0.23 2015 Uranium 1 concentration for 100-HX
P&T System

Average 2015 P&T Effluent
199-H4-73 0.23 2015 Uranium 1 concentration for 100-HX
P&T System

Average 2015 P&T Effluent
199-H4-78 0.23 2015 Uranium 1 concentration for 100-HX
P&T System

Average 2015 P&T Effluent
199-H4-79 0.23 2015 Uranium 1 concentration for 100-HX
P&T System

Average 2015 P&T Effluent
199-H6-2 0.23 2015 Uranium 1 concentration for 100-HX
P&T System

Average 2015 P&T Effluent
199-H6-7 0.23 2015 Uranium 1 concentration for 100-HX
P&T System

Average 2015 P&T Effluent
199-H6-8 0.23 2015 Uranium 1 concentration for 100-HX
P&T System

Average 2015 P&T Effluent
699-95-45B 0.23 2015 Uranium 1 concentration for 100-HX
P&T System

COl
P&T

contaminant of interest

pump and treat
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No concentration data points were greater than 30 pg/L and, therefore, no mapping was performed for

uranium in 100-HR-3.

6.2.4

100-KR-4
The list of COIs and data selection parameters is provided in Table 6-19.

Table 6-19. COls and Data Selection Parameters for 100-KR-4

HIGH LOW
ou col DORS RIVER RIVER CCHOR"Q)':" "%X cT CTAQ | cTC
STAGE STAGE
MEAN MAX
MAX
100- 1 Carbon-14 y | YALOR | ypier | VRO
KR-4 ND o | (ENE
MDA MDA
100- Hexavalent | Hexavalent | 4/15/2015 on /?01 5 MEAN MEAN \’XL\ALé
KR-4 Chromium; | Chromium; - 12/31/201 y y VALOR VALOR R ND
Chromium Chromium 7/31/2015 5 ND SRL ND SRL SRL
ST MEAN MAX \D"AAL)é
ol Nitrate y | VALOR | VALOR | oo
ND SRL | ND SRL
SRL
MEAN iR MAX
100- | Strontium- VALOR VALO
KR-4 90 y ND JS"RA%RA R ND
MDA MDA
MAX
100- | Trichloro- MEAN MAX | vaLO
KR-4 ethene y | MALGR | VALOR | pun
ND SRL | ND SRL
SRL
MEAN MAX
100- N VALOR | MAX | yalo
Tritium y VALOR
KR-4 ND pers D
MDA MDA

Note: for additional acronym explanation see Section 6.1.2 Data Selection Parameters

CcOoC
COl
MDA
ou

contaminant of concern
contaminant of interest

Minimum Detectable Activity

Operable Unit

Kriging interpolation parameters, along with the name of the corresponding QUANTILE input file(s), are
provided in Table 6-20. The QUANTILE input datasets are provided in Appendix B.
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Table 6-20. COls and Interpolation Parameters for 100-KR-4

Col Keiging MIiQr:rTguem M;);i:;l;m Angle File Name
Type (m) (m) (degrees)
Carbon-14 RNK 350 700 300 100-KR-4_Carbon_14.dat
Chromium
High riverstage MIK 650 1170 345 100_KR-4_KN_ChromComb,_HI.dat
K- North Area
Chromium
High river stage MIK 650 1000 300 100_KR-4_KW_KE_ChromComb_H]I.dat
K- East/West Area
Chromium
Low river stage MIK 650 1170 344 100_KR-4_KN_ChromComb_LO.dat
K- North Area
Chromium
Lo river slags MIK 650 1000 300 100_KR-4 KW_KE_ChromComb_LO.dat
K - East/West
Area
Nitrate RNK 350 700 300 100-KR-4_Nitrate.dat
Strontium-90
MIK 400 600 335 100_KR-4_KN_Strontium-90.dat
K- North Area
Strontium-90
K - East\West MIK 350 700 300 100_KR-4_KW_KE_Strontium-90.dat
Area
Trichloroethene RNK 350 700 300 100-KR-4_Trichloroethene.dat
Tritium MIK 350 700 300 100-KR-4_Tritium.dat

Note: for additional acronym explanation see Section 6.1.2 Data Selection Parameters
COl = contaminant of interest

Several wells were excluded from all 100-KR-4 interpolation input files because their screened intervals
were outside the aquifer zone of interest. Several additional wells were excluded based on input from the
GIA Project Scientist because measured concentrations were not considered to be representative of the
aquifer (Table 6-21). All excluded data are listed in Appendix A, Table A-5.
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Table 6-21. Measurement Locations Excluded from all 100-KR-4 Interpolation Input Files

NAME Col REASON
199-K-109A ALL Well decommissioned in 2008. Data from 2008 no longer
considered representative of plume conditions.
199-K-192 ALL Well screened in the RUM
Well decommissioned in 2011. Data no longer considered
199-K-195 ALL representative of plume conditions. A replacement well
(199-K-205) has been drilled
199-K-27 ALL Well decommissioned in 2008. Data from 2008 no longer
considered representative of plume conditions.
199-K-32B ALL Well screened in the RUM
100-NR-2 Strontium-90 N-182: remove from dataset
199-0-102 ALL (different screened interval); All applicable GIA/COI
Well screened more than 15 ft below water table.
199-N-70 ALL Concentrations of analytes lower compared to
concentrations detected by nearby water table wells
Well screened more than 15 ft below water table.
199-N-77 ALL Concentrations of analytes lower compared to
concentrations detected by nearby water table wells
199-N-80 ALL Well screened in RUM.
Drilled as a Grounding Well. Groundwater samples
C8205 ALL collected during drilling not considered representative of
current groundwater conditions

COl = contaminant of interest
GIA = Groundwater Interest Area
RUM = Ringold Upper Mud
6.2.4.1 Interpolated and Migrated Data Points in the 100-KR-4 Area

Migrated data points were determined for strontium-90 and carbon-14. The historical high-valued
samples of carbon-14 that were considered in the migration calculations are tabulated in Table 6.-22. The
historical locations of measured high-concentration carbon-14 are both immediately down gradient of the
reactor gas dryer condensate cribs, known release points for carbon-14-contaminated waste water:

Table 6-22. Historic High Carbon-14 Samples

NORTHING | EASTING C14 Max
WELL_NAME - Sample Date
= (m) (m) (pCilL) &
199-K-30 (vicinity of 105-KE) 146781 569238 23,000 6/3/1993
199-K-106A (vicinity of 105-KW) 146502 568697 39,600 9/29/1997

For strontium-90, the historical high-valued samples that were considered in the migration calculations
are presented in the Table 6-23. Note that the historical locations of measured high-concentration
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strontium-90 are both immediately downgradient of the reactor fuel storage basin overflow cribs/reverse
wells, known release points for strontium-90-contaminated waste water:

Table 6-23. Historic High Strontium-90 Samples

WELL_NAME NOF:E:'NG EA(s;')NG s(rggm" Sample Date
199-K-109A (vicinity of 105-KE) 146748 569122 18,600 9/25/1997
Parameters used in the migration calculations are tabulated in Table 6-24.
Table 6-24. Parameters Used in Interpolation-Migration Calculations
Parameter Strontium-90 Carbon-14 Unit(s)
Hydraulic Conductivity 8 8 m/d
Hydraulic Gradient (Magnitude) 0.00292(a), 0.005(b) 0.00292(a), 0.005(b) -
Hydraulic Gradient (Azimuth) 350 350 -
Mobile Porosity 0.18 0.18 -
Distribution Coefficient 0.007 0.0018 md/kg
Bulk density 1900 1900 kg/m3
Retardation Rate 74.9 20.0 -
Half Life 28.8 5730 Years
Half Life 10,519 2,092,883 Days
Rate of Decay 6.59E-05 3.31E-07 1/day

Note: Parameters are based upon those presented in ECF-200P01-09-2352 (Rev. 0, 2010), ECF-100KR4-11-0113
(Rev. 3, 2011), ECF-100KR2-12-0021 (2012), SGW-46279 (Rev. 2, 2010).

a. Prior to KW P&T remedy

b. Following commencement of KW P&T remedy

The location over time and associated value of the migrated data that result from these calculations are

presented in Table 6-25.

Table 6-25. Summary of Migrated Data used in the 100-KR-4 Mapping Analysis

Date M(i.::iiteur:ite gi:iilt?:rtl Easting (m) | Northing (m) (VZI_';E
(degrees) pCilL)

Contaminant: Strontium-90 Well: 199-K-109A
9/25/1997 n/a n/a 569122 146748 18,600
1/1/2007 0.00292 350 569121 146754 14,881
12/31/2011 0.005 350 569120 146760 13,195
12/31/2015 0.006 335 569118 146764 11,984
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Table 6-25. Summary of Migrated Data used in the 100-KR-4 Mapping Analysis

Date M‘i’ga:iiti’:e S Easting (m) | Northing (m) (Vi':'_‘;f
(degrees) pCilL)
Contaminant: Carbon-14 Well: 199-K-106A
9/29/1997 n/a n/a 568697 146502 39,600
1/1/2007 0.00292 350 568694 146524 39,556
12/31/2011 0.005 350 568690 146544 39,632
12/31/2015 0.005 350 568687 146560 39,513

The data point CP_2016_4 for carbon-14 corresponds to a migrated value for well 199-K-30 for which its
location was modified for CY2015 but not its value.

6.24.2 Carbon-14

Carbon-14 was mapped using a single kriging grid covering the entire GIA. Measurement locations in the
100-NR-2 GIA were included to ensure plume continuity across the GIA boundary. The general data
selection process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection parameters are
listed in Table 6-19, and the final interpolation input dataset is provided in Appendix B. Data selection
parameters were:

e CT:“MEAN _VALOR ND MDA”. For routine samples at all locations except aquifer tubes, the
value used for mapping was the mean concentration measured during the most recent year data were
collected. If the measured concentration was below the reporting limit (“non-detect”), then the
reported value was replaced with the MDA before the mean was calculated.

e CTAQ: “MAX VALOR ND MDA” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
If the measured concentration was below the reporting limit (“non-detect”), then the reported value
was replaced with the MDA before the maximum was determined. For aquifer tube groups, only the
aquifer tube with the highest concentration was used for mapping. The other aquifer tubes in the
group were excluded.

e CTC: “MAX VALOR ND_ MDA”. If routine measurements were unavailable, then the value used
for mapping was the maximum concentration measured in characterization samples during the most
recent year data were collected. If the measured concentration was below the reporting limit (“non-
detect”), then the reported value was replaced with the MDA before the maximum was determined.

Type 1 data points representing average effluent concentrations were added at the locations of the 100-
KR-4 area injection wells. Two migrated data points calculated for the CY 2015 plume distributions and
two characterization data points were also included. All Type 1/3 data points are listed in Table 6-26.
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Table 6-26. Other Data Points Added to the 100-KR-4 Carbon-14 Interpolation Input File

NAME

MAPPING VALUE (pCilL)

YEAR

col

OTHER
DATA
TYPE

REASON

199-K-106A MIG

39513

OTHER
DATA

Carbon-14

Migrated Data

199-K-121A

17.3

2015

Carbon-14

Average 2015 P&T
Effluent
concentration for
100-KR-4 P&T
System

199-K-122A

17.3

2015

Carbon-14

Average 2015 P&T
Effluent
concentration for
100-KR-4 P&T
System

199-K-123A

17.3

2015

Carbon-14

Average 2015 P&T
Effluent
concentration for
100-KR-4 P&T
System

199-K-124A

17.3

2015

Carbon-14

Average 2015 P&T
Effluent
concentration for
100-KR-4 P&T
System

199-K-128

17.3

2015

Carbon-14

Average 2015 P&T
Effluent
concentration for
100-KR-4 P&T
System

199-K-143

65.6

2015

Carbon-14

Average 2015 P&T
Effluent
concentration for
100-KX P&T
System

199-K-156

65.6

2015

Carbon-14

Average 2015 P&T
Effluent
concentration for
100-KX P&T
System

199-K-158

450

2015

Carbon-14

Average 2015 P&T
Effluent
concentration for
100-KW P&T
System

199-K-159

65.6

2015

Carbon-14

Average 2015 P&T
Effluent
concentration for
100-KX P&T
System
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Table 6-26. Other Data Points Added to the 100-KR-4 Carbon-14 Interpolation Input File

NAME

MAPPING VALUE (pCilL)

YEAR

col

OTHER
DATA
TYPE

REASON

199-K-160

65.6

2015

Carbon-14

Average 2015 P&T
Effluent
concentration for
100-KX P&T
System

199-K-164

65.6

2015

Carbon-14

Average 2015 P&T
Effluent
concentration for
100-KX P&T
System

199-K-169

65.6

2015

Carbon-14

Average 2015 P&T
Effluent
concentration for
100-KX P&T
System

199-K-170

65.6

2015

Carbon-14

Average 2015 P&T
Effluent
concentration for
100-KX P&T
System

199-K-172

65.6

2015

Carbon-14

Average 2015 P&T
Effluent
concentration for
100-KX P&T
System

199-K-174

450

2015

Carbon-14

Average 2015 P&T
Effluent
concentration for
100-KW P&T
System

199-K-175

450

2015

Carbon-14

Average 2015 P&T
Effluent
concentration for
100-KW P&T
System

199-K-179

17.3

2015

Carbon-14

Average 2015 P&T
Effluent
concentration for
100-KR-4 P&T
System

199-K-180

65.6

2015

Carbon-14

Average 2015 P&T
Effluent
concentration for
100-KX P&T
System
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Table 6-26. Other Data Points Added to the 100-KR-4 Carbon-14 Interpolation Input File

OTHER
NAME MAPPING VALUE (pCi/L) YEAR Col DATA REASON
TYPE

Average 2015 P&T
Effluent
199-K-206 450 2015 Carbon-14 1 concentration for
100-KW P&T
System

Maximum
concentration from
199-K-221 3320 2015 Carbon-14 1 characterization

data collected
during well drilling

Maximum
concentration from
199-K-222 4830 2015 Carbon-14 1 characterization

data collected
during well drilling

OTHER Migrated Data for

CP_2016_4 22948 DATA Carbon-14 3 199-K-30

COl = contaminant of interest
P&T = pump and treat

6.24.3 Chromium

Chromium maps were developed considering two separate areas, roughly corresponding to K-North, and
K-West/K-East areas, respectively, using a fine interpolation grid in each area. For all chromium maps,
measurement locations in the 100-NR-2 GIA were included to ensure plume continuity across the GIA
boundary. The 100-KR-4 chromium concentration data were pre-processed according to the special data
selection procedure outlined in Section 3.2.2 and Figure 3-1. Special data selection rules were used
because data review suggested that significant variations in chromium concentration occur in response to
annual fluctuations in the Colombia River stage. Therefore, two chromium plume maps were generated,
one representing conditions during the high river stage period and another representing conditions during
the low river stage period.

Two chromium datasets were generated, representing the high river stage period, from 4/15/2015 to
7/31/2015, and the low river-stage period, from 9/1/2015 to 12/31/2015, respectively. For both the high
and low river stage datasets, data selection parameters were:

e COMBCHROM: “yes”. Both hexavalent chromium and filtered total chromium measurement were
used when calculating average or maximum concentration. Unfiltered total chromium measurements
were excluded.

e CT:“MEAN VALOR ND SRL”. For routine samples at all locations except aquifer tubes, the value
used for mapping was the mean concentration measured during the corresponding river stage period.
Mean was calculated from the reported concentration, as listed in the “STD_VALUE_ RPTD” field of
the HEIS database. Before proceeding with averaging, if the sample is flagged “non-detect”, the value
in the “STD_VALUE RPTD field is replaced with the value in the “STD _REPORTING_LIMIT”
field, if it is not blank; otherwise, the value in the “STD VALUE RPTD” field is used.
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e CTAQ: “MEAN_VALOR ND SRL” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the mean concentration measured during the river stage period. Mean concentration was
determined from the reported concentration, as listed in the “STD_VALUE_ RPTD” field of the HEIS
database. Before proceeding with averaging, if the sample is flagged “non-detect”, the value in the
“STD_VALUE_RPTD field is replaced with the value in the “STD_REPORTING_ LIMIT” field, if
it is not blank; otherwise, the value in the “STD_VALUE RPTD” field is used. For aquifer tube
groups, only the aquifer tube with the highest concentration was used for mapping. The other aquifer
tubes in the group were excluded. If an aquifer tube was not measured during either the high river
stage period, or the low river stage period, it was excluded.

e CTC: “MAX VALOR ND_SRL”. If routine measurements were unavailable, then the value used for
mapping was the maximum concentration measured in characterization samples measured during the
river stage period. Maximum concentration was determined from the reported concentration, as listed
in the “STD_VALUE_RPTD” field of the HEIS database. Before proceeding with averaging, if the
sample is flagged “non-detect”, the value in the “STD VALUE RPTD” field is replaced with the
value in the “STD_REPORTING_LIMIT” field, if it is not blank; otherwise, the value in the
“STD_VALUE RPTD” field is used.

For the high river stage period (4/15/2015 to 7/31/2015):

For aquifer tubes and wells, mean concentration measured during the high river stage period was used for
the interpolation input files. If a well was not measured during the high river stage period, then the annual
average for the most recent measurement year was used. If an aquifer tube was not measured during the
high river stage period, but was measured during the low river stage period, then the low river stage mean
concentration was included in the high river stage input files. The data selection process then continued
according to the general data selection rules outlined in Section 3.2.1 and Figure 3-1.

For the low river stage period (9/1/2015-12/31/2015):

For aquifer tubes and wells, mean concentration measured during the low river stage period was used for
the interpolation input files. If a well was not measured during the low river stage period, then the annual
average for the most recent measurement year was used. If an aquifer tube was not measured during the
low river stage period, it was excluded. The data selection process then continued according to the general
data selection rules outlined in Section 3.2.1 and Figure 3-1.

In both the high and low river stage datasets, Type 1 data points representing average P&T system
effluent concentrations were added at the locations of the 100-KR-4 area injection wells. Five Type 3
points were added to the dataset. Two Type 1 data points were also added: well 199-K-221, where the
measured value from the characterization sample in 2015 was considered; and well 699-81-58 with
historical measurement from 2010 (Table 6-27).

Table 6-27. Other Data Points Added to the 100-KR-4 Chromium Interpolation Input Files

OTHER
NAME MAPPING VALUE (ug/L) YEAR Ccol DATA REASON
TYPE

Average 2015

P&T Effluent

199-K-121A 1.3 2015 Hexavalent Chromium 1 concentration
for 100-KR-4

P&T System
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Table 6-27. Other Data Points Added to the 100-KR-4 Chromium Interpolation Input Files

NAME

MAPPING VALUE (ng/L)

YEAR

col

OTHER
DATA
TYPE

REASON

199-K-122A

1.3

2015

Hexavalent Chromium

Average 2015
P&T Effluent

concentration
for 100-KR-4

P&T System

199-K-123A

1.3

2015

Hexavalent Chromium

Average 2015
P&T Effluent
concentration
for 100-KR-4
P&T System

199-K-124A

1.3

2015

Hexavalent Chromium

Average 2015
P&T Effluent
concentration
for 100-KR-4
P&T System

199-K-128

1.3

2015

Hexavalent Chromium

Average 2015
P&T Effluent
concentration
for 100-KR-4
P&T System

199-K-143

1.2

2015

Hexavalent Chromium

Average 2015
P&T Effluent
concentration
for 100-KX P&T
System

199-K-156

1.2

2015

Hexavalent Chromium

Average 2015
P&T Effluent
concentration
for 100-KX P&T
System

199-K-158

1.2

2015

Hexavalent Chromium

Average 2015
P&T Effluent
concentration
for 100-KW
P&T System

199-K-159

1.2

2015

Hexavalent Chromium

Average 2015
P&T Effluent
concentration
for 100-KX P&T
System

199-K-160

1.2

2015

Hexavalent Chromium

Average 2015
P&T Effluent
concentration
for 100-KX P&T
System
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Table 6-27. Other Data Points Added to the 100-KR-4 Chromium Interpolation Input Files

NAME

MAPPING VALUE (ng/L)

YEAR

col

OTHER
DATA
TYPE

REASON

199-K-164

1.2

2015

Hexavalent Chromium

Average 2015
P&T Effluent
concentration
for 100-KX P&T
System

199-K-169

1.2

2015

Hexavalent Chromium

Average 2015
P&T Effluent
concentration
for 100-KX P&T
System

199-K-170

1.2

2015

Hexavalent Chromium

Average 2015
P&T Effluent
concentration
for 100-KX P&T
System

199-K-172

1.2

2015

Hexavalent Chromium

Average 2015
P&T Effluent
concentration
for 100-KX P&T
System

199-K-174

1.2

2015

Hexavalent Chromium

Average 2015
P&T Effluent
concentration
for 100-KW
P&T System

199-K-175

1.2

2015

Hexavalent Chromium

Average 2015
P&T Effluent
concentration
for 100-KW
P&T System

199-K-179

1.3

2015

Hexavalent Chromium

Average 2015
P&T Effluent
concentration
for 100-KR-4
P&T System

199-K-180

1.2

2015

Hexavalent Chromium

Average 2015
P&T Effluent
concentration
for 100-KX P&T
System

199-K-206

1.2

2015

Hexavalent Chromium

Average 2015
P&T Effluent
concentration
for 100-KW
P&T System
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Table 6-27. Other Data Points Added to the 100-KR-4 Chromium Interpolation Input Files

NAME

MAPPING VALUE (ng/L)

YEAR

col

OTHER
DATA
TYPE

REASON

199-K-221

15.1

2015

Hexavalent Chromium

Maximum
concentration
from
characterization
data collected
during well
drilling

699-81-58

2010

Hexavalent Chromium

This location
historically
exhibited
concentration
below 10 ug/L
since about
1993 and the
last
measurement
in 2010 was 2
ug/L

CP_2014 5

OTHER
DATA

Hexavalent Chromium

Control Point:
eastern side of
the Cr(VI)
plume in the
vicinity of KE
reactor. These
points are
intended to
constrain
expansion of
the Cr(VI)
plume in the
upgradient
direction and
the
concentrations
are consistent
with nearby well

measurements.
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Table 6-27. Other Data Points Added to the 100-KR-4 Chromium Interpolation Input Files

NAME

OTHER
MAPPING VALUE (ng/L) YEAR col

DATA REASON
TYPE

Control Point:
eastern side of
the Cr(VI)
plume in the
vicinity of KE
reactor. These
points are

intended to
5 OTHER

constrain
DATA Hexavalent Chromium 3 expansion of

the Cr(VI)
plume in the

upgradient
direction and

the

concentrations
are consistent
with nearby well
measurements.

CP_2014 6

Control Point:
eastern side of
the Cr(VI)
plume in the
vicinity of KE
reactor. These
points are

intended to
5 OTHER

constrain
DATA Hexavalent Chromium 3 expansion of

the Cr(VI)
plume in the
upgradient
direction and
the
concentrations
are consistent
with nearby well

measurements.
CP_2014_70 1.9 OTHER

. Control point:
DATA | Hexavalent Chromium 3 1.9 ppb

CP_2014 7
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Table 6-27. Other Data Points Added to the 100-KR-4 Chromium Interpolation Input Files

OTHER

NAME MAPPING VALUE (ng/L) YEAR Col DATA REASON
TYPE

Control Point:
eastern side of
the Cr(VI)
plume in the
vicinity of KE
reactor. These
points are
intended to

constrain
CP_2014_8 5 GTHER Hexavalent Chromium 3 expansion of
DATA
the Cr(VI)
plume in the
upgradient
direction and
the
concentrations
are consistent
with nearby well
measurements.

COl = contaminant of interest
Cr(V1) = hexavalent chromium
P&T = pump and treat

One point was removed at the request of the GIA Project Scientist from High River Stage (Table 6-28).

Table 6-28. Measurements Excluded from the 100-KR-4 Chromium Interpolation Input Files

NAME col REASON
Hexavalent
199-K-222 Chromium; Remove from high RS
Chromium

(ef0]] contaminant of interest

6.2.4.4 Nitrate

Nitrate was mapped using a single kriging grid covering the entire GIA. Measurement locations in the
100-NR-2 GIA were included to ensure plume continuity across the GIA boundary. The general data
selection process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection parameters are
listed in Table 6-19, and the final interpolation input dataset is provided in Appendix B. Data selection
parameters were:

e CT:“MEAN_VALND_OR_SRL”. For routine samples at all locations except aquifer tubes, the value
used for mapping was the mean concentration measured during the most recent year data were
collected. Mean was calculated from the reported concentration, as listed in the
“STD_VALUE RPTD” field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
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the “STD REPORTING LIMIT” field, if it is not blank; otherwise, the value in the
“STD VALUE RPTD” field is used.

CTAQ: “MAX VALND OR_SRL” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
Maximum concentration was determined from the reported concentration, as listed in the
“STD_VALUE RPTD” field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
the “STD REPORTING LIMIT” field, if it is not blank; otherwise, the value in the
“STD_VALUE_RPTD” field is used. For aquifer tube groups, only the aquifer tube with the highest
concentration was used for mapping. The other aquifer tubes in the group were excluded.

CTC: “MAX_VALND OR SRL”. If routine measurements were unavailable, then the value used for
mapping was the maximum concentration measured in characterization samples during the most
recent year data were collected. Maximum concentration was determined from the reported
concentration, as listed in the “STD_VALUE RPTD” field of the HEIS database. Before proceeding
with averaging, if the sample is flagged “non-detect”, the value in the “STD _VALUE RPTD” field is
replaced with the value in the “STD_REPORTING LIMIT” field, if it is not blank; otherwise, the
value in the “STD_VALUE_RPTD” field is used.

Type 1 data points representing average P&T system effluent concentrations were added at the locations
of the 100-KR-4 area injection wells. Also, well 199-N-16 with historical measurement from 2012 was
added to the interpolation dataset (Table 6-29).

Table 6-29. Other Data Points Added to the 100-KR-4 Nitrate Interpolation Input File

OTHER
NAME MAPPING VALUE (ug/L) YEAR Col DATA REASON
TYPE

Average 2015 P&T
Effluent

199-K-121A 10200 2015 Nitrate 1 concentration for

100-KR-4 P&T
System

Average 2015 P&T
Effluent

199-K-122A 10200 2015 Nitrate 1 concentration for

100-KR-4 P&T
System

Average 2015 P&T
Effluent

199-K-123A 10200 2015 Nitrate 1 concentration for

100-KR-4 P&T
System

Average 2015 P&T
Effluent

199-K-124A 10200 2015 Nitrate 1 concentration for

100-KR-4 P&T
System
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Table 6-29. Other Data Points Added to the 100-KR-4 Nitrate Interpolation Input File

NAME

MAPPING VALUE (pg/L)

YEAR

col

OTHER
DATA
TYPE

REASON

199-K-128

10200

2015

Nitrate

Average 2015 P&T
Effluent
concentration for
100-KR-4 P&T
System

199-K-143

14300

2015

Nitrate

Average 2015 P&T
Effluent
concentration for
100-KX P&T
System

199-K-156

14300

2015

Nitrate

Average 2015 P&T
Effluent
concentration for
100-KX P&T
System

199-K-158

22600

2015

Nitrate

Average 2015 P&T
Effluent
concentration for
100-KW P&T
System

199-K-159

14300

2015

Nitrate

Average 2015 P&T
Effluent
concentration for
100-KX P&T
System

199-K-160

14300

2015

Nitrate

Average 2015 P&T
Effluent
concentration for
100-KX P&T
System

199-K-164

14300

2015

Nitrate

Average 2015 P&T
Effluent
concentration for
100-KX P&T
System

199-K-169

14300

2015

Nitrate

Average 2015 P&T
Effluent
concentration for
100-KX P&T
System

199-K-170

14300

2015

Nitrate

Average 2015 P&T
Effluent
concentration for
100-KX P&T
System
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Table 6-29. Other Data Points Added to the 100-KR-4 Nitrate Interpolation Input File

NAME

MAPPING VALUE (pg/L)

YEAR

col

OTHER
DATA
TYPE

REASON

199-K-172

14300

2015

Nitrate

Average 2015 P&T
Effluent
concentration for
100-KX P&T
System

199-K-174

22600

2015

Nitrate

Average 2015 P&T
Effluent
concentration for
100-KW P&T
System

199-K-175

22600

2015

Nitrate

Average 2015 P&T
Effluent
concentration for
100-KW P&T
System

199-K-179

10200

2015

Nitrate

Average 2015 P&T
Effluent
concentration for
100-KR-4 P&T
System

199-K-180

14300

2015

Nitrate

Average 2015 P&T
Effluent
concentration for
100-KX P&T
System

199-K-206

22600

2015

Nitrate

Average 2015 P&T
Effluent
concentration for
100-KW P&T
System

199-N-16

23800

2012

Nitrate

Most recent
available sample
result (2012)

col
P&T =

contaminant of interest
pump and treat

6.24.5 Strontium-90

Strontium-90 maps were developed considering two separate areas, roughly corresponding to K-North,
and K-West/K-East areas, respectively, using a fine interpolation grid in each area. Measurement
locations in the 100-NR-2 GIA were included to ensure plume continuity across the GIA boundary. The
general data selection process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection
parameters are listed in Table 6-19, and the final interpolation input dataset is provided in Appendix B.
Data selection parameters were:
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CT: “MEAN_VALOR ND_MDA”. For routine samples at all locations except aquifer tubes, the
value used for mapping was the mean concentration measured during the most recent year data were
collected. If the measured concentration was below the reporting limit (“non-detect”), then the
reported value was replaced with the MDA before the mean was calculated.

CTAQ: “MAX VALOR ND MDA” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
If the measured concentration was below the reporting limit (“non-detect”), then the reported value
was replaced with the MDA before the maximum was determined. For aquifer tube groups, only the
aquifer tube with the highest concentration was used for mapping. The other aquifer tubes in the
group were excluded.

CTC: “MAX_VALOR ND MDA”. If routine measurements were unavailable, then the value used
for mapping was the maximum concentration measured in characterization samples during the most
recent year data were collected. If the measured concentration was below the reporting limit (“non-
detect”), then the reported value was replaced with the MDA before the maximum was determined.

Type 1 data points representing average P&T system effluent concentrations were added at the locations
of the 100-KR-4 area injection wells. One migrated data point calculated for the CY 2015 plume
distributions was included. The original laboratory reported value at well C7939 was flagged as
potentially erroneous, and the sample was re-analyzed by the laboratory. The re-analyzed sample result
was used based on input from the GIA Project Scientist and then the average for 2015 was calculated.
Two characterization data points from vertical profile sampling in well 199-K-221 and 199-K-222 were
added to the dataset. One control point upgradient of 199-K-222 was added (Table 6-30).

Table 6-30. Other Data Points Added to the 100-KR-4 Strontium-90 Interpolation Input File

OTHER
NAME MAELTHG YEAR col DATA REASON
VALUE (pCilL) e

199-K-109A MIG 11984

Migrated Data —
Strontium-90 3 value from previous
year

OTHER
DATA

Average 2015 P&T
Effluent
199-K-121A 2.6 2015 Strontium-90 1 concentration for
100-KR-4 P&T
System

Average 2015 P&T
Effluent
199-K-122A 2.6 2015 Strontium-90 1 concentration for
100-KR-4 P&T
System

Average 2015 P&T
Effluent
199-K-123A 2.6 2015 Strontium-90 1 concentration for
100-KR-4 P&T
System

Average 2015 P&T
Effluent
199-K-124A 2.6 2015 Strontium-90 1 concentration for
100-KR-4 P&T
System
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Table 6-30. Other Data Points Added to the 100-KR-4 Strontium-90 Interpolation Input File

NAME

MAPPING
VALUE (pCilL)

YEAR

col

OTHER
DATA
TYPE

REASON

199-K-128

26

2015

Strontium-90

Average 2015 P&T
Effluent
concentration for
100-KR-4 P&T
System

199-K-143

24

2015

Strontium-90

Average 2015 P&T
Effluent
concentration for
100-KX P&T System

199-K-156

24

2015

Strontium-90

Average 2015 P&T
Effluent
concentration for
100-KX P&T System

199-K-158

1.5

2015

Strontium-90

Average 2015 P&T
Effluent
concentration for
100-KW P&T
System

199-K-159

24

2015

Strontium-90

Average 2015 P&T
Effluent
concentration for
100-KX P&T System

199-K-160

24

2015

Strontium-90

Average 2015 P&T
Effluent
concentration for
100-KX P&T System

199-K-164

24

2015

Strontium-90

Average 2015 P&T
Effluent
concentration for
100-KX P&T System

199-K-169

24

2015

Strontium-90

Average 2015 P&T
Effluent
concentration for
100-KX P&T System

199-K-170

24

2015

Strontium-90

Average 2015 P&T
Effluent
concentration for
100-KX P&T System

199-K-172

24

2015

Strontium-90

Average 2015 P&T
Effluent
concentration for
100-KX P&T System

199-K-174

1.5

2015

Strontium-90

Average 2015 P&T
Effluent
concentration for
100-KW P&T
System
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Table 6-30. Other Data Points Added to the 100-KR-4 Strontium-90 Interpolation Input File

NAME

MAPPING
VALUE (pCilL)

YEAR

col

OTHER
DATA
TYPE

REASON

199-K-175

1.5

2015

Strontium-90

Average 2015 P&T
Effluent
concentration for
100-KW P&T
System

199-K-179

26

2015

Strontium-90

Average 2015 P&T
Effluent
concentration for
100-KR-4 P&T
System

199-K-180

24

2015

Strontium-90

Average 2015 P&T
Effluent
concentration for
100-KX P&T System

199-K-206

1.5

2015

Strontium-90

Average 2015 P&T
Effluent
concentration for
100-KW P&T
System

199-K-221

26.2

2015

Strontium-90

Maximum
concentration from
characterization data
collected during well
drilling (26.2 pCi/L)

199-K-222

4000

2015

Strontium-90

Maximum
concentration from
characterization data
collected during well
drilling(4000 pCi/L)

C7939

1.56

2015

Strontium-90

The sample was
reanalyzed and the
new result was a
non-detect (-0.64
pCi/L). The MDA is
1.72. Used available
data for 2015 with
reanalyzed sample.

CP_2016_5

OTHER
DATA

Strontium-90

Control point
upgradient of K-222
based on inferred
upgradient plume
extent from known
source location.

COl
MDA
P&T

contaminant of interest

Minimum Detectable Activity

pump and treat
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Four points were removed based on input from the GIA Project Scientist, because they were not
representative of the aquifer (Table 6-31).

Table 6-31. Measurements Excluded from the 100-KR-4 Strontium-90 Interpolation Input Files

NAME Col REASON

Exclude Sr-90 data only. Well screened with 5 ft length screen more than
199-N-120 Strontium-90 15 ft below water table. Concentrations of Sr-90 much lower compared to
concentrations detected by nearby water table wells

Exclude Sr-90 data only. Well screened with 5 ft length screen at bottom
of unconfined aquifer more than 15 ft below water table. Concentrations
of Sr-90 much lower compared to concentrations detected by nearby
water table wells

199-N-121 Strontium-90

Exclude Sr-90 data only. Well screened more than 15 ft below water
199-N-69 Strontium-90 table. Concentrations of Sr-90 much lower compared to concentrations
detected by nearby water table wells

Low concentrations in well not considered representative compared to

Liph i higher concentrations detected in nearby wells.

COl

contaminant of interest

6.2.4.6 Trichloroethene

Trichloroethene was mapped using a single kriging grid covering the entire GIA. Measurement locations
in the 100-NR-2 GIA were included to ensure plume continuity across the GIA boundary. The general
data selection process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection parameters
are listed in Table 6-19, and the final interpolation input dataset is provided in Appendix B. Data selection
parameters were:

CT: “MEAN_VALOR_ND_SRL”. For routine samples at all locations except aquifer tubes, the value
used for mapping was the mean concentration measured during the most recent year data were
collected. Mean was calculated from the reported concentration, as listed in the

“STD_VALUE RPTD” field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
the “STD REPORTING LIMIT” field, if it is not blank; otherwise, the value in the

“STD_VALUE RPTD” field is used.

CTAQ: “MAX VALOR ND SRL” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
Maximum concentration was determined from the reported concentration, as listed in the
“STD_VALUE _RPTD” field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
the “STD_REPORTING_LIMIT” field, if it is not blank; otherwise, the value in the
“STD_VALUE_RPTD field is used. For aquifer tube groups, only the aquifer tube with the highest
concentration was used for mapping. The other aquifer tubes in the group were excluded.

CTC: “MAX_VALOR ND SRL”. If routine measurements were unavailable, then the value used for
mapping was the maximum concentration measured in characterization samples during the most
recent year data were collected. Maximum concentration was determined from the reported
concentration, as listed in the “STD_VALUE RPTD? field of the HEIS database. Before proceeding
with averaging, if the sample is flagged “non-detect”, the value in the “STD _VALUE RPTD” field is
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replaced with the value in the “STD_REPORTING_LIMIT” field, if it is not blank; otherwise, the
value in the “STD_VALUE_RPTD” field is used.

Type 1 data points representing average P&T system effluent concentrations were added at the locations
of the 100-KR-4 area injection wells. (Table 6-32).

Table 6-32. Other Data Points Added to the 100-KR-4 Trichloroethene Interpolation Input File

OTHER
NAME MAPPING VALUE (ug/L) YEAR Col DATA REASON
TYPE

Average 2015
P&T Effluent
199-K-158 3.2 2015 Trichloroethene 1 concentration for
100-KW P&T
System

Average 2015
P&T Effluent
199-K-174 3.2 2015 Trichloroethene 1 concentration for
100-KW P&T
System

Average 2015
P&T Effluent
199-K-175 3.2 2015 Trichloroethene 1 concentration for
100-KW P&T
System

Average 2015
P&T Effluent
199-K-206 3.2 2015 Trichloroethene 1 concentration for
100-KW P&T
System

COl
P&T

contaminant of interest

pump and treat

6.2.4.7 Tritium

Tritium was mapped using a single kriging grid covering the entire GIA. Measurement locations in the
100-NR-2 GIA were included to ensure plume continuity across the GIA boundary. The general data
selection process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection parameters are
listed in Table 6-19, and the final interpolation input dataset is provided in Appendix B. Data selection
parameters were:

e CT:“MEAN _VALOR ND_ MDA”. For routine samples at all locations except aquifer tubes, the
value used for mapping was the mean concentration measured during the most recent year data were
collected. If the measured concentration was below the reporting limit (“non-detect”), then the
reported value was replaced with the MDA before the mean was calculated.

e CTAQ: “MAX VALOR ND MDA” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
If the measured concentration was below the reporting limit (“non-detect”), then the reported value
was replaced with the MDA before the maximum was determined. For aquifer tube groups, only the
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aquifer tube with the highest concentration was used for mapping. The other aquifer tubes in the
group were excluded.

e CTC: “MAX VALOR ND_ MDA”. If routine measurements were unavailable, then the value used
for mapping was the maximum concentration measured in characterization samples during the most
recent year data were collected. If the measured concentration was below the reporting limit (“non-
detect”), then the reported value was replaced with the MDA before the maximum was determined.

Type 1 data points representing average P&T system effluent concentrations were added at the locations
of the 100-KR-4 area injection wells. Two characterization data points from vertical profile sampling in
well 199-K-221 and 199-K-222 were added to the dataset. Three Type 3 data points were also added,
intended to constrain the plume on the upgradient side where lower concentrations are observed in nearby
wells. The source of the elevated tritium concentration is understood to be the 118-K-1 Burial Ground and
there is no expectation of distribution of tritium in the upgradient direction toward the injection wells
(Table 6-33).

Table 6-33. Other Data Points Added to the 100-KR-4 Tritium Interpolation Input File

OTHER
NAME MAPPING VALUE (pCil/L) YEAR Col DATA REASON
TYPE

use max of 2015 (due
199-K-111A 64500 2015 Tritium 1 to increasing trend):
64500 pCi/L

Average 2015 P&T
Effluent concentration
for 100-KR-4 P&T
System

199-K-121A 5775 2015 Tritium 1

Average 2015 P&T
Effluent concentration
for 100-KR-4 P&T
System

199-K-122A 5775 2015 Tritium 1

Average 2015 P&T
Effluent concentration
for 100-KR-4 P&T
System

199-K-123A 5775 2015 Tritium 1

Average 2015 P&T
Effluent concentration
for 100-KR-4 P&T
System

199-K-124A 5775 2015 Tritium 1

Average 2015 P&T
Effluent concentration
for 100-KR-4 P&T
System

199-K-128 5775 2015 Tritium 1

Average 2015 P&T
Effluent concentration
for 100-KX P&T
System

199-K-143 2486.7 2015 Tritium 1

Average 2015 P&T
Effluent concentration
for 100-KX P&T
System

199-K-156 2486.7 2015 Tritium 1
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Table 6-33. Other Data Points Added to the 100-KR-4 Tritium Interpolation Input File

NAME

MAPPING VALUE (pCilL)

YEAR

col

OTHER
DATA
TYPE

REASON

199-K-158

1373.3

2015

Tritium

Average 2015 P&T
Effluent concentration
for 100-KW P&T
System

199-K-159

2486.7

2015

Tritium

Average 2015 P&T
Effluent concentration
for 100-KX P&T
System

199-K-160

2486.7

2015

Tritium

Average 2015 P&T
Effluent concentration
for 100-KX P&T
System

199-K-164

2486.7

2015

Tritium

Average 2015 P&T
Effluent concentration
for 100-KX P&T
System

199-K-169

2486.7

2015

Tritium

Average 2015 P&T
Effluent concentration
for 100-KX P&T
System

199-K-170

2486.7

2015

Tritium

Average 2015 P&T
Effluent concentration
for 100-KX P&T
System

199-K-172

2486.7

2015

Tritium

Average 2015 P&T
Effluent concentration
for 100-KX P&T
System

199-K-174

1373.3

2015

Tritium

Average 2015 P&T
Effluent concentration
for 100-KW P&T
System

199-K-175

1373.3

2015

Tritium

Average 2015 P&T
Effluent concentration
for 100-KW P&T
System

199-K-179

5775

2015

Tritium

Average 2015 P&T
Effluent concentration
for 100-KR-4 P&T
System

199-K-180

2486.7

2015

Tritium

Average 2015 P&T
Effluent concentration
for 100-KX P&T
System
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Table 6-33. Other Data Points Added to the 100-KR-4 Tritium Interpolation Input File

NAME

MAPPING VALUE (pCilL)

YEAR

col

OTHER
DATA
TYPE

REASON

199-K-206

1373.3

2015

Tritium

Average 2015 P&T
Effluent concentration
for 100-KW P&T
System

199-K-221

63400

2015

Tritium

Maximum
concentration from
characterization data
collected during well
drilling

199-K-222

18500

2015

Tritium

Maximum
concentration from
characterization data
collected during well
drilling

CP_2014 2

4000

OTHER
DATA

Tritium

Control point: eastern
side of the tritium
plume area. These
are intended to
constrain the plume
of the upgradient side
where lower
concentrations are
observed in nearby
wells. The source of
the elevated tritium
concentration is
understood to be the
118-K-1 Burial
Ground and there is
no expectation of
distribution of tritium
in the upgradient
direction toward the
injection wells.
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Table 6-33. Other Data Points Added to the 100-KR-4 Tritium Interpolation Input File

col

OTHER
DATA
TYPE

REASON

Tritium

Control point: eastern
side of the tritium
plume area. These
are intended to
constrain the plume
of the upgradient side
where lower
concentrations are
observed in nearby
wells. The source of
the elevated tritium
concentration is
understood to be the
118-K-1 Burial
Ground and there is
no expectation of
distribution of tritium
in the upgradient
direction toward the
injection wells.

Tritium

Control point: eastern
side of the tritium
plume area. These
are intended to
constrain the plume
of the upgradient side
where lower
concentrations are
observed in nearby
wells. The source of
the elevated tritium
concentration is
understood to be the
118-K-1 Burial
Ground and there is
no expectation of
distribution of tritium
in the upgradient
direction toward the
injection wells.

NAME MAPPING VALUE (pCi/L) YEAR
OTHER
CP_2014_3 5000 DATA
OTHER
CP_2014_4 5000 DATA
(ef0]] = contaminant of interest
P&T = pump and treat
6.2.5 100-NR-2

The list of COls and data selection parameters is provided in Table 6-34.
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Table 6-34. COls and Data Selection Parameters for 100-NR-2

HIGH | Low
ou col DORS | RIVER | RIVER CCH%I\Q)BM nkzx cT CTAQ | cTC
STAGE | STAGE
MEAN | MAX MAX
100-NR-2 Nitrate vy | VALOR | VALOR | VALOR
ND SRL | ND SRL | ND SRL
MEAN | MAX MAX
Strontium- VALOR | VALOR | VALOR
100-HR:-2 90 y ND ND ND
MDA | MDA | MDA
MEAN | MAX MAX
100-NR-2 | Strontium- VALOR | VALOR | VALOR
C7934 Area 90 y ND ND ND
MDA | MDA | MDA
Total
pefroleum MEAN | MAX | MAX
100NR2 | Yoo y | VALOR | VALOR | VALOR
o ND SRL | ND SRL | ND SRL
range
MEAN | MAX MAX
N VALOR | VALOR | VALOR
100-NR-2 Tritium y ND ND ND
MDA | MDA | MDA
MEAN | MAX MAX
100-NR-2 T VALOR | VALOR | VALOR
C7934 Area y ND ND ND
MDA | MDA | MDA

Note: for additional acronym explanation see Section 6.1.2 Data Selection Parameters

CoC =
COl =
MDA =
ou =

contaminant of concern

contaminant of interest

Minimum Detectable Activity

Operable Unit

Kriging interpolation parameters, along with the name of the corresponding QUANTILE input files, are

provided in Table 6-35. The QUANTILE input datasets are provided in Appendix B.

Table 6-35. COls and Interpolation Parameters for 100-NR-2

Krigin Minimum | Maximum Andle
col ging Range Range 9 File Name
Type (m) (m) (degrees)
Nitrate MIK 850 1700 330 100-NR-2_Nitrate.dat
Strontium-90
100-NR-2 MIK 400 600 10 100-NR-2_Strontium-90.dat
(Main GIA)
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Table 6-35. COls and Interpolation Parameters for 100-NR-2

Kriging Minimum | Maximum Angle
Col Range Range File Name
Type (m? (m? (degrees)
Strontium-90
100-NR-2 MIK 80 160 305 100-NR_C7934_Strontium-
90.dat
C7934 Area
Nitrate MIK 850 1700 330 100-NR-2_Nitrate.dat
Total petroleum hydrocarbons 100-NR-2_Total petroleum
MIK 2000 4000 290 hydrocarbons - diesel
- diesel range (TPHd) range.dat
Tritium
100-NR-2 RNK 300 550 305 100-NR-C7934_Tritium.dat
C7934 Area
Tritium RNK 400 350 40 100-NR-2_Tritium.dat

COl

contaminant of interest

Several wells were excluded from all 100-NR-2 interpolation input files because their screened intervals
were outside the aquifer zone of interest. Several additional wells were excluded based on input from the
GIA Project Scientist because measured concentrations were not considered to be representative of the
aquifer (Table 6-36). All excluded data are listed in Appendix A, Table A-5.

Table 6-36. Measurement Locations Excluded from all 100-NR-2 Interpolation Input Files

NAME Col REASON
199-K-109A ALL Well decommissioned in 2098. Data from 2002_3.no longer considered
representative of plume conditions.
199-K-192 ALL Well screened in the RUM
Well decommissioned in 2011. Data no longer considered
199-K-195 ALL representative of plume conditions. A replacement well 199-K-205 has
been drilled.
199-K-27 ALL Well decommissioned in 20Q8. Data from 2002_3.n0 longer considered
representative of plume conditions.
199-K-32B ALL Well screened in the RUM
100-NR-2 Strontium-90 N-182: remove from dataset (different
1990102 ALL screened interval); All applicable GIA/COI
Well screened more than 15 ft below water table. Concentrations of
199-N-70 ALL analytes lower compared to concentrations detected by nearby water
table wells
Well screened more than 15 ft below water table. Concentrations of
199-N-77 ALL analytes lower compared to concentrations detected by nearby water

table wells

6-61



ECF-HANFORD-16-0061, REV. 0

Table 6-36. Measurement Locations Excluded from all 100-NR-2 Interpolation Input Files

NAME Col REASON

199-N-80 ALL Well screened in RUM.

Drilled as a Groundwater Monitoring Well. Groundwater samples
C8205 ALL collected during drilling not considered representative of current
groundwater conditions

COl
GIA
RUM

contaminant of interest

Groundwater Interest Area

Ringold Upper Mud

6.2.5.1 Nitrate

Nitrate was mapped using a single kriging grid covering the entire GIA. Measurement locations in the
100-KR-4 GIA were included to ensure plume continuity across the GIA boundary. The general data
selection process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection parameters are
listed in Table 6-34, and the final interpolation input dataset is provided in Appendix B. Data selection
parameters were:

CT: “MEAN_VALOR_ND_SRL”. For routine samples at all locations except aquifer tubes, the value
used for mapping was the mean concentration measured during the most recent year data were
collected. Mean was calculated from the reported concentration, as listed in the

“STD_VALUE RPTD” field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
the “STD REPORTING LIMIT” field, if it is not blank; otherwise, the value in the

“STD_VALUE RPTD” field is used.

CTAQ: “MAX VALOR ND SRL” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
Maximum concentration was determined from the reported concentration, as listed in the
“STD_VALUE_RPTD” field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
the “STD REPORTING LIMIT” field, if it is not blank; otherwise, the value in the
“STD_VALUE_RPTD field is used. For aquifer tube groups, only the aquifer tube with the highest
concentration was used for mapping. The other aquifer tubes in the group were excluded.

CTC: “MAX_VALOR ND SRL”. If routine measurements were unavailable, then the value used for
mapping was the maximum concentration measured in characterization samples during the most
recent year data were collected. Maximum concentration was determined from the reported
concentration, as listed in the “STD_VALUE RPTD? field of the HEIS database. Before proceeding
with averaging, if the sample is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is
replaced with the value in the “STD_REPORTING LIMIT” field, if it is not blank; otherwise, the
value in the “STD_VALUE_RPTD” field is used.

Type 1 data points representing average P&T system effluent concentrations were added at the locations
of the 100-KR-4 area injection wells. Also, well 199-N-16 with historical measurement from 2012 was
added to the interpolation dataset (Table 6-37).
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Table 6-37. Other Data Points Added to the 100-NR-2 Nitrate Interpolation Input File

NAME

MAPPING VALUE (ug/L)

YEAR

col

OTHER
DATA
TYPE

REASON

199-K-121A

10200

2015

Nitrate

Average 2015 P&T
Effluent concentration
for 100-KR-4 P&T
System

199-K-122A

10200

2015

Nitrate

Average 2015 P&T
Effluent concentration
for 100-KR-4 P&T
System

199-K-123A

10200

2015

Nitrate

Average 2015 P&T
Effluent concentration
for 100-KR-4 P&T
System

199-K-124A

10200

2015

Nitrate

Average 2015 P&T
Effluent concentration
for 100-KR-4 P&T
System

199-K-128

10200

2015

Nitrate

Average 2015 P&T
Effluent concentration
for 100-KR-4 P&T
System

199-K-143

14300

2015

Nitrate

Average 2015 P&T
Effluent concentration
for 100-KX P&T
System

199-K-156

14300

2015

Nitrate

Average 2015 P&T
Effluent concentration
for 100-KX P&T
System

199-K-158

22600

2015

Nitrate

Average 2015 P&T
Effluent concentration
for 100-KW P&T
System

199-K-159

14300

2015

Nitrate

Average 2015 P&T
Effluent concentration
for 100-KX P&T
System

199-K-160

14300

2015

Nitrate

Average 2015 P&T
Effluent concentration
for 100-KX P&T
System

199-K-164

14300

2015

Nitrate

Average 2015 P&T
Effluent concentration
for 100-KX P&T
System
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Table 6-37. Other Data Points Added to the 100-NR-2 Nitrate Interpolation Input File

OTHER
NAME MAPPING VALUE (ug/L) YEAR Col DATA REASON
TYPE

Average 2015 P&T
Effluent concentration
for 100-KX P&T
System

199-K-169 14300 2015 Nitrate 1

Average 2015 P&T
Effluent concentration
for 100-KX P&T
System

199-K-170 14300 2015 Nitrate 1

Average 2015 P&T
Effluent concentration
for 100-KX P&T
System

199-K-172 14300 2015 Nitrate 1

Average 2015 P&T
Effluent concentration
for 100-KW P&T
System

199-K-174 22600 2015 Nitrate 1

Average 2015 P&T
Effluent concentration
for 100-KW P&T
System

199-K-175 22600 2015 Nitrate 1

Average 2015 P&T
Effluent concentration
for 100-KR-4 P&T
System

199-K-179 10200 2015 Nitrate 1

Average 2015 P&T
Effluent concentration
for 100-KX P&T
System

199-K-180 14300 2015 Nitrate 1

Average 2015 P&T
Effluent concentration
for 100-KW P&T
System

199-K-206 22600 2015 Nitrate 1

Most recent available

199-N-16 23800 2012 Nitrate 1 sample result (2012)

COl
P&T = pump and treat

contaminant of interest

6.2.5.2 Strontium-90

Strontium-90 maps were developed using two different interpolation grids. The first grid encompasses
most of the main 100-NR-2 GIA. The second, finer-resolution grid encompasses only the immediate
vicinity of aquifer tube C7934. Points used for the fine-resolution, small scale map near aquifer tube
C7934 were excluded from the dataset used for the interpolation main GIA. Locations from the 100-KR-4
GIA were included with the main 100-NR-2 dataset to ensure plume continuity across the GIA boundary.
The general data selection process detailed in Section 3.2.1 and Figure 3-1 was followed for both datasets.
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Data selection parameters are listed in Table 6-34, and the final interpolation input dataset is provided in
Appendix B. Data selection parameters were:

CT: “MEAN_VALOR ND_MDA”. For routine samples at all locations except aquifer tubes, the
value used for mapping was the mean concentration measured during the most recent year data were
collected. If the measured concentration was below the reporting limit (“non-detect”), then the
reported value was replaced with the MDA before the mean was calculated.

CTAQ: “MAX VALOR ND MDA” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
If the measured concentration was below the reporting limit (“non-detect”), then the reported value
was replaced with the MDA before the maximum was determined. For aquifer tube groups, only the
aquifer tube with the highest concentration was used for mapping. The other aquifer tubes in the
group were excluded.

CTC: “MAX_VALOR ND MDA”. If routine measurements were unavailable, then the value used
for mapping was the maximum concentration measured in characterization samples during the most
recent year data were collected. If the measured concentration was below the reporting limit (“non-
detect”), then the reported value was replaced with the MDA before the maximum was determined.

Type 1 data points representing average P&T system effluent concentrations were added at the locations
of the 100-KR-4 area injection wells. One migrated data point calculated for the CY 2015 plume
distribution was included (see discussion in Section 6.2.4.1). The reported value at well C7939 was
suspected as potentially erroneous, and was re-analyzed by the laboratory. The reanalyzed value was
used, based on input from the GIA Project Scientist and then the average for 2015 was calculated. Two
characterization data points from vertical profile sampling in well 199-K-221 and 199-K-222 were added
to the dataset. One control point upgradient of 199-K-222 was added to the dataset (Table 6-38).

Table 6-38. Other Data Points Added to the 100-NR-2 Stronitum-90 Interpolation Input Files

OTHER
DATA
TYPE

MAPPING

VALUE (pCilL) REASON

NAME YEAR Col

199-K-109A MIG

OTHER
DATA

Migrated Data — value

Strontium-90 3 3
from previous year

11984

Average 2015 P&T

199-K-121A

26

2015

Strontium-90

Effluent concentration for
100-KR-4 P&T System

199-K-122A

2.6

2015

Strontium-90

Average 2015 P&T
Effluent concentration for
100-KR-4 P&T System

199-K-123A

26

2015

Strontium-90

Average 2015 P&T
Effluent concentration for
100-KR-4 P&T System

199-K-124A

26

2015

Strontium-90

Average 2015 P&T
Effluent concentration for
100-KR-4 P&T System

199-K-128

26

2015

Strontium-90

Average 2015 P&T
Effluent concentration for
100-KR-4 P&T System

6-65



ECF-HANFORD-16-0061, REV. 0

Table 6-38. Other Data Points Added to the 100-NR-2 Stronitum-90 Interpolation Input Files

NAME

MAPPING
VALUE (pCilL)

YEAR

Col

OTHER
DATA
TYPE

REASON

199-K-143

24

2015

Strontium-90

Average 2015 P&T
Effluent concentration for
100-KX P&T System

199-K-156

24

2015

Strontium-90

Average 2015 P&T
Effluent concentration for
100-KX P&T System

199-K-158

1.5

2015

Strontium-90

Average 2015 P&T
Effluent concentration for
100-KW P&T System

199-K-159

24

2015

Strontium-90

Average 2015 P&T
Effluent concentration for
100-KX P&T System

199-K-160

24

2015

Strontium-90

Average 2015 P&T
Effluent concentration for
100-KX P&T System

199-K-164

24

2015

Strontium-90

Average 2015 P&T
Effluent concentration for
100-KX P&T System

199-K-169

24

2015

Strontium-90

Average 2015 P&T
Effluent concentration for
100-KX P&T System

199-K-170

24

2015

Strontium-90

Average 2015 P&T
Effluent concentration for
100-KX P&T System

199-K-172

24

2015

Strontium-90

Average 2015 P&T
Effluent concentration for
100-KX P&T System

199-K-174

1.5

2015

Strontium-90

Average 2015 P&T
Effluent concentration for
100-KW P&T System

199-K-175

1.5

2015

Strontium-90

Average 2015 P&T
Effluent concentration for
100-KW P&T System

199-K-179

26

2015

Strontium-90

Average 2015 P&T
Effluent concentration for
100-KR-4 P&T System

199-K-180

24

2015

Strontium-90

Average 2015 P&T
Effluent concentration for
100-KX P&T System

199-K-206

1.5

2015

Strontium-90

Average 2015 P&T
Effluent concentration for
100-KW P&T System
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Table 6-38. Other Data Points Added to the 100-NR-2 Stronitum-90 Interpolation Input Files

OTHER
NAME MARFING YEAR col DATA REASON
VALUE (pCi/L)
TYPE
: use max characterization
199-K-221 26.2 2015 Strontium-90 1 (26.2 pCilL)
z use max characterization
199-K-222 4000 2015 Strontium-90 1 (4000 pCilL)
The sample was
reanalyzed and the new
result was a non-detect (-
C7939 1.56 2015 Strontium-90 1 0.64 pCi/L). The MDA is
1.72. Used available data
for 2015 with reanalyzed
sample.
Control point upgradient
OTHER of K-222 based on
CP_2016_5 2 Strontium-90 3 inferred upgradient plume
DATA
extent from known source
location.
COl = contaminant of interest
MDA = Minimum Detectable Activity
P&T = pump and treat

Four data points were removed at the based on input from the GIA Project Scientist, because they were
not representative of the aquifer (Table 6-39).

Table 6-39. Measurements Excluded from the 100-NR-2 Strontium-90 Interpolation Input Files

NAME

col

REASON

199-N-120

Strontium-90

Exclude Sr-90 data only. Well screened with 5 ft length screen more

than 15 ft below water table. Concentrations of Sr-90 much lower
compared to concentrations detected by nearby water table wells

199-N-121

Strontium-90

Exclude Sr-90 data only. Well screened with 5 ft length screen at

bottom of unconfined aquifer more than 15 ft below water table.

Concentrations of Sr-90 much lower compared to concentrations
detected by nearby water table wells

199-N-69

Strontium-90

Exclude Sr-90 data only. Well screened more than 15 ft below water

table. Concentrations of Sr-90 much lower compared to
concentrations detected by nearby water table wells

199-N-32

Strontium-90

Low concentrations in well not considered representative compared

to higher concentrations detected in nearby wells.

col =

contaminant of interest
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6.2.5.3 Total Petroleum hydrocarbons

Total petroleum hydrocarbons-diesel range (TPH-d) were mapped using a single kriging grid covering the
entire GIA. Locations from the 100-KR-4 GIA were included with the 100-NR-2 dataset to ensure plume
continuity across the GIA boundary. The general data selection process detailed in Section 3.2.1 and
Figure 3-1 was followed, Data selection parameters are listed in Table 6-34, and the final interpolation
input dataset is provided in Appendix B. Data selection parameters were:

CT: “MEAN_VALOR_ND_SRL”. For routine samples at all locations except aquifer tubes, the value
used for mapping was the mean concentration measured during the most recent year data were
collected. Mean was calculated from the reported concentration, as listed in the
“STD_VALUE_RPTD” field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
the “STD_REPORTING_LIMIT” field, if it is not blank; otherwise, the value in the

“STD_VALUE RPTD” field is used.

CTAQ: “MAX VALOR ND SRL” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
Maximum concentration was determined from the reported concentration, as listed in the
“STD_VALUE_RPTD” field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
the “STD REPORTING LIMIT” field, if it is not blank; otherwise, the value in the
“STD_VALUE_RPTD” field is used. For aquifer tube groups, only the aquifer tube with the highest
concentration was used for mapping. The other aquifer tubes in the group were excluded.

CTC: “MAX_VALOR ND_ SRL”. If routine measurements were unavailable, then the value used for
mapping was the maximum concentration measured in characterization samples during the most
recent year data were collected. Maximum concentration was determined from the reported
concentration, as listed in the “STD_VALUE RPTD” field of the HEIS database. Before proceeding
with averaging, if the sample is flagged “non-detect”, the value in the “STD _VALUE RPTD” field is
replaced with the value in the “STD_REPORTING_LIMIT” field, if it is not blank; otherwise, the
value in the “STD_VALUE_RPTD” field is used.

Two Type 3 data points CP_2013 43 and CP_2016_9 were included at the standard value reported, to
control plume extents (Table 6-40).

Table 6-40. Other Data Points Added to the 100-NR-2 Total Petroleum hydrocarbons — Diesel Range
Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR col DATA REASON
(ng/L) TYPE
OTHER Total petroleum Control point for TPH, based on
CP_2013_43 70 hydrocarbons - 3 known source and groundwater
DATA : e :
diesel range flow direction toward river.

Total petroleum Control point based on known

TPH

OTHER source area, groundwater flow
GP 2018 @ 0 DATA h}é?éggla::r?n: ) 8 direction, and inferred
9 upgradient extent.
COl = contaminant of interest

total petroleum hydrocarbons
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6.2.5.4 Tritium

Tritium maps were developed using two different interpolation grids. The first grid encompasses most of
the main 100-NR-2 GIA. The second, finer-resolution grid encompasses only the immediate vicinity of
aquifer tube C7934. Points used for the fine-resolution, small scale map near aquifer tube C7934 were
excluded from the dataset used for the main GIA. Locations from the 100-KR-4 GIA were included with
the 100-NR-2 dataset to ensure plume continuity across the GIA boundary. The general data selection
process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection parameters are listed in
Table 6-34, and the final interpolation input dataset is provided in Appendix B. Data selection parameters
were:

e CT:“MEAN _VALOR ND MDA”. For routine samples at all locations except aquifer tubes, the
value used for mapping was the mean concentration measured during the most recent year data were
collected. If the measured concentration was below the reporting limit (“non-detect”), then the
reported value was replaced with the MDA before the mean was calculated.

e CTAQ: “MAX VALOR ND MDA” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
If the measured concentration was below the reporting limit (“non-detect”), then the reported value
was replaced with the MDA before the maximum was determined. For aquifer tube groups, only the
aquifer tube with the highest concentration was used for mapping. The other aquifer tubes in the
group were excluded.

e CTC: “MAX VALOR ND_ MDA”. If routine measurements were unavailable, then the value used
for mapping was the maximum concentration measured in characterization samples during the most
recent year data were collected. If the measured concentration was below the reporting limit (“non-
detect”), then the reported value was replaced with the MDA before the maximum was determined.

Type 1 data points representing average P&T effluent concentrations were added at the locations of the
100-KR-4 area injection wells. Two characterization data points from vertical profile sampling in well
199-K-221 and 199-K-222 were added. Three Type 3 data points were also added, intended to constrain
the plume of the upgradient side where lower concentrations are observed in nearby wells. The source of
the elevated tritium concentration is understood to be the 118-K-1 Burial Ground and there is no
expectation of distribution of tritium in the upgradient direction toward the injection wells (Table 6-41).

Table 6-41. Other Data Points Added to the 100-NR-2 Tritium Interpolation Input Files

OTHER
NAME MAPPING VALUE (ug/L) YEAR Ccol DATA REASON
TYPE
use max of 2015 (due
199-K-111A 64500 2015 Tritium 1 to increasing trend):
64500 pCi/L
Average 2015 P&T
o Effluent concentration
199-K-121A 5775 2015 Tritium 1 for 100-KR-4 P&T
System
Average 2015 P&T
o Effluent concentration
199-K-122A 5775 2015 Tritium 1 for 100-KR-4 P&T
System
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Table 6-41. Other Data Points Added to the 100-NR-2 Tritium Interpolation Input Files

NAME

MAPPING VALUE (pg/L)

YEAR

col

OTHER
DATA
TYPE

REASON

199-K-123A

5775

2015

Tritium

Average 2015 P&T
Effluent concentration
for 100-KR-4 P&T
System

199-K-124A

5775

2015

Tritium

Average 2015 P&T
Effluent concentration
for 100-KR-4 P&T
System

199-K-128

5775

2015

Tritium

Average 2015 P&T
Effluent concentration
for 100-KR-4 P&T
System

199-K-143

2486.7

2015

Tritium

Average 2015 P&T
Effluent concentration
for 100-KX P&T
System

199-K-156

2486.7

2015

Tritium

Average 2015 P&T
Effluent concentration
for 100-KX P&T
System

199-K-158

1373.3

2015

Tritium

Average 2015 P&T
Effluent concentration
for 100-KW P&T
System

199-K-159

2486.7

2015

Tritium

Average 2015 P&T
Effluent concentration
for 100-KX P&T
System

199-K-160

2486.7

2015

Tritium

Average 2015 P&T
Effluent concentration
for 100-KX P&T
System

199-K-164

2486.7

2015

Tritium

Average 2015 P&T
Effluent concentration
for 100-KX P&T
System

199-K-169

2486.7

2015

Tritium

Average 2015 P&T
Effluent concentration
for 100-KX P&T
System

199-K-170

2486.7

2015

Tritium

Average 2015 P&T
Effluent concentration
for 100-KX P&T
System
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Table 6-41. Other Data Points Added to the 100-NR-2 Tritium Interpolation Input Files

NAME

MAPPING VALUE (pg/L)

YEAR

col

OTHER
DATA
TYPE

REASON

199-K-172

2486.7

2015

Tritium

Average 2015 P&T
Effluent concentration
for 100-KX P&T
System

199-K-174

1373.3

2015

Tritium

Average 2015 P&T
Effluent concentration
for 100-KW P&T
System

199-K-175

1373.3

2015

Tritium

Average 2015 P&T
Effluent concentration
for 100-KW P&T
System

199-K-179

5775

2015

Tritium

Average 2015 P&T
Effluent concentration
for 100-KR-4 P&T
System

199-K-180

2486.7

2015

Tritium

Average 2015 P&T
Effluent concentration
for 100-KX P&T
System

199-K-206

1373.3

2015

Tritium

Average 2015 P&T
Effluent concentration
for 100-KW P&T
System

199-K-221

63400

2015

Tritium

Maximum
concentration from
characterization data
collected during drilling

199-K-222

18500

2015

Tritium

Maximum
concentration from
characterization data
collected during drilling
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Table 6-41. Other Data Points Added to the 100-NR-2 Tritium Interpolation Input Files

NAME

MAPPING VALUE (pg/L)

YEAR

col

OTHER
DATA
TYPE

REASON

CP_2014 2

4000

OTHER
DATA

Tritium

Control point: eastern
side of the tritium
plume area. These are
intended to constrain
the plume of the
upgradient side where
lower concentrations
are observed in nearby
wells. The source of
the elevated tritium
concentration is
understood to be the
118-K-1 Burial Ground
and there is no
expectation of
distribution of tritium in
the upgradient
direction toward the
injection wells.

CP_2014 3

5000

OTHER
DATA

Tritium

Control point: eastern
side of the tritium
plume area. These are
intended to constrain
the plume of the
upgradient side where
lower concentrations
are observed in nearby
wells. The source of
the elevated tritium
concentration is
understood to be the
118-K-1 Burial Ground
and there is no
expectation of
distribution of tritium in
the upgradient
direction toward the
injection wells.
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Table 6-41. Other Data Points Added to the 100-NR-2 Tritium Interpolation Input Files

OTHER
DATA
TYPE

NAME MAPPING VALUE (pg/L) YEAR Col REASON

Control point: eastern
side of the tritium
plume area. These are
intended to constrain
the plume of the
upgradient side where
lower concentrations
are observed in nearby
wells. The source of
the elevated tritium
concentration is
understood to be the
118-K-1 Burial Ground
and there is no
expectation of
distribution of tritium in
the upgradient
direction toward the
injection wells.

OTHER

008 DATA

CP_2014 4 Tritium 3

COl
P&T

contaminant of interest

pump and treat

6.2.6 200-

BP-5

The list of COIs and data selection parameters is provided in Table 6-42.

Table 6-42. COls and Data Selection Parameters for 200-BP-5

HIGH | LOw
ou col DORS | RIVER | RIVER CCHOR":')':A "f\‘zx CcT CTAQ cTC
STAGE | STAGE

MEAN MAX MAX

200-BP-5 | Cyanide y | VALOR | VALOR N | VALOR N
ND SRL | D SRL | D SRL

Hexavalent MEAN MAX MAX
200-BP-5 | Chromium: y | VALOR | VALOR N | VALOR N
Chromium ND SRL | D SRL | D SRL

MEAN MAX MAX

200-BP-5 | lodine-129 vy | VALOR | VALOR | VALOR
NDMDA | NDMDA | ND MDA

MEAN MAX MAX

200-BP-5 |  Nitrate y | VALOR | VALOR N | VALOR N
ND SRL | D SRL | D SRL

— MEAN MAX MAX
200-BP-5 b vy | VALOR | VALOR | VALOR
NDMDA | NDMDA | ND MDA
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HIGH | Low
ou col DORS | RIVER | RIVER CCHORI\:I)BM nkzx cT CTAQ cTC
STAGE | STAGE
Technetium MEAN MAX MAX
200-BP-5 i vy | VALOR | VALOR | VALOR
3 NDMDA | NDMDA | ND MDA
200 | reetrietium MEAN MAX MAX
BP_E28_ s vy | VALOR | VALOR | VALOR
24 : NDMDA | NDMDA | ND MDA
MEAN MAX MAX
200-BP-5 |  Tritium vy | VALOR | VALOR | VALOR
NDMDA | NDMDA | ND MDA
MEAN MAX MAX
200-BP-5 | Uranium y | VALOR | VALOR N | VALOR N
ND SRL | D SRL | D SRL

Note: for additional acronym explanation see Section 6.1.2 Data Selection Parameters

COoC = contaminant of concern

COl = contaminant of interest
MDA = Minimum Detectable Activity
ou = Operable Unit

Kriging interpolation parameters, along with the name of the corresponding QUANTILE input file(s), are
provided in Table 6-43. The QUANTILE input datasets are provided in Appendix B.

Table 6-43. COls and Interpolation Parameters for 200-BP-5

Kriging Minimum Maximum Angle :
ol Type R(a:‘?e Range (m) | (degrees) EileName
Chromium RNK 400 1650 310 200-BP-5_ChromComb.dat
Cyanide
200-BP-5 RNK 950 1050 320 200-BP-5_Cyanide_N.dat
North
Cyanide
200-BP-5 LOG 300 400 50 200-BP-5_Cyanide_S.dat
South
lodine-129 MIK 2300 4750 350 200-BP-5_lodine-129.dat
Nitrate
200-BP-5 MIK 2400 4350 315 200-BP-5_Nitrate.dat
(Main Area)
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Table 6-43. COls and Interpolation Parameters for 200-BP-5

col Kriging Mlianairr‘num Maximum Angle File N
Type (m?e Range (m) | (degrees) e SRS
Nitrate
200-BP-5 RNK 650 1000 305 200-BP-5_Nitrate_z.dat
Near WMA C
Strontium-90 LOG 500 1300 335 200-BP-5_Strontium-90.dat
Technetium-99
200-BP-5 MIK 1500 4000 315 200-BP-5_Technetium-99_N.dat
North
Technetium-99
200-BP-5 MIK 950 3050 320 200-BP-5_Technetium-99_S.dat
South
Technetium-99
200-BP-5 MIK 950 850 15 200-BP-5_Technetium-99_SS.dat
SS
Technetium-99
200-BP-5 LOG 100 100 320 200-BP_E28 24 Technetium-99.dat
Near E28-24
Tritium
200-BP-5 MIK 900 1300 315 200-BP-5_Tritium_N.dat
North
Tritium
200-BP-5 MIK 900 1000 310 200-BP-5_Tritium_S.dat
South
Uranium
200-BP-5 MIK 900 4000 305 200-BP-5_Uranium_N.dat
North
Uranium
200-BP-5 MIK 300 750 135 200-BP-5_Uranium_S.dat
South

Note: for additional acronym explanation see Section 6.1.2 Data Selection Parameters
COl = contaminant of interest
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Several wells were excluded from all 200-BP-5 interpolation input files because their screened intervals
were outside the aquifer zone of interest. Two additional points were excluded based on input from the
GIA Project Scientist (Table 6-44).

Table 6-44. Measurement Locations Excluded from all 200-BP-5 Interpolation Input Files

NAME Col REASON
ST Well screened 468 to 510 ft bgs (468 to 472 ft very deep
235-El6- ALL unconsolidated and 472 to 510 in basalt)
299-E26-8 ALL Well screened in Basalt
299-E33-12 ALL Well screened in Basalt
299-E33-205 ALL Data not considered representative of current groundwater conditions.
299-E33-340 ALL Well screened in Basalt
299-E33-343 ALL Well last sampl_ed in 2012. Due tq change in groundwate_r ﬂow results
not considered representative of 2015 plume conditions.
299-E33-344 ALL Well monitors perched water
299-E33-350 ALL Well drilled in 2014. Results from well drilling not used since _the
results are from the perched water above the unconfined aquifer.
299-E33-351 ALL Well drilled in 2014. Results from well drilling not used since the
results are from the perched water above the unconfined aquifer.
299-E33-40 ALL Well screened in Basalt
299-E33-50 ALL Well screened in Basalt
299-E34-13 ALL Temporary drilled to basalt in 2010. Insufficient water for monitoring
well to be constructed
Well is screened deep in the unconfined aquifer. Concentrations in
699-28-40P ALL shallow adjacent well 699-28-40 are higher than those detected in 28-
40P.
Concentrations of nitrate approximately 1 order of magnitude less than
699-40-36 ALL nearby water table wells 699-39-39. Well completed 95 ft below water
table.
Concentrations of nitrate approximately 1 order of magnitude less than
699-41-35 ALL nearby water table wells 699-39-39. Well completed 85 ft below water
table.
699-42-37 ALL Per DOE/RL-2008-59 Rev. 0 figure ES-2 well screened in confined
aquifer
699-42-39A ALL Per DOE/RL-2008-59 Rev. 0 ﬁgurg ES-2 well screened in confined
aquifer
699-42-39B ALL Per DOE/RL-2008-59 Rev. 0 figure ES-2 well screened in confined
aquifer
699-42-40C ALL Well screened in Basalt
699-42-42B ALL Per DOE/RL-2008-59 Rev. 0 ﬁgur_e ES-2 well screened in confined
aquifer
699-43-41G ALL Well screened in Basalt
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Table 6-44. Measurement Locations Excluded from all 200-BP-5 Interpolation Input Files

NAME col REASON

699-49-55B ALL Well screened in Basalt

699-49-57B ALL Well screened in Basalt

699-50-45 ALL Well screened in Basalt

699-50-53B ALL Well screened in Basalt

699-52-46A ALL Well screened in Basalt

699-52-55B ALL Well screened in Basalt

699-53-55A ALL Well screened in Basalt

699-54-34 ALL Well screened in Basalt

699-54-57 ALL Well screened in Basalt

699-56-43 ALL Well screened in Basalt

699-56-53 ALL Well screened in Basalt

699-41-40 ALL Per DOE/RL-2008-59 Rev. 0 ﬁagquuri?eESQ well screened in confined
e s o

COl

contaminant of interest

Several Type 2 data points were added to all datasets to represent the geologic boundary where basalt is
present above the water table (Table 6-45).

Table 6-45. Other Data Points Added to All 200-BP-5 Interpolation Input Files

OTHER
NAME MAREING YEAR Col DATA REASON
VALUE TYPE

Geologic Control to represent
CP02 0 OTHER DATA ALL 2 boundary where basalt is present
above water table

Geologic Control to represent
CPO03 0 OTHER DATA ALL 2 boundary where basalt is present
above water table

Geologic Control to represent
CP04 0 OTHER DATA ALL 2 boundary where basalt is present
above water table

Geologic Control to represent
CPO05 0 OTHER DATA ALL 2 boundary where basalt is present
above water table
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Table 6-45. Other Data Points Added to All 200-BP-5 Interpolation Input Files

NAME

MAPPING
VALUE

YEAR

col

OTHER
DATA
TYPE

REASON

CP06

OTHER DATA

ALL

Geologic Control to represent
boundary where basalt is present
above water table

CPO7

OTHER DATA

ALL

Geologic Control to represent
boundary where basalt is present
above water table

CP08

OTHER DATA

ALL

Geologic Control to represent
boundary where basalt is present
above water table

CP09

OTHER DATA

ALL

Geologic Control to represent
boundary where basalt is present
above water table

CP10

OTHER DATA

ALL

Geologic Control to represent
boundary where basalt is present
above water table

CP11

OTHER DATA

ALL

Geologic Control to represent
boundary where basalt is present
above water table

CP12

OTHER DATA

ALL

Geologic Control to represent
boundary where basalt is present
above water table

CP13

OTHER DATA

ALL

Geologic Control to represent
boundary where basalt is present
above water table

CP14

OTHER DATA

ALL

Geologic Control to represent
boundary where basalt is present
above water table

CP15

OTHER DATA

ALL

Geologic Control to represent
boundary where basalt is present
above water table

CP16

OTHER DATA

ALL

Geologic Control to represent
boundary where basalt is present
above water table

CP17

OTHER DATA

ALL

Geologic Control to represent
boundary where basalt is present
above water table

CP18

OTHER DATA

ALL

Geologic Control to represent
boundary where basalt is present
above water table

CP19

OTHER DATA

ALL

Geologic Control to represent
boundary where basalt is present
above water table
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Table 6-45. Other Data Points Added to All 200-BP-5 Interpolation Input Files

OTHER
NAME Ll YEAR col DATA REASON
VALUE ol

Geologic Control to represent
CP20 0 OTHER DATA ALL 2 boundary where basalt is present
above water table

Geologic Control to represent
CP21 0 OTHER DATA ALL 2 boundary where basalt is present
above water table

Geologic Control to represent
CP22 0 OTHER DATA ALL 2 boundary where basalt is present
above water table

Geologic Control to represent
CP23 0 OTHER DATA ALL 2 boundary where basalt is present
above water table

Geologic Control to represent
CP24 0 OTHER DATA ALL 2 boundary where basalt is present
above water table

Geologic Control to represent
CP26 0 OTHER DATA ALL 2 boundary where basalt is present
above water table

Geologic Control to represent
CP27 0 OTHER DATA ALL 2 boundary where basalt is present
above water table

Geologic Control to represent
CP28 0 OTHER DATA ALL 2 boundary where basalt is present
above water table

Geologic Control to represent
CP29 0 OTHER DATA ALL 2 boundary where basalt is present
above water table

COl = contaminant of interest

6.2.6.1 Cyanide

Cyanide maps were developed considering the north and south portions of the GIA separately, and the
area in the vicinity of well 299-E28-24. Finer-resolution grid encompasses only the immediate vicinity of
well 299-E28-24. Points used for the fine-resolution, small scale map near well 299-E28-24 were
excluded from the dataset used for the north and south portions of the GIA. The general data selection
process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection parameters are listed in
Table 6-42, and the final interpolation input dataset is provided in Appendix B. Data selection parameters
were:

e CT:“MEAN VALOR ND SRL”. For routine samples at all locations except aquifer tubes, the value
used for mapping was the mean concentration measured during the most recent year data were
collected. Mean was calculated from the reported concentration, as listed in the
“STD_VALUE_ RPTD” field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
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the “STD REPORTING LIMIT” field, if it is not blank; otherwise, the value in the
“STD VALUE RPTD” field is used.

CTAQ: “MAX VALOR ND_SRL” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
Maximum concentration was determined from the reported concentration, as listed in the
“STD_VALUE RPTD” field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
the “STD REPORTING LIMIT” field, if it is not blank; otherwise, the value in the
“STD_VALUE_RPTD field is used. For aquifer tube groups, only the aquifer tube with the highest
concentration was used for mapping. The other aquifer tubes in the group were excluded.

CTC: “MAX_VALOR ND SRL”. If routine measurements were unavailable, then the value used for
mapping was the maximum concentration measured in characterization samples during the most
recent year data were collected. Maximum concentration was determined from the reported
concentration, as listed in the “STD_VALUE RPTD” field of the HEIS database. Before proceeding
with averaging, if the sample is flagged “non-detect”, the value in the “STD VALUE RPTD” field is
replaced with the value in the “STD_REPORTING LIMIT” field, if it is not blank; otherwise, the
value in the “STD_VALUE_RPTD” field is used.

Well 299-E28-24 was excluded from the dataset based on input from the GIA Project Scientist, since the
well was only sampled in 2014 and the 2014 results (collected from the perched water zone) are not
considered representative of the 2015 plume concentrations in the aquifer at this location. Several Type 3
data points were added based on input from the GIA Project Scientist (Table 6-46). Eighteen of these

points are used only for developing the northern cyanide plume and two for south plume.

Table 6-46. Other Data Points Added to the 200-BP-5 Cyanide Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Col DATA REASON
(ng/L) TYPE
OTHER Location based on 2015 interpretation
299-E33-18 220 DATA Cyanide 3 of plume extent based on groundwater

flow direction.

Location based on 2015 interpretation

OTHER : of plume extent based on groundwater

CFA0T R 200 DATA Cyaride 4 flow direction (used only for cyanide
north plume)

Location based on 2015 interpretation

OTHER : of plume extent based on groundwater

CFA01 22 425 DATA Cyaride 4 flow direction (used only for cyanide
north plume)

Location based on 2015 interpretation
OTHER of plume extent based on groundwater

OF 20T 2 260 DATA Cyanide 3 flow direction (used only for cyanide
north plume)
Location based on 2015 interpretation
CP_2014_24 200 OTHER Cyanide 3 of plume extent based on groundwater

DATA flow direction (used only for cyanide

north plume)
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Table 6-46. Other Data Points Added to the 200-BP-5 Cyanide Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Col DATA REASON
(nglL) TYPE
Location based on 2015 interpretation
OTHER ; of plume extent based on groundwater
R 2014 25 L DATA Cyarige 2 flow direction (used only for cyanide
north plume)
Location based on 2015 interpretation
OTHER ; of plume extent based on groundwater
Gralis e Hl DATA Lydrde ? flow direction (used only for cyanide
north plume)
Location based on 2015 interpretation
OTHER ; of plume extent based on groundwater
Cralis ok o DATA Lydrde ? flow direction (used only for cyanide
north plume)
OTHER Location based on 2015 interpretation
CP_2014_54 300 Cyanide 3 of plume extent based on groundwater
DATA 2
flow direction.
OTHER Location based on 2015 interpretation
CP_2014_56 200 Cyanide 3 of plume extent based on groundwater
DATA e
flow direction.
OTHER Location based on 2015 interpretation
CP_2014_57 400 Cyanide 3 of plume extent based on groundwater
DATA S
flow direction.
OTHER z Control point for north plume based on
GF_ 218 18 a00 DATA Cyaride 3 inferred plume extent
OTHER Location based on interpretation of
CP_2016_20 125 Cyanide 3 plume extent based on groundwater
DATA e
flow direction.
OTHER ; Control point for north plume based on
CF 2018 21 250 DATA Cyanies g inferred plume extent
OTHER g Control point for north plume based on
CF 2018 22 204 DATA Cyanide 8 inferred plume extent
OTHER : Control point for north plume based on
O 20016 2 285 DATA Cyaride 4 inferred plume extent
OTHER Location based on interpretation of
CP_2016_24 300 Cyanide 3 plume extent based on groundwater
DATA S
flow direction.
OTHER g Control point for north plume based on
GF_2018 25 150 DATA Cyanide 8 inferred plume extent
OTHER : Control point for north plume based on
CF_ 20014 26 30 DATA Cyaride 4 inferred plume extent
OTHER . Control point for north plume based on
SRLclig ok e DATA Eyerile - inferred plume extent

6-81



ECF-HANFORD-16-0061, REV. 0

Table 6-46. Other Data Points Added to the 200-BP-5 Cyanide Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Col DATA REASON
(nglL) TYPE
OTHER Location based on interpretation of

CP_2016_28 350 Cyanide 3 plume extent based on groundwater
DATA Foie
flow direction

OTHER Control point for north plume based on

LF_2018 29 200 DATA Cyarnide g inferred plume extent
OTHER g Control point for north plume based on

CF_2016 80 asl DATA Cyanide 8 inferred plume extent

COl = contaminant of interest

6.2.6.2 lodine-129

Iodine-129 was mapped using a single kriging grid covering the entire GIA. The general data selection
process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection parameters are listed in
Table 6-42, and the final interpolation input dataset is provided in Appendix B. Data selection parameters
were:

e CT:“MEAN _VALOR ND_ MDA”. For routine samples at all locations except aquifer tubes, the
value used for mapping was the mean concentration measured during the most recent year data were
collected. If the measured concentration was below the reporting limit (“non-detect”), then the
reported value was replaced with the MDA before the mean was calculated.

e CTAQ: “MAX VALOR ND MDA” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
If the measured concentration was below the reporting limit (“non-detect”), then the reported value
was replaced with the MDA before the maximum was determined. For aquifer tube groups, only the
aquifer tube with the highest concentration was used for mapping. The other aquifer tubes in the
group were excluded.

e CTC:“MAX VALOR ND_ MDA”. If routine measurements were unavailable, then the value used
for mapping was the maximum concentration measured in characterization samples during the most
recent year data were collected. If the measured concentration was below the reporting limit (“non-
detect”), then the reported value was replaced with the MDA before the maximum was determined.

Well 299-E33-360 was excluded from the dataset based on input from the GIA Project Scientist since the
well was only sampled in 2014 and the 2014 results (collected from the perched water zone) are not
considered representative of the 2015 plume concentrations in the aquifer at this location.

Several Type 3 data points were added based on the conceptual model of historic plume migration, and
one Type 3 data point was added at the inferred location of a high hydraulic conductivity channel. Two
Type 1 data points, representing annual average iodine-129 concentrations measured by U.S. Ecology in
CY 2014, were added at the location of well 699-35-58D and 699-35-59, respectively. Three Type 1 data
points with potentially high/wrong MDA reported by lab and one geologic data point were added to the
dataset. (Table 6-47).
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Table 6-47. Other Data Points Added to the 200-BP-5 lodine-129 Interpolation Input File

MAPPING OTHER
NAME VALUE | YEAR col DATA REASON
(pCilL) TYPE
. US Ecology MW-6. 2014 annual
699-35-58D 0.3 2014 lodine-129 1 Sl
699-35-59 02 2014 lodine-129 1 LIS Beology M1, 2014 snmal

average value

CY2014 MDA. lodine-129 not detected
699-39-39 0.29 2014 lodine-129 1 in last 10 years. MDA in 2015 greater
than 1 pCi/L drinking water standard

Value based on trend calculation of
MDAs for previous sampling events.
699-47-60 0.266 2015 lodine-129 1 lodine-129 not detected in last 10
years. MDA in 2015 greater than 1
pCi/L drinking water standard.

lodine-129 never detected in well. 2015
699-53-48A 0.342 2014 lodine-129 1 MDA above 1 pCi/L drinking water
standard. Used MDA from 2014

Location based on 2015 interpretation

CP_2014_28 1 OTHER lodine-129 3 of plume extent based on groundwater
DATA S
flow direction.
OTHER Location based on 2015 interpretation
CP_2014_51 0.8 lodine-129 3 of plume extent based on groundwater
DATA et
flow direction.
OTHER Location based on 2015 interpretation
CP_2014_52 0.8 lodine-129 3 of plume extent based on groundwater
DATA e
flow direction.
OTHER Location based on 2015 interpretation

CP_2014_53 0.8 lodine-129 3 of plume extent based on groundwater

DATA flow direction.
OTHER Add geology control point to represent
CP_2016_10 0 lodine-129 2 area where basalt is present above
DATA
water table.
Inferred location of high hydraulic
OTHER ; conductivity channel. Concentration
. £liin 74 e DATA inding-128 4 based on nearby wells within channel
area.
COl = contaminant of interest
MDA = Minimum Detectable Activity

6.2.6.3 Nitrate

Nitrate maps were developed for the main GIA, and for the area in the immediate vicinity of WMA-C,
separately. The general data selection process detailed in Section 3.2.1 and Figure 3-1 was followed. Data
selection parameters are listed in Table 6-42, and the final interpolation input datasets are provided in
Appendix B. Data selection parameters were:
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e CT:“MEAN VALOR ND SRL”. For routine samples at all locations except aquifer tubes, the value
used for mapping was the mean concentration measured during the most recent year data were
collected. Mean was calculated from the reported concentration, as listed in the
“STD_VALUE_RPTD” field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
the “STD_REPORTING_LIMIT” field, if it is not blank; otherwise, the value in the
“STD_VALUE RPTD” field is used.

e CTAQ: “MAX VALOR ND SRL” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured the most recent year data were collected. Mean
concentration was determined from the reported concentration, as listed in the
“STD_VALUE RPTD” field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
the “STD REPORTING LIMIT” field, if it is not blank; otherwise, the value in the
“STD_VALUE_RPTD” field is used. For aquifer tube groups, only the aquifer tube with the highest
concentration was used for mapping. The other aquifer tubes in the group were excluded.

e CTC: “MAX VALOR ND_SRL”. If routine measurements were unavailable, then the value used for
mapping was the maximum concentration measured in characterization samples measured during the
most recent year data were collected. Maximum concentration was determined from the reported
concentration, as listed in the “STD_VALUE RPTD? field of the HEIS database. Before proceeding
with averaging, if the sample is flagged “non-detect”, the value in the “STD VALUE RPTD” field is
replaced with the value in the “STD_REPORTING_LIMIT” field, if it is not blank; otherwise, the
value in the “STD_VALUE_RPTD” field is used.

Well 699-39-39 was excluded from the dataset based on input from the GIA Project Scientist since results
are suspected not to be representative of aquifer conditions due to possible leakage through the borehole
annulus (installed during well construction).

Several Type 1 data points were included, representing annual average nitrate concentrations measured by
U.S. Ecology in 2015. Another two Type 1 data points were added, representing a historical measurement
at location 699-50-53A, and 299-E34-7 where more recent data were unavailable. Type 1 data points for
wells 299-E28-30 and 299-E29-54 from 2010 were added representing values from deep samples prior to
installing the screen in shallower depth. In addition, several Type 3 data points were included based on
input from the GIA Project Scientist, and are described in Table 6-48.

Table 6-48. Other Data Points Added to the 200-BP-5 Nitrate Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Col DATA REASON
(ngl/L) TYPE

Value from deep samples collected

during drilling prior to installing the
299-E28-30 828000 2010 Nitrate 1 screen in a depth shallower than the

maximum concentration detected

during drilling.
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Table 6-48. Other Data Points Added to the 200-BP-5 Nitrate Interpolation Input Files

NAME

MAPPING
VALUE

(ng/L)

YEAR

col

OTHER
DATA
TYPE

REASON

299-E29-54

1310000

2010

Nitrate

Value from deep samples collected
during drilling prior to installing the
screen in a depth shallower than the
maximum concentration detected
during drilling.

299-E34-7

109000

2005

Nitrate

Result from last sampling event on
4/07/2005. Well sample dry as of 2008.

699-34-58B

16027

2015

Nitrate

US Ecology MW-9. 2015 annual
average value

699-35-57

18578

2015

Nitrate

US Ecology MW-3. 2015 annual
average value

699-35-58

16229

2015

Nitrate

US Ecology MW-5. 2015 annual
average value

699-35-58D

17774

2015

Nitrate

US Ecology MW-6. 2015 annual
average value

699-35-59

16951

2015

Nitrate

US Ecology MW-13. 2015 annual
average value

699-36-58A

16335

2015

Nitrate

US Ecology MW-10. 2015 annual
average value

699-36-58B

16374

2015

Nitrate

US Ecology MW-8. 2015 annual
average value

699-36-58J

16150

2015

Nitrate

US Ecology MW-4. 2015 annual
average value

699-36-58K

14868

2015

Nitrate

US Ecology MW-7. 2015 annual
average value

699-50-53A

455960

1992

Nitrate

Result from 4/14/1992 sampling event.
Water in well after 1992 no longer
considered representative of
unconfined aquifer.

CP_15

46900

OTHER
DATA

Nitrate

Soil sampling conducted at 216-A-25 in
1999 (BHI-01367). Relatively high
nitrate concentrations detected in soll
samples within 216-A-29 including near
well 699-53-47A where nitrate
concentrations have exceeded 45 mg/L
since 1997.

CP_16

46900

OTHER
DATA

Nitrate

Soil sampling conducted at 216-A-25 in
1999 (BHI-01367). Relatively high
nitrate concentrations detected in solil
samples within 216-A-29 including near
well 699-53-47A where nitrate
concentrations have exceeded 45 mg/L
since 1997.
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Table 6-48. Other Data Points Added to the 200-BP-5 Nitrate Interpolation Input Files

NAME

MAPPING
VALUE

(ng/L)

YEAR

col

OTHER
DATA
TYPE

REASON

CP_17

46900

OTHER
DATA

Nitrate

Soil sampling conducted at 216-A-25 in
1999 (BHI-01367). Relatively high
nitrate concentrations detected in solil
samples within 216-A-29 including near
well 699-53-47A where nitrate
concentrations have exceeded 45 mg/L
since 1997.

CP_18

46900

OTHER
DATA

Nitrate

Soil sampling conducted at 216-A-25 in
1999 (BHI-01367). Relatively high
nitrate concentrations detected in soll
samples within 216-A-29 including near
well 699-53-47A where nitrate
concentrations have exceeded 45 mg/L
since 1997.

CP_19

46900

OTHER
DATA

Nitrate

Soil sampling conducted at 216-A-25 in
1999 (BHI-01367). Relatively high
nitrate concentrations detected in soll
samples within 216-A-29 including near
well 699-53-47A where nitrate
concentrations have exceeded 45 mg/L
since 1997.

CP_20

46900

OTHER
DATA

Nitrate

Soil sampling conducted at 216-A-35 in
1999 (BHI-01367). Relatively high
nitrate concentrations detected in soll
samples within 216-A-29 including near
well 699-53-47A where nitrate
concentrations have exceeded 45 mg/L
since 1997.

CP_2013 13

44000

OTHER
DATA

Nitrate

Location based on 2015 interpretation
of plume extent based on groundwater
flow direction (used for nitrate near
WMA C)

CP_2013 15

1250000

OTHER
DATA

Nitrate

Location based on 2015 interpretation
of plume extent based on groundwater
flow direction (used for nitrate main
area)

CP_2013_39

620000

OTHER
DATA

Nitrate

Location based on 2015 interpretation
of plume extent based on groundwater
flow direction (used for nitrate main
area)

CP_2013_40

500000

OTHER
DATA

Nitrate

Location based on 2015 interpretation
of plume extent based on groundwater
flow direction (used for nitrate main
area).

CP_2014 35

500000

OTHER
DATA

Nitrate

Location based on 2015 interpretation
of plume extent based on groundwater
flow direction (used for nitrate main
area)
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Table 6-48. Other Data Points Added to the 200-BP-5 Nitrate Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Col DATA REASON
(ng/L) TYPE
Location based on 2015 interpretation
OTHER : of plume extent based on groundwater
GP.2814 86 oaapa0 DATA Nitraie g flow direction (used for nitrate main
area)
Location based on 2015 interpretation
OTHER 7 of plume extent based on groundwater
BTt GO0R00 DATA HiRE 2 flow direction (used for nitrate main
area)
Location based on 2015 interpretation
OTHER 7 of plume extent based on groundwater
BTt RSa0e DATA HiRE 2 flow direction (used for nitrate main
area)
Location based on 2015 interpretation
OTHER 7 of plume extent based on groundwater
Tt Gl DATA HiRE 2 flow direction (used for nitrate main
area)
Location based on 2015 interpretation
OTHER 7 of plume extent based on groundwater
Tt =EOIO0 DATA HiRE 2 flow direction (used for nitrate main
area)
Location based on 2015 interpretation
OTHER g of plume extent based on groundwater
greend RASI0E DATA HiRE 2 flow direction (used for nitrate main
area)
Location based on 2015 interpretation
OTHER g of plume extent based on groundwater
SR s ROE DATA HiRE 2 flow direction (used for nitrate main
area)
Location based on 2015 interpretation
OTHER g of plume extent based on groundwater
BTt =Roa00 DATA HiRE 2 flow direction (used for nitrate main
area)
Location based on 2015 interpretation
OTHER g of plume extent based on groundwater
st eEobu DATA i 2 flow direction (used for nitrate main
area)
Location based on 2015 interpretation
OTHER g of plume extent based on groundwater
Srsiee gl DATA i 2 flow direction (used for nitrate near
WMA C)
Location based on 2015 interpretation
OTHER g of plume extent based on groundwater
ol el DATA i 2 flow direction (used for nitrate near

WMA C)
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Table 6-48. Other Data Points Added to the 200-BP-5 Nitrate Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Col DATA REASON
(ng/L) TYPE
Location based on 2015 interpretation
OTHER : of plume extent based on groundwater
CP. 281451 82000 DATA Nitraie g flow direction (used for nitrate near
WMA C)
Location based on 2015 interpretation
OTHER 7 of plume extent based on groundwater
T HE000 DATA HiRE 2 flow direction (used for nitrate near
WMA C)
Location based on 2015 interpretation
OTHER 7 of plume extent based on groundwater
Tt HE000 DATA HiRE 2 flow direction (used for nitrate near
WMA C)
Location based on 2015 interpretation
OTHER 7 of plume extent based on groundwater
Tt HE000 DATA HiRE 2 flow direction (used for nitrate near
WMA C)
Location based on interpretation of
OTHER 7 plume extent based on groundwater
B E RASI0E DATA HiRE 2 flow direction (used for nitrate main
area)
OTHER Location and concentration based on
CP_2016_32 500000 Nitrate 3 inferred extent of plume greater than
DATA
450 mg/L
OTHER Location and concentration based on
CP_2016_33 700000 Nitrate 3 inferred extent of plume greater than
DATA
450 mg/L
OTHER Location and concentration based on
CP_2016_34 50000 Nitrate 3 inferred extent of plume greater than 45
DATA
mg/L
OTHER : Based on inferred extent of 2015 nitrate
CP_2016_75 45100 DATA Nitrate 3 plume
OTHER ; Based on inferred extent of 2015 nitrate
CP_2016_76 45100 DATA Nitrate 3 plume
Soil sampling conducted at 216-A-25 in
1999 (BHI-01367). Relatively high
OTHER nitrate concentrations detected in solil
CP_22 46900 DATA Nitrate 3 samples within 216-A-29 including near

well 699-53-47A where nitrate
concentrations have exceeded 45 mg/L
since 1997.
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Table 6-48. Other Data Points Added to the 200-BP-5 Nitrate Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR col DATA REASON
(ng/L) TYPE
Soil sampling conducted at 216-A-25 in
1999 (BHI-01367). Relatively high
OTHER nitrate concentrations detected in soll
CP_23 46900 DATA Nitrate 3 samples within 216-A-29 including near
well 699-53-47A where nitrate
concentrations have exceeded 45 mg/L
since 1997.
OTHER Geologic control to represent boundary
CP40 0 Nitrate 3 where basalt is present above water
DATA
table
COl = contaminant of interest
WMA = Waste Management Area

6.2.6.4 Strontium-90

Strontium-90 was mapped using a single kriging grid covering the entire GIA. The general data selection
process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection parameters are listed in
Table 6-42, and the final interpolation input dataset is provided in Appendix B. Data selection parameters
were:

CT: “MEAN_VALOR ND_ MDA”. For routine samples at all locations except aquifer tubes, the
value used for mapping was the mean concentration measured during the most recent year data were
collected. If the measured concentration was below the reporting limit (“non-detect”), then the
reported value was replaced with the MDA before the mean was calculated

CTAQ: “MAX VALOR ND MDA” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
If the measured concentration was below the reporting limit (“non-detect”), then the reported value
was replaced with the MDA before the maximum was determined. For aquifer tube groups, only the
aquifer tube with the highest concentration was used for mapping. The other aquifer tubes in the
group were excluded.

CTC: “MAX_VALOR ND MDA”. If routine measurements were unavailable, then the value used
for mapping was the maximum concentration measured in characterization samples during the most
recent year data were collected. If the measured concentration was below the reporting limit (“non-
detect”), then the reported value was replaced with the MDA before the maximum was determined.

Several Type 3 data points were added based on input from the GIA Project Scientist. These points
represent likely groundwater concentrations in areas where recent groundwater measurements are
unavailable, estimated based on the results of soil samples taken in 1999 (Table 6-49).
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Table 6-49. Other Data Points Added to the 200-BP-5 Strontium-90 Interpolation Input File

NAME

MAPPING
VALUE
(pCilL)

YEAR

col

OTHER
DATA
TYPE

REASON

CP_15

180

OTHER
DATA

Strontium-90

Soil sampling conducted at 216-A-25
in 1999 (BHI-01367). Relatively high
beta/gamma concentrations detected
in soil samples within 216-A-29
including near well 699-53-47A
wherestrontium-90 concentrations
have exceeded 8 pCi/L since the
early 1980s.

CP_16

180

OTHER
DATA

Strontium-90

Soil sampling conducted at 216-A-25
in 1999 (BHI-01367). Relatively high
beta/gamma concentrations detected
in soil samples within 216-A-29
including near well 699-53-47A
wherestrontium-90 concentrations
have exceeded 8 pCi/L since the
early 1980s.

CP_17

180

OTHER
DATA

Strontium-90

Soil sampling conducted at 216-A-35
in 1999 (BHI-01367). Relatively high
beta/gamma concentrations detected
in soil samples within 216-A-29
including near well 699-53-47A
wherestrontium-90 concentrations
have exceeded 8 pCi/L since the
early 1980s.

CP_18

180

OTHER
DATA

Strontium-90

Soil sampling conducted at 216-A-25
in 1999 (BHI-01367). Relatively high
beta/gamma concentrations detected
in soil samples within 216-A-29
including near well 699-53-47A
wherestrontium-90 concentrations
have exceeded 8 pCi/L since the
early 1980s.

CP_19

180

OTHER
DATA

Strontium-90

Soil sampling conducted at 216-A-25
in 1999 (BHI-01367). Relatively high
beta/gamma concentrations detected
in soil samples within 216-A-29
including near well 699-53-47A
wherestrontium-90 concentrations
have exceeded 8 pCi/L since the
early 1980s.

CP_20

180

OTHER
DATA

Strontium-90

Soil sampling conducted at 216-A-25
in 1999 (BHI-01367). Relatively high
beta/gamma concentrations detected
in soil samples within 216-A-29
including near well 699-53-47A
wherestrontium-90 concentrations
have exceeded 8 pCi/L since the
early 1980s.
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Table 6-49. Other Data Points Added to the 200-BP-5 Strontium-90 Interpolation Input File

NAME

MAPPING
VALUE
(pCilL)

YEAR

col

OTHER
DATA
TYPE

REASON

CP 22

180

OTHER
DATA

Strontium-90

Soil sampling conducted at 216-A-25
in 1999 (BHI-01367). Relatively high
beta/gamma concentrations detected
in soil samples within 216-A-29
including near well 699-53-47A
wherestrontium-90 concentrations
have exceeded 8 pCi/L since the
early 1980s.

CP 23

180

OTHER
DATA

Strontium-90

Soil sampling conducted at 216-A-25
in 1999 (BHI-01367). Relatively high
beta/gamma concentrations detected
in soil samples within 216-A-29
including near well 699-53-47A
wherestrontium-90 concentrations
have exceeded 8 pCi/L since the
early 1980s.

CP_2013_16

OTHER
DATA

Strontium-90

Location based on 2015
interpretation of plume extent based
on groundwater flow direction.

CP_2013 17

OTHER
DATA

Strontium-90

Location based on 2015
interpretation of plume extent based
on groundwater flow direction.

Col

contaminant of interest

6.2.6.5 Technetium-99

Technetium-99 was mapped using four separate grids, each representing different sources and/or aquifer
conditions which have historically occurred or currently/recently occur within the GIA. The fourth, finer-
resolution grid encompasses only the immediate vicinity of aquifer tube 299-E28-24. Points used for the
fine-resolution, small scale map near 299-E28-24 were excluded from the dataset used for the other
portions of the GIA. For all maps, input data were determined using the general data selection process
detailed in Section 3.2.1 and Figure 3-1. Data selection parameters are listed in Table 6-42, and the final
interpolation input dataset is provided in Appendix B. Data selection parameters were:

e CT:“MEAN _VALOR ND MDA”. For routine samples at all locations except aquifer tubes, the
value used for mapping was the mean concentration measured during the most recent year data were
collected. If the measured concentration was below the reporting limit (“non-detect”), then the
reported value was replaced with the MDA before the mean was calculated.

e CTAQ: “MAX VALOR ND MDA” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
If the measured concentration was below the reporting limit (“non-detect”), then the reported value
was replaced with the MDA before the maximum was determined. For aquifer tube groups, only the
aquifer tube with the highest concentration was used for mapping. The other aquifer tubes in the
group were excluded.
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e CTC: “MAX VALOR ND_ MDA”. If routine measurements were unavailable, then the value used
for mapping was the maximum concentration measured in characterization samples during the most
recent year data were collected. If the measured concentration was below the reporting limit (“non-
detect”), then the reported value was replaced with the MDA before the maximum was determined.

Type 2 data points CP02 through CP29 were excluded from the 200-BP-E28-24 dataset.

Several Type 3 points were added based on input from the GIA Project Scientist to represent prior
knowledge of site conditions. One historical measurement, taken at well 699-50-53A in 1992, was also
included because measurements taken after 1992 are not considered representative of the aquifer (Table

6-50).
Table 6-50. Other Data Points Added to the 200-BP-5 Technetium-99 Interpolation Input Files
MAPPING OTHER
NAME VALUE YEAR Col DATA REASON
(pCilL) TYPE
Result from 4/14/1992 sampling event.
699-50-53A | 14000 1992 | Technetium-99 1 Ve T
considered representative of
unconfined aquifer.
OTHER Location based on 2015 interpretation
CP_2013_20 900 Technetium-99 3 of plume extent based on groundwater
DATA oy
flow direction (used only for SS plume)
OTHER Location based on 2015 interpretation
CP_2013_22 900 Technetium-99 3 of plume extent based on groundwater
DATA =
flow direction (used only for SS plume)
OTHER Location based on 2015 interpretation
CP_2013_23 17000 Technetium-99 3 of plume extent based on groundwater
= - DATA e
flow direction (used only for SS plume)
OTHER Location based on 2015 interpretation
CP_2013_26 5000 Technetium-99 3 of plume extent based on groundwater
= DATA e
flow direction (used only for SS plume)
Location based on 2015 interpretation
OTHER ; of plume extent based on groundwater
L Ula £ DATA Teshmau . flow direction (used only for north
plume)
Location based on 2015 interpretation
OTHER ; of plume extent based on groundwater
bl £ DATA Teshmau . flow direction (used only for north
plume)
Location based on 2015 interpretation
OTHER ; of plume extent based on groundwater
L Ula £ DATA Teshmau . flow direction (used only for north
plume)
OTHER Location based on 2015 interpretation
CP_2014_60 9200 Technetium-99 3 of plume extent based on groundwater
DATA =
flow direction.
OTHER Location based on 2015 interpretation
CP_2014_61 0 DATA Technetium-99 3 of plume extent based on groundwater

flow direction - geologic control point
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Table 6-50. Other Data Points Added to the 200-BP-5 Technetium-99 Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Col DATA REASON
(pCilL) TYPE
OTHER Location based on 2015 interpretation
CP_2014_62 9000 Technetium-99 3 of plume extent based on groundwater
= - DATA S
flow direction.
OTHER Location based on 2015 interpretation
CP_2014_63 9200 Technetium-99 3 of plume extent based on groundwater
DATA g
flow direction.
OTHER Location based on 2015 interpretation
CP_2014_64 9000 Technetium-99 3 of plume extent based on groundwater
DATA =
flow direction.
OTHER Location based on 2015 interpretation
CP_2014_66 10000 Technetium-99 3 of plume extent based on groundwater
DATA st
flow direction.
OTHER Location based on 2015 interpretation
CP_2014_67 10000 DATA Technetium-99 3 of plume extent based on groundwater
flow direction.
OTHER Location based on interpretation of
CP_2016_34 900 Technetium-99 3 plume extent based on groundwater
= - DATA et
flow direction.
OTHER Location based on interpretation of
CP_2016_36 14000 Technetium-99 3 plume extent based on groundwater
DATA S
flow direction.
OTHER Location based on interpretation of
CP_2016_38 8000 Technetium-99 3 plume extent based on groundwater
DATA SRR
flow direction.
OTHER Location based on interpretation of
CP_2016_39 9500 Technetium-99 3 plume extent based on groundwater
DATA o
flow direction.
OTHER Location based on interpretation of
CP_2016_40 9250 Technetium-99 3 plume extent based on groundwater
= = DATA e
flow direction.
OTHER Location based on interpretation of
CP_2016_41 15000 Technetium-99 3 plume extent based on groundwater
= - DATA S
flow direction (used only for SS plume)
OTHER Location based on interpretation of
CP_2016_42 10000 Technetium-99 3 plume extent based on groundwater
= DATA nee
flow direction (used only for SS plume)
OTHER Location based on interpretation of
CP_2016_43 800 Technetium-99 3 plume extent based on groundwater
DATA SRR
flow direction.
OTHER Location based on interpretation of
CP_2016_44 900 DATA Technetium-99 3 plume extent based on groundwater

flow direction.
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Table 6-50. Other Data Points Added to the 200-BP-5 Technetium-99 Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR col DATA REASON
(pCilL) TYPE
COl = contaminant of interest
SS = subregion of 200-BP near boundary with 200-PO

6.2.6.6 Tritium

Tritium was mapped using two grids, which encompass the northern and southern portions of the GIA,
respectively. The general data selection process detailed in Section 3.2.1 and Figure 3-1 was followed.
Data selection parameters are listed in Table 6-42, and the final interpolation input dataset is provided in
Appendix B. Data selection parameters were:

e CT:“MEAN _VALOR ND MDA”. For routine samples at all locations except aquifer tubes, the
value used for mapping was the mean concentration measured during the most recent year data were
collected. If the measured concentration was below the reporting limit (“non-detect”), then the
reported value was replaced with the MDA before the mean was calculated.

e CTAQ: “MAX VALOR ND MDA” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
If the measured concentration was below the reporting limit (“non-detect”), then the reported value
was replaced with the MDA before the maximum was determined. For aquifer tube groups, only the
aquifer tube with the highest concentration was used for mapping. The other aquifer tubes in the
group were excluded.

e CTC: “MAX VALOR ND_ MDA”. If routine measurements were unavailable, then the value used
for mapping was the maximum concentration measured in characterization samples during the most
recent year data were collected. If the measured concentration was below the reporting limit (“non-
detect”), then the reported value was replaced with the MDA before the maximum was determined.

Two wells were excluded from the dataset based on input from the GIA Project Scientist: well 299-E28-
31, and 299-E28-32. These wells were constructed in 2015 and no routine sample data is available. One
historical measurement was included at location where current measurements are unavailable, and one
data point was added at the inferred location of a high hydraulic conductivity channel. Several Type 1
data points were included, representing annual average tritium concentrations measured by U.S. Ecology
in 2015. Type 3 data points were also added based on input from the GIA Project Scientist as described in
Table 6-51.

Table 6-51. Other Data Points Added to the 200-BP-5 Tritium Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR COl DATA REASON
(pCilL) TYPE
Well 299-E33-205 not sampled since
299-E33-205 12000 OTHER Tritiui 3 2012, which last result of 3,780 pCi/L.

DATA Value used at this location based on
inferred plume movement since 2012.

US Ecology MW-9A. 2015 annual

699-34-58 3216 2015 Tritium 1
average value
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Table 6-51. Other Data Points Added to the 200-BP-5 Tritium Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Col DATA REASON
(pCilL) TYPE
o US Ecology MW-9. 2015 annual
699-34-58B 3095 2015 Tritium 1 average value
699-35-57 1807 2015 Tritium 1 e
average value
699-35-58 2231 2015 Tritium 1 WE G- E0T Sl
average value
699-35-58D 4952 2015 Tritium 1 ol EICEy LV, 201 Rk
average value
699-35-59 4349 2015 Tritium 1 W Evalogy NIG-15. 2 18 anm )
average value
699-36-58A | 3173 2015 Tritium 1 Sl L R
average value
o US Ecology MW-8. 2015 annual
699-36-58B 2358 2015 Tritium 1 average value
699-36-58 1849 2015 Tritium 1 5 Eduioty B4, 20715 etal
average value
699-36-58K 4980 2015 Tritium 1 ol EICly LV 01 i
average value
Well last sampled in 2013. 2013 value
699-41-40 34000 2013 Tritium 1 used to better define plume extent near
the 216-B-3 pond.
Location based on 2015 interpretation
OTHER i of plume extent based on groundwater
LR 2UIR2T 20000 DATA Trfum 2 flow direction (used only for north
plume)
Location based on 2015 interpretation
OTHER i of plume extent based on groundwater
LR 201R20 20000 DATA Trfum 2 flow direction (used only for north
plume)
Location based on 2015 interpretation
OTHER i of plume extent based on groundwater
CR201R2= 21900 DATA Trfum 2 flow direction (used only for north
plume)
Location based on 2015 interpretation
OTHER i of plume extent based on groundwater
LR201R.80 2000 DATA Trfum 2 flow direction (used only for north
plume)
Location based on 2015 interpretation
OTHER i of plume extent based on groundwater
CR2012.81 12000 DATA Trfum 2 flow direction (used only for north

plume)
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Table 6-51. Other Data Points Added to the 200-BP-5 Tritium Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Col DATA REASON
(pCilL) TYPE
Location based on 2015 interpretation
OTHER G of plume extent based on groundwater
G 21 e calbg DATA iy 8 flow direction (used only for north
plume)

Inferred location of high hydraulic
OTHER Tritium 3 conductivity channel. Concentration

DATA s based on nearby wells within channel
area.

CP_2016_74 20000

COl contaminant of interest

6.2.6.7 Uranium

Uranium was mapped using two grids, which encompass the northern and southern portions of the GIA,
respectively. The general data selection process detailed in Section 3.2.1 and Figure 3-1 was followed.
Data selection parameters are listed in Table 6-42, and the final interpolation input dataset is provided in
Appendix B. Data selection parameters were:

e CT:“MEAN VALOR ND SRL”. For routine samples at all locations except aquifer tubes, the value
used for mapping was the mean concentration measured during the most recent year data were
collected. Mean was calculated from the reported concentration, as listed in the
“STD_VALUE_RPTD” field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
the “STD_REPORTING LIMIT” field, if it is not blank; otherwise, the value in the
“STD_VALUE RPTD” field is used.

e CTAQ: “MAX VALOR ND SRL” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
Maximum concentration was determined from the reported concentration, as listed in the
“STD_VALUE_RPTD” field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
the “STD_REPORTING_LIMIT” field, if it is not blank; otherwise, the value in the
“STD_VALUE_RPTD field is used. For aquifer tube groups, only the aquifer tube with the highest
concentration was used for mapping. The other aquifer tubes in the group were excluded.

e CTC: “MAX VALOR ND_SRL”. If routine measurements were unavailable, then the value used for
mapping was the maximum concentration measured in characterization samples during the most
recent year data were collected. Maximum concentration was determined from the reported
concentration, as listed in the “STD_VALUE RPTD” field of the HEIS database. Before proceeding
with averaging, if the sample is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is
replaced with the value in the “STD_REPORTING_LIMIT” field, if it is not blank; otherwise, the
value in the “STD_VALUE_RPTD” field is used.

Several Type 3 data point were added based on input from the GIA Project Scientist, as described in
Table 6-52.
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Table 6-52. Other Data Points Added to the 200-BP-5 Uranium Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Col DATA REASON
(ng/L) TYPE
OTHER Well 299-E33-13 last sampled in 2011.
299-E33-13 80 Uranium 3 Value based on inferred plume
DATA 5
movement since 2011.
OTHER Location based on 2015 interpretation
CP_2013_34 650 Uranium 3 of plume extent based on groundwater
DATA e
flow direction.
OTHER Location based on 2015 interpretation
CP_2014_29 40 Uranium 3 of plume extent based on groundwater
= = DATA e
flow direction.
OTHER Location based on 2015 interpretation
CP_2014_31 30 Uranium 3 of plume extent based on groundwater
DATA e
flow direction.
OTHER Location based on 2015 interpretation
CP_2014_32 30 Uranium 3 of plume extent based on groundwater
DATA S
flow direction.
OTHER ; Location and concentration based on
CF_Z016 35 B DATA Urarium 4 inferred 2015 plume extent
OTHER ; Location and concentration based on
Sad L A DATA irarium - inferred 2015 plume extent
OTHER Location based on 2015 interpretation
CP_2016_47 20 Uranium 3 of plume extent based on groundwater
DATA S
flow direction.
OTHER ; Location and concentration based on
CF_2016 3 20 DATA Urarium 4 inferred 2015 plume extent
OTHER ; Location and concentration based on
SRR 20 DATA irarium - inferred 2015 plume extent
OTHER ; Location and concentration based on
LF2018.80 & DATA U rariam 2 inferred 2015 plume extent
OTHER . Location and concentration based on
LF_2076 51 1090 DATA Wreiniufm g inferred 2015 plume extent
OTHER g Location and concentration based on
GF_2I16 &2 L DATA Hranium 3 inferred 2015 plume extent
OTHER ; Location and concentration based on
GF £l s Al DATA Ureriesn 8 inferred 2015 plume extent
OTHER ; Location and concentration based on
Sad L Bl DATA irarium - inferred 2015 plume extent
OTHER ; Location and concentration based on
RR-2010 98 = DATA Uranium 2 inferred 2015 plume extent
OTHER g Location and concentration based on
GF_20016 58 180 DATA L] 2 inferred 2015 plume extent
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Table 6-52. Other Data Points Added to the 200-BP-5 Uranium Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR col DATA REASON
(ng/L) TYPE

czotesT | s | GEE | umnm | 3| e e et
craotoss | mo | TIER| e | 3| e
cravtess | w0 TR uemm | s |
cezotem | w PR ummm | 3|
IR N B I
caotesz | s QU | uenm || e e
cezotoss | s || vewn | s | e
cravase | ww | GIER | uemn | s |
ceaotoss | w0 PR umm ||
crzotoss | w0 PR ummm | 3|
cozoesr | w0 | GER| uenum | s | e e
craotoss | wo | TE| wewm | s | e
craotass | w0 | TR ummm | s |
cozorero | w0 | TER| uenum | s | e e
cezotorr | wo || wewm | s | e
caoterz | w0 |G| umwm || e et
craoers | w | GUER| wewn | s |

COl

contaminant of interest

6.2.7 200-PO-1
The list of COls and data selection parameters is provided in Table 6-53.
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HIGH | Low

ou col DORS | RIVER | RIVER | SOMVS "f\‘g cT CTAQ cTC

STAGE | STAGE

_— MEAN MAX MAX
2oy | lodine-129 y | VALORND | VALOR | VALOR
MDA ND MDA | ND MDA

. MEAN MAX MAX
ég(_); Tec“ggt'”m' y | VALORND | VALOR | VALOR
MDA ND MDA | ND MDA

—-— MEAN MAX MAX
2ir Tritium y | VALORND | VALOR | VALOR
MDA ND MDA | ND MDA

i MEAN MAX MAX
S0 | Uranium y | VALORND | VALOR | VALOR
: SRL NDSRL | NDSRL

Note: for additional acronym explanation see Section 6.1.2 Data Selection Parameters

CcOoC
COl
MDA
ou

contaminant of concern

contaminant of interest

Minimum Detectable Activity

Operable Unit

Kriging interpolation parameters, along with the name of the corresponding QUANTILE input file(s), are
provided in Table 6-54. The QUANTILE input datasets are provided in Appendix B.

Table 6-54. COls and Interpolation Parameters for 200-PO-1

Kriging | MiNMUM | poximum | Angl
Col ging Range axami g'e File Name
Type (m) Range (m) | (degrees)
lodine-129 MIK 3200 7800 115 200-PO-1_lodine-129.dat
Technetium-99 RNK 3610 4800 90 200-PO-1_Technetium-99.dat
Tritium
MIK 3500 7400 140 200-PO-1_Tritium_NS.dat
North/South
Tritium
MIK 3500 4350 75 200-PO-1_Tritium_WE.dat
West/East
Uranium RNK 3610 4800 90 200-PO-1_Uranium.dat

Note: for additional acronym explanation see Section 6.1.2 Data Selection Parameters

COl

contaminant of interest

Several wells were excluded from all 200-PO-1 interpolation input files because their screened intervals
were outside the aquifer zone of interest. Two additional wells were excluded based on input from the
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GIA Project Scientist because measured concentrations were not considered to be representative of the
aquifer (Table 6-55). All excluded data are listed in Appendix A, Table A-5.

Table 6-55. Measurement Locations Excluded from all 200-PO-1 Interpolation Input Files

NAME Ccol REASON
E1a. Well screened 468 to 510 ft bgs (468 to 472 ft very
2avEs ALL deep unconsolidated and 472 to 510 in basalt)
299-E26-8 ALL Well screened in Basalt
299-E33-12 ALL Well screened in Basalt

Well decommissioned in 2013. Sampling results from
299-E33-18 ALL 2013 not considered representative of 2015
groundwater conditions.

Data not considered representative of current

299-E33-205 ALL =
groundwater conditions.

299-E33-340 ALL Well screened in Basalt

Well last sampled in 2012. Due to change in
299-E33-343 ALL groundwater flow results not considered
representative of 2013 plume conditions.

299-E33-344 ALL Well monitors perched water

Well drilled in 2014. Results from well drilling not
299-E33-350 ALL used since the results are from the perched water
above the unconfined aquifer

Well drilled in 2014. Results from well drilling not
299-E33-351 ALL used since the results are from the perched water
above the unconfined aquifer

299-E33-40 ALL Well screened in Basalt
299-E33-50 ALL Well screened in Basalt
299-E34-13 ALL Temporary drilled to basalt in 2010. Insufficient water

for monitoring well to be constructed

Water supply well. Concentrations of tritium
499-S0-7 ALL approximately 1/3 to 1/4 of nearby water table wells
699-2-3 and 699-2-6A

Water supply well. Concentrations of tritium
499-S0-8 ALL approximately 1/3 to 1/4 of nearby water table wells
699-2-3 and 699-2-6A

Water supply well. Concentrations of tritium
499-S1-8J ALL approximately 1/3 to 1/4 of nearby water table wells
699-2-3 and 699-2-6A

699-13-1C ALL Well screened in basalt

699-15-E13 ALL Well screened in basalt
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Table 6-55. Measurement Locations Excluded from all 200-PO-1 Interpolation Input Files

NAME col

REASON

699-18-25A ALL

Bottom of well tagged at 96.4 m bgs on 10/2/2009.
Water level measured at 38.3 m bgs on same date.
Based on lower concentrations of contaminants (e.g.

tritium) as compared to nearby wells screened at
water table (e.g. 699-20-20) well inferred to be
screened deeper in the unconfined aquifer.

699-19-23 ALL

Well screened in lower unconfined aquifer based on
borehole log and well construction report.

699-20-E12S ALL

Well screened in deep unconfined aquifer per PNNL-
13021. Well 699-20-E120 screened at water table
and at same location sampled for PO-1.
Concentrations of tritium detected much higher in
699-20-E120

699-23-33 ALL

Depth to water measured at 144.2 ft bgs and bottom
of well measured at 232.4 ft bgs in 2007. Screened
interval unknown

699-24-1P ALL

Well screened below top of basalt as described in
borehole log

699-24-1R ALL

Well is screened deep in the unconfined aquifer just
above basalt.

699-25-20 ALL

Per Decommissioning Plan depth of well >500 ft
(extent of E-tape). Screened interval unknown. Based
on lower concentrations of contaminants (e.g. tritium)
as compared to nearby wells screened at water table
(e.g. 699-26-15A) well inferred to be screened deeper

in the unconfined aquifer.

699-25-33A ALL

Screened at top of lower permeability unit within
unconfined aquifer

699-26-35C ALL

Screened at top of lower permeability unit within
unconfined aquifer

699-2-7 ALL

Top of screen 20 ft below water table. Water table
well 699-2-6A is adjacent to this well. Groundwater
concentrations of tritium in this well lower than well
699-2-6A but concentrations of nitrate and other
constituents concentrations similar

699-28-40P ALL

Well is screened deep in the unconfined aquifer.
Concentrations in shallow adjacent well 699-28-40
are higher than those detected in 28-40P.

699-2-E14 ALL

Well open in basalt

699-31-17 ALL

Well screened within lower unconfined aquifer.
Tritium results more than one order of magnitude less
than well 699-31-11 or well 699-35-9.

699-31-8 ALL

Well presumably screened with lower unconfined
aquifer (depth to bottom of well tagged at 582 ft in
2006). Tritium results more than one order of
magnitude less than well 699-31-11 or well 699-35-9.
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Table 6-55. Measurement Locations Excluded from all 200-PO-1 Interpolation Input Files

NAME Ccol REASON
699-32-22B ALL Well completed in basalt
Well decommissioned in 2010. Screen interval
699-36-17 ALL uncertain. 2009 tritium and 1-129 result lower than
nearby water table wells.
Total depth tagged at 168 ft in 2008. Nearby well
699-37-E1 screened to 98 ft. Concentrations of tritium
BESIT-E] ALL more than one order of magnitude lower in 699-37-E1
compared to 37-E4.
Concentrations of nitrate approximately 1 order of
699-40-36 ALL magnitude less than nearby water table wells 699-39-
39. Well completed 95 ft below water table.
Concentrations of nitrate approximately 1 order of
699-41-35 ALL magnitude less than nearby water table well 699-39-
39. Well completed 85 ft below water table.
699-41-40 ALL Per DOE/RL-2008-59 Rev. 0 figure ES-2 well
screened in confined aquifer
699-42-37 ALL Per DOE/RL-2008_—59 Rev. 0 ﬁgurg ES-2 well
screened in confined aquifer
699-42-39A ALL Per DOE/RL-2008-59 Rev. 0 figure ES-2 well
screened in confined aquifer
699-42-39B ALL Per DOE/RL-2008-59 Rev. 0 figure ES-2 well
screened in confined aquifer
699-42-40C ALL Well screened in Basalt
699-42-42B ALL Per DOE/RL-2008-59 Rev. 0 figure ES-2 well
screened in confined aquifer
699-43-41G ALL Well screened in Basalt
699-49-55B ALL Well screened in Basalt
699-49-57B ALL Well screened in Basalt
Well screen interval uncertain and well status
699-4-E16 ALL uncertain. Well status says well decommissioned in
2007 but sample collected in 2009
699-50-45 ALL Well screened in Basalt
699-50-53B ALL Well screened in Basalt
699-52-46A ALL Well screened in Basalt
699-52-55B ALL Well screened in Basalt
699-53-55A ALL Well screened in Basalt
699-54-34 ALL Well screened in Basalt
699-54-57 ALL Well screened in Basalt
699-56-43 ALL Well screened in Basalt
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Table 6-55. Measurement Locations Excluded from all 200-PO-1 Interpolation Input Files

NAME COl REASON
699-56-53 ALL Well screened in Basalt
699-S11-E12AP ALL Well screened in basalt

Well completed into basalt to a depth of 1941 ft below

699-52-34B ALL ground surface per EDA.

Well completed in lower unconfined aquifer. Only one
699-S5-E2 ALL sample collected (in 2010). Constituent results less
than nearby unconfined water table well 699-S6-E4A

COl
EDA

contaminant of interest

Environmental Dashboard Application

Several Type 2 data points were added to all datasets based on input from the GIA Project Scientist, to
represent the geologic boundary where basalt is present above the water table (Table 6-56)

Table 6-56. Other Data Points Added to All 200-PO-1 Interpolation Input Files

OTHER
NAME MAPVAL YEAR Col DATA REASON
TYPE
OTHER Geologic Control to represent boundary
CP02 0 ALL 2 where basalt is present above water
DATA
table
OTHER Geologic Control to represent boundary
CPO3 0 ALL 2 where basalt is present above water
DATA
table
OTHER Geologic Control to represent boundary
CPO4 0 ALL 2 where basalt is present above water
DATA
table
OTHER Geologic Control to represent boundary
CPO05 0 ALL 2 where basalt is present above water
DATA
table
OTHER Geologic Control to represent boundary
CPO06 0 ALL 2 where basalt is present above water
DATA
table
OTHER Geologic Control to represent boundary
CPO7 0 ALL 2 where basalt is present above water
DATA
table
OTHER Geologic Control to represent boundary
CPO8 0 ALL 2 where basalt is present above water
DATA
table
OTHER Geologic Control to represent boundary
CP0O9 0 ALL 2 where basalt is present above water
DATA table
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Table 6-56. Other Data Points Added to All 200-PO-1 Interpolation Input Files

OTHER
NAME MAPVAL YEAR Col DATA REASON
TYPE
OTHER Geologic Control to represent boundary
CP10 0 ALL 2 where basalt is present above water
DATA
table
OTHER Geologic Control to represent boundary
CP11 0 ALL 2 where basalt is present above water
DATA
table
OTHER Geologic Control to represent boundary
CP12 0 ALL 2 where basalt is present above water
DATA
table
OTHER Geologic Control to represent boundary
CP13 0 ALL 2 where basalt is present above water
DATA
table
OTHER Geologic Control to represent boundary
CP14 0 ALL 2 where basalt is present above water
DATA
table
OTHER Geologic Control to represent boundary
CP15 0 ALL 2 where basalt is present above water
DATA
table
OTHER Geologic Control to represent boundary
CP16 0 ALL 2 where basalt is present above water
DATA
table
OTHER Geologic Control to represent boundary
CP17 0 ALL 2 where basalt is present above water
DATA
table
OTHER Geologic Control to represent boundary
CP18 0 ALL 2 where basalt is present above water
DATA
table
OTHER Geologic Control to represent boundary
CP19 0 ALL 2 where basalt is present above water
DATA
table
OTHER Geologic Control to represent boundary
CP20 0 ALL 2 where basalt is present above water
DATA
table
OTHER Geologic Control to represent boundary
CP21 0 ALL 2 where basalt is present above water
DATA
table
OTHER Geologic Control to represent boundary
CP22 0 ALL 2 where basalt is present above water
DATA
table
OTHER Geologic Control to represent boundary
CP23 0 ALL 2 where basalt is present above water
DATA table
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Table 6-56. Other Data Points Added to All 200-PO-1 Interpolation Input Files

OTHER
NAME MAPVAL YEAR Col DATA REASON
TYPE
OTHER Geologic Control to represent boundary
CP24 0 ALL 2 where basalt is present above water
DATA
table
OTHER Geologic Control to represent boundary
CP26 0 ALL 2 where basalt is present above water
DATA
table
OTHER Geologic Control to represent boundary
CP27 0 ALL 2 where basalt is present above water
DATA
table
OTHER Geologic Control to represent boundary
CP28 0 ALL 2 where basalt is present above water
DATA
table
OTHER Geologic Control to represent boundary
CP29 0 ALL 2 where basalt is present above water
DATA
table
COl = contaminant of interest

Due to delay in the sampling schedule, measurements taken in January 2016 in 200-PO-1 Area were
included in the 2015 data, before data processing. These samples are listed in Table A-2.

6.2.7.1 lodine-129

Iodine-129 was mapped using a single kriging grid covering the entire GIA. The general data selection
process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection parameters are listed in
Table 6-53, and the final interpolation input dataset is provided in Appendix B. Data selection parameters
were:

CT: “MEAN_VALOR ND_MDA”. For routine samples at all locations except aquifer tubes, the
value used for mapping was the mean concentration measured during the most recent year data were
collected. If the measured concentration was below the reporting limit (“non-detect”), then the
reported value was replaced with the MDA before the mean was calculated.

CTAQ: “MAX VALOR ND MDA” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
If the measured concentration was below the reporting limit (“non-detect”), then the reported value
was replaced with the MDA before the maximum was determined. For aquifer tube groups, only the
aquifer tube with the highest concentration was used for mapping. The other aquifer tubes in the
group were excluded.

CTC: “MAX_VALOR ND MDA”. If routine measurements were unavailable, then the value used
for mapping was the maximum concentration measured in characterization samples during the most
recent year data were collected. If the measured concentration was below the reporting limit (“non-
detect”), then the reported value was replaced with the MDA before the maximum was determined.

Well 699-E33-360 was excluded from the dataset based on input from the GIA Project Scientist since the
well was only sampled in 2014 and the 2014 results (collected from the perched water zone) are not
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considered representative of the 2015 plume concentrations in the aquifer at this location. Several Type 2
data points were added to represent the boundary where basalt is present above the water table, and one
data point was added at the inferred location of a high hydraulic conductivity channel. One Type 1 data
point was added at the location of well 699-15-15B, where several measurements taken in 2010 showed
concentrations below detection limits. Two Type 1 data points, representing annual average iodine-129
concentrations measured by U.S. Ecology in CY 2014, were added at the location of well 699-35-58D
and 699-35-59, respectively. Several Type 1 data points with potentially high/wrong MDA reported by
lab and four geologic data points were added to the dataset. (Table 6-57).

Table 6-57. Other Data Points Added to the 200-PO-1 lodine-129 Interpolation Input File

NAME

MAPPING
VALUE
(pCilL)

YEAR

col

OTHER
DATA
TYPE

REASON

699-15-15B

0.187

2010

lodine-129

Well last sampled in 2010. Average of
3 STD_MDA for non-detect results
from 2010.

699-24-46

0.167

2014

lodine-129

6Aaverage MDA from 2013-2014.

lodine-129 not detected in last 10

years. MDA in 2015 greater than 1
pCi/L drinking water standard

699-35-58D

0.3

2014

lodine-129

US Ecology MW-6. 2014 annual
average value

699-35-59

0.2

2014

lodine-129

US Ecology MW-13. 2014 annual
average value

699-39-39

0.29

2014

lodine-129

CY2014 MDA. lodine-129 not detected
in last 10 years. MDA in 2015 greater
than 1 pCi/L drinking water standard

699-47-60

0.266

2015

lodine-129

Value based on trend calculation of
MDAs for previous sampling events.
lodine-129 not detected in last 10
years. MDA in 2015 greater than 1
pCi/L drinking water standard

699-53-48A

0.342

2014

lodine-129

lodine-129 never detected in well.
2015 MDA above 1 pCi/L drinking
water standard. Used MDA from 2014

86-S

0.233

2015

lodine-129

For Aquifer tube 86-S the 2015 MDA
is above the 1 pCi/L and a plume is
shown. Please use a value of 0.233
(which is the average of the MDAs
from 86-M and 86-D sampled on the
same day).

C6359

0.179

2013

lodine-129

Used 2013 MDA from most recent
sampling event prior to 2015. lodine-
129 never detected in aquifer tube.
MDA in 2015 greater than 1 pCi/L
drinking water standard
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Table 6-57. Other Data Points Added to the 200-PO-1 lodine-129 Interpolation Input File

MAPPING OTHER
NAME VALUE YEAR col DATA REASON
(pCilL) TYPE

Used 2012 MDA from most recent
sampling event prior to 2015. lodine-
C6368 0.187 2012 lodine-129 1 129 never detected in aquifer tube.
MDA in 2015 greater than 1 pCi/L

drinking water standard

Location based on 2015 interpretation

CP_2014_28 1 UIHER lodine-129 3 of plume extent based on groundwater
DATA s
flow direction.
OTHER Add geology control point to represent
CP_2016_10 0 lodine-129 2 area where basalt is present above
= = DATA
water table.
Inferred location of high hydraulic
OTHER : conductivity channel. Concentration
GF_ 2016 14 1.4 DATA loine-123 3 based on nearby wells within channel
area.
OTHER Geologic Control to represent
CP37 0 lodine-129 2 boundary where basalt is present
DATA
above water table
OTHER Geologic Control to represent

CP38 0 lodine-129 2 boundary where basalt is present
DATA
above water table

Geologic Control to represent

CP39 0 GTHER lodine-129 2 boundary where basalt is present
DATA
above water table
COl = contaminate of interest
MDA = Minimum Detectable Activity

6.2.7.2 Nitrate

Nitrate was mapped using a single kriging grid covering the entire GIA. The general data selection
process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection parameters are listed in
Table 6-53, and the final interpolation input datasets are provided in Appendix B. Nitrate was interpolated
as part of the 200-BP-5 plume, as discussed in detail in Section 6.2.6.3.

Data selection parameters were:

e CT:“MEAN _VALOR ND SRL”. For routine samples at all locations except aquifer tubes, the value
used for mapping was the mean concentration measured during the most recent year data were
collected. Mean was calculated from the reported concentration, as listed in the
“STD_VALUE RPTD” field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
the “STD REPORTING LIMIT” field, if it is not blank; otherwise, the value in the
“STD_VALUE RPTD” field is used.
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e CTAQ: “MAX VALOR ND_ SRL” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
Maximum concentration was determined from the reported concentration, as listed in the
“STD_VALUE_RPTD? field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
the “STD_REPORTING_LIMIT” field, if it is not blank; otherwise, the value in the
“STD_VALUE_RPTD field is used. For aquifer tube groups, only the aquifer tube with the highest
concentration was used for mapping. The other aquifer tubes in the group were excluded.

e CTC: “MAX VALOR ND_ SRL”. If routine measurements were unavailable, then the value used for
mapping was the maximum concentration measured in characterization samples measured during the
most recent year data were collected. Maximum concentration was determined from the reported
concentration, as listed in the “STD_VALUE_RPTD” field of the HEIS database. Before proceeding
with averaging, if the sample is flagged “non-detect”, the value in the “STD _VALUE RPTD” field is
replaced with the value in the “STD_REPORTING_LIMIT” field, if it is not blank; otherwise, the
value in the “STD_VALUE_RPTD” field is used.

Well 699-39-39 was excluded from the dataset based on input from the GIA Project Scientist since results
are suspected not to be representative of aquifer conditions due possible leakage through the borehole
annulus (installed during well construction). Several Type 1 data points were included, representing (a)
annual average nitrate concentrations measured by U.S. Ecology in 2015, and (b) historical measurements
at locations where more recent data were unavailable. In addition, Type 3 data points were included based
on input from the GIA Project Scientist and are described in Table 6-58.

Table 6-58. Other Data Points Added to the 200-PO-1 Nitrate Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Ccol DATA REASON
(ng/L) TYPE
Value from deep samples collected
during drilling prior to installing the
299-E28-30 828000 2010 Nitrate 1 screen in a depth shallower than the
maximum concentration detected
during drilling.
Value from deep samples collected
during drilling prior to installing the
299-E29-54 1310000 2010 Nitrate 1 screen in a depth shallower than the
maximum concentration detected
during drilling.
; Result from last sampling event on
EOS-Eate Lot <0 Ll 1 4/07/2005. Well sample dry as of 2008.
: Well last sampled in 2010. Value is
40915150 B3 210 Ll 1 average of 4 — 2010 sampling results.
: US Ecology MW-9. 2015 annual
699-34-58B 16027 2015 Nitrate 1 average value
- US Ecology MW-3. 2015 annual
699-35-57 18578 2015 Nitrate 1 average value
. US Ecology MW-5. 2015 annual
699-35-58 16229 2015 Nitrate 1 average value
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Table 6-58. Other Data Points Added to the 200-PO-1 Nitrate Interpolation Input Files

NAME

MAPPING
VALUE

(ng/L)

YEAR

col

OTHER
DATA
TYPE

REASON

699-35-58D

17774

2015

Nitrate

US Ecology MW-6. 2015 annual
average value

699-35-59

16951

2015

Nitrate

US Ecology MW-13. 2015 annual
average value

699-36-58A

16335

2015

Nitrate

US Ecology MW-10. 2015 annual
average value

699-36-58B

16374

2015

Nitrate

US Ecology MW-8. 2015 annual
average value

699-36-58J

16150

2015

Nitrate

US Ecology MW-4. 2015 annual
average value

699-36-58K

14868

2015

Nitrate

US Ecology MW-7. 2015 annual
average value

699-50-53A

455960

1992

Nitrate

Result from 4/14/1992 sampling event.
Water in well after 1992 no longer
considered representative of
unconfined aquifer.

CP_15

46900

OTHER
DATA

Nitrate

Soil sampling conducted at 216-A-25 in
1999 (BHI-01367). Relatively high
nitrate concentrations detected in soll
samples within 216-A-29 including near
well 699-53-47A where nitrate
concentrations have exceeded 45 mg/L
since 1997.

CP_16

46900

OTHER
DATA

Nitrate

Soil sampling conducted at 216-A-25 in
1999 (BHI-01367). Relatively high
nitrate concentrations detected in soll
samples within 216-A-29 including near
well 699-53-47A where nitrate
concentrations have exceeded 45 mg/L
since 1997.

CP_17

46900

OTHER
DATA

Nitrate

Soil sampling conducted at 216-A-25 in
1999 (BHI-01367). Relatively high
nitrate concentrations detected in solil
samples within 216-A-29 including near
well 699-53-47A where nitrate
concentrations have exceeded 45 mg/L
since 1997.

CP_18

46900

OTHER
DATA

Nitrate

Soil sampling conducted at 216-A-25 in
1999 (BHI-01367). Relatively high
nitrate concentrations detected in soil
samples within 216-A-29 including near
well 699-53-47A where nitrate
concentrations have exceeded 45 mg/L
since 1997.
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Table 6-58. Other Data Points Added to the 200-PO-1 Nitrate Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Col DATA REASON
(ng/L) TYPE
Soil sampling conducted at 216-A-25 in
1999 (BHI-01367). Relatively high
OTHER nitrate concentrations detected in soil
CP_19 46900 DATA Nitrate 3 samples within 216-A-29 including near
well 699-53-47A where nitrate
concentrations have exceeded 45 mg/L
since 1997.
Soil sampling conducted at 216-A-25 in
1999 (BHI-01367). Relatively high
OTHER nitrate concentrations detected in soil
CP_20 46900 DATA Nitrate 3 samples within 216-A-29 including near
well 699-53-47A where nitrate
concentrations have exceeded 45 mg/L
since 1997.
Location based on 2015 interpretation
OTHER 3 of plume extent based on groundwater
GF_ 2013 18 44000 DATA Nifrale 3 flow direction (used for nitrate near
WMA C)
Location based on 2015 interpretation
OTHER . of plume extent based on groundwater
GF_ 2013 18 1260000 DATA Nifrale 3 flow direction (used for nitrate main
area)
Location based on 2015 interpretation
OTHER . of plume extent based on groundwater
GF_ 2013 89 B20000 DATA Nifrale 3 flow direction (used for nitrate main
area)
Location based on 2015 interpretation
OTHER . of plume extent based on groundwater
GF_ 2013 30 800000 DATA Nifrale 3 flow direction (used for nitrate main
area).
Location based on 2015 interpretation
OTHER . of plume extent based on groundwater
R 201425 52000 DATA Nilate 2 flow direction (used for nitrate main
area)
Location based on 2015 interpretation
OTHER . of plume extent based on groundwater
GF_ 201458 BA2000. DATA Nilate 2 flow direction (used for nitrate main
area)
Location based on 2015 interpretation
OTHER : of plume extent based on groundwater
GF_ 2014 37 BR0000 DATA Hiirie g flow direction (used for nitrate main
area)
Location based on 2015 interpretation
OTHER : of plume extent based on groundwater
GF_2014 38 700000 DATA Hiirie g flow direction (used for nitrate main

area)
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Table 6-58. Other Data Points Added to the 200-PO-1 Nitrate Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Col DATA REASON
(ng/L) TYPE
Location based on 2015 interpretation
OTHER : of plume extent based on groundwater
P 2014 22 20I00 DATA Nifpaie 2 flow direction (used for nitrate main
area)
Location based on 2015 interpretation
OTHER . of plume extent based on groundwater
D0 S0 DATA gl ? flow direction (used for nitrate main
area)
Location based on 2015 interpretation
OTHER . of plume extent based on groundwater
it RUTC00 DATA gl ? flow direction (used for nitrate main
area)
Location based on 2015 interpretation
OTHER . of plume extent based on groundwater
DDl ae 00 DATA gl ? flow direction (used for nitrate main
area)
Location based on 2015 interpretation
OTHER . of plume extent based on groundwater
it el DATA gl ? flow direction (used for nitrate main
area)
Location based on 2015 interpretation
OTHER ; of plume extent based on groundwater
il Gantal DATA gl ? flow direction (used for nitrate main
area)
Location based on 2015 interpretation
OTHER ; of plume extent based on groundwater
it S0t DATA gl ? flow direction (used for nitrate near
WMA C)
Location based on 2015 interpretation
OTHER ; of plume extent based on groundwater
DE0T 0k etit DATA gl ? flow direction (used for nitrate near
WMA C)
Location based on 2015 interpretation
OTHER ; of plume extent based on groundwater
L U e DATA Ll ¢ flow direction (used for nitrate near
WMA C)
Location based on 2015 interpretation
OTHER ; of plume extent based on groundwater
EE-ROete St DATA Ll ¢ flow direction (used for nitrate near
WMA C)
Location based on 2015 interpretation
OTHER ; of plume extent based on groundwater
EE- RO St DATA Ll ¢ flow direction (used for nitrate near

WMA C)
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Table 6-58. Other Data Points Added to the 200-PO-1 Nitrate Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Col DATA REASON
(ngll) TYPE
Location based on 2015 interpretation
OTHER : of plume extent based on groundwater
G 2014 50 48000 DATA Nifpaie 2 flow direction (used for nitrate near
WMA C)
Location based on interpretation of
OTHER . plume extent based on groundwater
D RUTC00 DATA gl ? flow direction (used for nitrate main
area)
OTHER Location and concentration based on
CP_2016_32 500000 DATA Nitrate 3 inferred extent of plume greater than
450 mg/L
OTHER Location and concentration based on
CP_2016_33 700000 DATA Nitrate 3 inferred extent of plume greater than
450 mg/L
OTHER Location and concentration based on
CP_2016_34 50000 DATA Nitrate 3 inferred extent of plume greater than
45 mg/L
OTHER . Based on inferred extent of 2015
CP_2016_75 45100 DATA Nitrate 3 nitrate plume
OTHER - Based on inferred extent of 2015
CP_2016_76 45100 DATA Nitrate 3 nitrate plume
Soil sampling conducted at 216-A-25 in
1999 (BHI-01367). Relatively high
OTHER nitrate concentrations detected in soll
CP_22 46900 DATA Nitrate 3 samples within 216-A-29 including near
well 699-53-47A where nitrate
concentrations have exceeded 45 mg/L
since 1997.
Soil sampling conducted at 216-A-25 in
1999 (BHI-01367). Relatively high
OTHER nitrate concentrations detected in soil
CP_23 46900 DATA Nitrate 3 samples within 216-A-29 including near
well 699-53-47A where nitrate
concentrations have exceeded 45 mg/L
since 1997.
OTHER Geologic control to represent boundary
CP40 0 DATA Nitrate 3 where basalt is present above water
table
COl = contaminate of interest
WMA = Waste Management Area

6.2.7.3 Technetium-99

Technetium-99 was mapped using a single kriging grid covering the entire GIA. linput data were
determined using the general data selection process detailed in Section 3.2.1 and Figure 3-1. Data

6-112



ECF-HANFORD-16-0061, REV. 0

selection parameters are listed in Table 6-53, and the final interpolation input dataset is provided in
Appendix B. Data selection parameters were:

CT: “MEAN_VALOR ND_MDA”. For routine samples at all locations except aquifer tubes, the
value used for mapping was the mean concentration measured during the most recent year data were
collected. If the measured concentration was below the reporting limit (“non-detect”), then the
reported value was replaced with the MDA before the mean was calculated.

CTAQ: “MAX VALOR ND MDA” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
If the measured concentration was below the reporting limit (“non-detect”), then the reported value
was replaced with the MDA before the maximum was determined. For aquifer tube groups, only the
aquifer tube with the highest concentration was used for mapping. The other aquifer tubes in the
group were excluded.

CTC: “MAX_VALOR ND MDA”. If routine measurements were unavailable, then the value used
for mapping was the maximum concentration measured in characterization samples during the most
recent year data were collected. If the measured concentration was below the reporting limit (“non-
detect”), then the reported value was replaced with the MDA before the maximum was determined.

One historical measurement, taken at well 699-50-53A in 1992, was included because measurements
taken after 1992 are not considered representative of the aquifer. Several Type 3 data points were added
based on input from the GIA Project Scientist (Table 6-59).

Table 6-59. Other Data Points Added to the 200-PO-1 Technetium-99 Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Col DATA REASON
(pCilL) TYPE
Result from 4/14/1992 sampling event.
. Water in well after 1992 no longer
699-50-53A 14000 1992 Technetium-99 1 considered representative of
unconfined aquifer.

OTHER Location based on 2015 interpretation
CP_2013_20 900 DATA Technetium-99 3 of plume extent based on groundwater

flow direction (used only for SS plume)

Location based on 2015 interpretation

CP_2013_22 900 OJ:TiR Technetium-99 3 of plume extent based on groundwater

flow direction (used only for SS plume)

OTHER Location based on 2015 interpretation

CP_2013_23 17000 Technetium-99 3 of plume extent based on groundwater
— = DATA F ot

flow direction (used only for SS plume)

OTHER Location based on 2015 interpretation

CP_2013_26 5000 Technetium-99 3 of plume extent based on groundwater
DATA e

flow direction (used only for SS plume)

Location based on 2015 interpretation

OTHER ; of plume extent based on groundwater

G201 Ak cag DATA TRt - flow direction (used only for north

plume)
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Table 6-59. Other Data Points Added to the 200-PO-1 Technetium-99 Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Col DATA REASON
(pCilL) TYPE
Location based on 2015 interpretation
OTHER ; of plume extent based on groundwater
OF_2018 & 2504 DATA Tehnatur-29 4 flow direction (used only for north
plume)
Location based on 2015 interpretation
OTHER ; of plume extent based on groundwater
OF_2015 a8 2504 DATA Tehnatur-29 4 flow direction (used only for north
plume)
OTHER Location based on 2015 interpretation
CP_2014_60 9200 Technetium-99 3 of plume extent based on groundwater
= = DATA Sadint
flow direction.
OTHER Location based on 2015 interpretation
CP_2014_61 0 Technetium-99 3 of plume extent based on groundwater
DATA e ) :
flow direction - geologic control point
OTHER Location based on 2015 interpretation
CP_2014_62 9000 Technetium-99 3 of plume extent based on groundwater
= = DATA e
flow direction.
OTHER Location based on 2015 interpretation
CP_2014_63 9200 Technetium-99 3 of plume extent based on groundwater
= = DATA e
flow direction.
OTHER Location based on 2015 interpretation
CP_2014_64 9000 Technetium-99 3 of plume extent based on groundwater
DATA =
flow direction.
OTHER Location based on 2015 interpretation
CP_2014_66 10000 Technetium-99 3 of plume extent based on groundwater
DATA Sadint
flow direction.
OTHER Location based on 2015 interpretation
CP_2014_67 10000 Technetium-99 3 of plume extent based on groundwater
DATA o i
flow direction.
OTHER Location based on interpretation of
CP_2016_34 900 Technetium-99 3 plume extent based on groundwater
DATA =
flow direction
OTHER Location based on interpretation of
CP_2016_36 14000 Technetium-99 3 plume extent based on groundwater
DATA oo
flow direction
OTHER Location based on interpretation of
CP_2016_38 8000 Technetium-99 3 plume extent based on groundwater
DATA =il
flow direction.
OTHER Location based on interpretation of
CP_2016_39 9500 Technetium-99 3 plume extent based on groundwater
DATA St
flow direction.
OTHER Location based on interpretation of
CP_2016_40 9250 DATA Technetium-99 3 plume extent based on groundwater

flow direction
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Table 6-59. Other Data Points Added to the 200-PO-1 Technetium-99 Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Col DATA REASON
(pCilL) TYPE
OTHER Location based on interpretation of

CP_2016_41 15000 Technetium-99 3 plume extent based on groundwater

DATA. flow direction (used only for SS plume)

Location based on interpretation of

CP_2016_42 10000 BTHIES Technetium-99 3 plume extent based on groundwater
DATA i
flow direction (used only for SS plume)
OTHER Location based on interpretation of
CP_2016_43 800 Technetium-99 3 plume extent based on groundwater
DATA =
flow direction
OTHER Location based on interpretation of
CP_2016_44 900 Technetium-99 3 plume extent based on groundwater
DATA s
flow direction
COl = contaminate of interest
SS = subregion of 200-BP near boundary with 200-PO

6.2.7.4 Tritium

Tritium was mapped using a single kriging grid covering the entire GIA. The general data selection
process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection parameters are listed in
Table 6-53, and the final interpolation input dataset is provided in Appendix B. Data selection parameters
were:

e CT:“MEAN _VALOR ND MDA”. For routine samples at all locations except aquifer tubes, the
value used for mapping was the mean concentration measured during the most recent year data were
collected. If the measured concentration was below the reporting limit (“non-detect”), then the
reported value was replaced with the MDA before the mean was calculated.

e CTAQ: “MAX VALOR ND MDA” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
If the measured concentration was below the reporting limit (“non-detect”), then the reported value
was replaced with the MDA before the maximum was determined. For aquifer tube groups, only the
aquifer tube with the highest concentration was used for mapping. The other aquifer tubes in the
group were excluded.

e CTC: “MAX VALOR ND MDA”. If routine measurements were unavailable, then the value used
for mapping was the maximum concentration measured in characterization samples during the most
recent year data were collected. If the measured concentration was below the reporting limit (“non-
detect”), then the reported value was replaced with the MDA before the maximum was determined.

Two wells were excluded from the dataset based on input from the GIA Project Scientist: well 299-E28-
31, and 299-E28-32. These wells were constructed in 2015 and no routine sample data is available.
Several historical measurements were included at locations where current measurements are unavailable,
and one data point was added at the inferred location of a high hydraulic conductivity channel. Type 3
data points were also added based on input from the GIA Project Scientist, to represent prior knowledge
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of the site. In addition, several Type 1 data points were included, representing annual average tritium
measured by U.S. Ecology in 2015 (Table 6-60).

Table 6-60. Other Data Points Added to the 200-PO-1 Tritium Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Col DATA REASON
(pCilL) TYPE
Well 299-E33-205 not sampled since
OTHER = 2012 which last result of 3,780 pCi/L.
20D-E33-205 12000 DATA Tritigm 8 Value used at this location based on
inferred plume movement since 2012
- Result average of 3 detections from
699-1-18 4633.333 2010 Tritium 1 last year sampled in 2010.
Well last sampled in 2010. Value is
699-15-15B 197 2010 Tritium 1 average of 3 non-detect results from
2010.
699-2-3 29000 2012 Tritium 1 Result from 2012, last year well was
sampled.
= US Ecology MW-9A. 2015 annual
699-34-58 3216 2015 Tritium 1 average value
699-34-588 | 3095 2015 Tritium 1 b5, Falmgly B S+ 201 3 anniial
average value
699-35-57 1807 2015 Tritium 1 MREGRIaGENI S 2 SE]
average value
699-35-58 2231 2015 Tritium 1 WS Ecology M-8, 2015 annyel
average value
609-35-58D | 4952 2015 Tritium 1 B RmiggEte. ol sape|
average value
699-35-59 | 4349 2015 Tritium 1 R R
average value
o US Ecology MW-10. 2015 annual
699-36-58A 3173 2015 Tritium 1 average value
699-36-58B | 2358 2015 Tritium 1 4= Ecolegy M2, 2013 arnual
average value
699-36-58J 1849 2015 Tritium 1 WS Eeolngy M4, 2015 annyel
average value
699-36-58K 4980 2015 Tritium 1 LS Epolegy M7 2015 ennual
average value
Well last sampled in 2013. 2013 value
699-41-40 34000 2013 Tritium 1 used to better define plume extent near
the 216-B-3 pond
699-8-17 24000 2012 Tritium 1 Result from 2012, last year well was
sampled.
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Table 6-60. Other Data Points Added to the 200-PO-1 Tritium Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Col DATA REASON
(pCilL) TYPE
Location based on 2015 interpretation
OTHER o of plume extent based on groundwater
Gp_2lis 27 090k DATA Tritigm 8 flow direction (used only for north
plume)
Location based on 2015 interpretation
OTHER o of plume extent based on groundwater
S L E 2000 DATA Tritigm 8 flow direction (used only for north
plume)
Location based on 2015 interpretation
OTHER o of plume extent based on groundwater
Gp_2lis 22 e 1alh DATA Tritigm 8 flow direction (used only for north
plume)
Location based on 2015 interpretation
OTHER oo of plume extent based on groundwater
GF_2018 30 22000 DATA Trition 4 flow direction (used only for north
plume)
Location based on 2015 interpretation
OTHER oo of plume extent based on groundwater
GF_2005, 51 12000 DATA Trition 4 flow direction (used only for north
plume)
Location based on 2015 interpretation
OTHER oo of plume extent based on groundwater
GF_2015 a2 28000 DATA Trition 4 flow direction (used only for north
plume)
Inferred location of high hydraulic
OTHER oo conductivity channel. Concentration
GF_20lR 20000 DATA Trition 4 based on nearby wells within channel
area.

COl contaminate of interest

6.2.7.5 Uranium

Uranium was mapped using two grids, which encompass the northern and southern portions of the GIA,
respectively. The general data selection process detailed in Section 3.2.1 and Figure 3-1 was followed.
Data selection parameters are listed in Table 6-53, and the final interpolation input dataset is provided in
Appendix B. Data selection parameters were:

e CT:“MEAN _VALOR ND SRL”. For routine samples at all locations except aquifer tubes, the value
used for mapping was the mean concentration measured during the most recent year data were
collected. Mean was calculated from the reported concentration, as listed in the “STD_VALUE
RPTD” field of the HEIS database. Before proceeding with averaging, if the sample is flagged “non-
detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in the
“STD REPORTING LIMIT” field, if it is not blank; otherwise, the value in the
“STD _VALUE RPTD” field is used.
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e CTAQ: “MAX VALOR ND_ SRL” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
Maximum concentration was determined from the reported concentration, as listed in the
“STD_VALUE_RPTD” field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
the “STD_REPORTING_LIMIT” field, if it is not blank; otherwise, the value in the
“STD_VALUE_RPTD field is used. For aquifer tube groups, only the aquifer tube with the highest
concentration was used for mapping. The other aquifer tubes in the group were excluded.

CTC: “MAX_VALOR ND SRL”. If routine measurements were unavailable, then the value used for

mapping was the maximum concentration measured in characterization samples during the most
recent year data were collected. Maximum concentration was determined from the reported
concentration, as listed in the “STD_VALUE_RPTD” field of the HEIS database. Before proceeding
with averaging, if the sample is flagged “non-detect”, the value in the “STD _VALUE RPTD” field is
replaced with the value in the “STD_REPORTING_LIMIT” field, if it is not blank; otherwise, the
value in the “STD_VALUE_RPTD” field is used.

Several Type 3 data points were included based on input from the GIA Project Scientist, and are
described in Table 6-61.

Table 6-61. Other Data Points Added to the 200-PO-1 Uranium Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR col DATA REASON
(nglLl) TYPE
OTHER Well 299-E33-13 last sampled in 2011.
299-E33-13 80 Uranium 3 Value based on inferred plume
DATA g
movement since 2011.
OTHER Location based on 2015 interpretation
CP_2013_34 650 Uranium 3 of plume extent based on groundwater
= = DATA Aot
flow direction.
OTHER Location based on 2015 interpretation
CP_2014_29 40 Uranium 3 of plume extent based on groundwater
— DATA S
flow direction.
OTHER Location based on 2015 interpretation
CP_2014_31 30 Uranium 3 of plume extent based on groundwater
DATA ——
flow direction.
OTHER Location based on 2015 interpretation
CP_2014_32 30 Uranium 3 of plume extent based on groundwater
DATA e
flow direction.
OTHER : Location and concentration based on
CP_gd1e e 82 DATA Uranium g inferred 2015 plume extent
OTHER ; Location and concentration based on
GF_2015 36 13 DATA Hrariom - inferred 2015 plume extent
OTHER Location based on 2015 interpretation
CP_2016_47 20 Uranium 3 of plume extent based on groundwater
DATA A
flow direction.
OTHER : Location and concentration based on
GE_ 2018 43 20 DATA Urartiom 8 inferred 2015 plume extent
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Table 6-61. Other Data Points Added to the 200-PO-1 Uranium Interpolation Input Files

MAPPING OTHER
NAME VALUE | YEAR col DATA REASON
(nal/L) TYPE

s 0 | GE | vwm | o | e
| = | G| www | o | e
ot | o | G| vwwn | | ot
e | wn | G| v | 5 | Ut
cP2016.53 | 500 | T’ | Uranium 3| tened 2016 plume extont |
cP2016.54 | 600 | T | Uranium 8 | a0t plme it
| m | G| o | o | e
CP_2016_56 | 1500 o Uranium 3 = gg;‘geglgriiogxtt’gsted on
cP20t6.57 | 500 | PR | Uranium 3 | Rmed 5015 e elet
coamess | w0 | GET | umm | o | oot o
eamoss| o0 | G| v | s | ot
cavoso | w | BE | vwm | o | et
e | | G| ven | o | e
ez o | G | wwn | 5 | g
coavess | 5 | G| uwm | 5 | et o
o | | G| wen | s | et
cP2016.65 | 300 | T’ | Uranium 3| O tened 2016 plume extont |
o sn | G| v | 2 | e
| s | G| o | | e
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Table 6-61. Other Data Points Added to the 200-PO-1 Uranium Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR COl DATA REASON
(ng/L) TYPE
OTHER ; Location and concentration based on
CR_201E.58 80 DATA Uraninim 3 inferred 2015 plume extent
OTHER ; Location and concentration based on
B AR e DATA Hlrsriga 4 inferred 2015 plume extent
OTHER ; Location and concentration based on
CF. 218 14 8e8 DATA Hr=rim 8 inferred 2015 plume extent
OTHER ; Location and concentration based on
CR_2416 1 200 DATA Clrariiumm, 2 inferred 2015 plume extent
OTHER g Location and concentration based on
CP_glle 72 el DATA Uranium g inferred 2015 plume extent
OTHER ; Location and concentration based on
Grdla s Al DATA Hrariom - inferred 2015 plume extent
COl = contaminate of interest
6.2.8 200-UP-1

The list of COIs and data selection parameters is provided in Table 6-62.

Table 6-62. COls and Data Selection Parameters for 200-UP-1

HIGH LOW
ou col DORS | RIVER | RIVER CCH%"(')':A "Q\AQX cT cTAQ | cTC
STAGE | STAGE
200-UP-1 Hexavalent MEAN MAX MAX
near Chromium: y y | VALOR | VALOR | VALOR
299-W26-13 | Chromium ND SRL | ND SRL | ND SRL
Hexavalent MEAN MAX MAX
200-UP-1 | Chromium; y y | VALOR | VALOR | VALOR
Chromium ND SRL | ND SRL | ND SRL
MEAN MAX MAX
: VALOR | VALOR | VALOR
200-UP-1 lodine-129 y = = o
MDA MDA MDA
T _ MEAN MAX MAX
noar 699.38. | Technetium- VALOR | VALOR | VALOR
- 4ad 99 y ND ND ND
MDA MDA MDA
MEAN MAX MAX
Technetium- VALOR | VALOR | VALOR
<G 99 y ND ND ND
MDA MDA MDA
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Table 6-62. COls and Data Selection Parameters for 200-UP-1

HIGH LOW
ou col DORS | RIVER | RIVER CCH%%':A "Q\AQX cT cTAQ | cTC
STAGE | STAGE

200-UP-1 Hexavalent MEAN MAX MAX
near Chromium; y y VALOR | VALOR | VALOR
299-W26-13 Chromium ND SRL | ND SRL | ND SRL

MEAN MAX MAX
. VALOR | VALOR | VALOR

200-UP-1 Tritium y ND ND ND

MDA MDA MDA

200-UP-1 MEAN MAX MAX
near 299- Uranium y VALOR | VALOR | VALOR
W23-4 ND SRL | ND SRL | ND SRL

MEAN MAX MAX
200-UP-1 Uranium y VALOR | VALOR | VALOR
ND SRL | ND SRL | ND SRL

AQ =

COl = contaminate of interest
CT =

CTAQ =

CTC =

DORS =

ou = Operable Unit

Kriging interpolation parameters, along with the name of the corresponding QUANTILE input file(s), are
provided in Table 6-63. The QUANTILE input datasets are provided in Appendix B.

Table 6-63. COls and Interpolation Parameters for 200-UP-1

e Minimum | Maximum
Kriging Angle -
Col Range Range File Name
Type degrees
yp (m) (m) (deg )
Chromium
MIK 3000 8000 75 200-UP-1_ChromComb.dat
Main GIA
: : 200-UP-
Chromium Crib S20 MIK 100 300 45 1_ChromComb,_CribS20.dat
Chromium
200-UP-
L 10 500 he 2 1_ChromComb_SSX.dat
SSX = 2
: 200-UP-W26-
Chromium near 299-W26-13 MIK 2500 8000 105 13_ChromComb.dat
lodine-129 RNK 2300 3300 81 200-UP-1_lodine-129.dat
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Table 6-63. COls and Interpolation Parameters for 200-UP-1

Kriging Minimum | Maximum Angle
Col Range Range File Name
Type degrees
yp (m) (m) (degrees)
Technetium-99 .
RNK 300 850 100 e
Middle L MRdle
Technetium-99 .
RNK 350 480 70 Ll
North North.da
Technetium-99 i
MIK 750 1550 120 200'33'18—T?ﬁhd”ett'“m'
South South.da
Technetium-99 near 699-38- 200-UP-38-70C_Technetium-
70C MIK 1000 1280 7 99 South.dat
Tritium MIK 1800 5500 80 200-UP-1_Tritium.dat
Uranium near 299-W23-4 MIK 80 80 75 200-UP-W23-4_Uranium.dat
Uranium MIK 650 1500 75 200-UP-1_Uranium.dat

Col = contaminate of interest

Selected wells were excluded from all 200-UP-1 interpolation input files because their screened intervals
were outside the aquifer zone of interest. Other wells were excluded based on input from the GIA Project
Scientist because measured concentrations were not considered to be representative of the aquifer (Table

6-64). All excluded data are listed in Appendix A, Table A-5.

Table 6-64. Measurement Locations Excluded from all 200-UP-1 Interpolation Input Files

NAME

col

REASON

299-E16-1

ALL

Well screened 468 to 510 ft bgs (468 to 472 ft very
deep unconsolidated and 472 to 510 in basalt)

299-W15-31A

ALL

Well screened 80 ft below water table.
Concentrations in nearby well water table wells
higher for constituents except carbon tetrachloride
and TCE.

299-W15-34

ALL

Well not sampled since 2007.

299-W15-35

ALL

Well screened 180 ft below water table.
Concentrations in nearby well water table wells
higher for constituents except carbon tetrachloride
and TCE

299-W18-30

ALL

Well 299-W18-30 now sample dry. More recent
results available for these two constituents from
replacement well 299-W18-260; Do not use data
from this well. Last sampled in 2012 and a newer
replacement well is very close.
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Table 6-64. Measurement Locations Excluded from all 200-UP-1 Interpolation Input Files

NAME Col REASON
Piezometer. Concentrations not representative of
299-W22-24P ALL higher concentrations of upper unconfined aquifer in
this area
Piezometer. Concentrations not representative of
299-W22-24S ALL higher concentrations of upper unconfined aquifer in
this area
299-W22-44 ALL Well data from replacement wells now available with
new data
299-W22-49 ALL Well data from replacement wells now available with
new data
299-W22-50 ALL Well data from replacement wells now available with
new data
699-29-70AP ALL Well screened in thg basalt (Rattlesnake Ridge
interbed)

Well screened below the Ringold Lower Mud unit
632-40-47b Ll and used as an injection well.
699-45-67B ALL Well screened below the Ripgo!d Lower Mud unit

and used as an injection well.
COl = contaminate of interest
TCE =

6.2.8.1 Chromium

Chromium maps were developed for the main GIA, for the SSX area, Crib S20, and the vicinity of well
299-W26-13 separately. A finer-resolution grid encompasses only the immediate vicinity of 299-W26-13.
The general data selection process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection
parameters are listed in Table 6-62, and the final interpolation input dataset is provided in Appendix B.
Data selection parameters were:

COMBCHROM: “yes”. Both hexavalent chromium and filtered total chromium measurement were
considered when calculating average or maximum concentration. Unfiltered total chromium was
excluded.

CT: “MEAN_VALOR_ND_SRL”. For routine samples at all locations except aquifer tubes, the value
used for mapping was the mean concentration measured during the most recent measurement year.
Mean was calculated from the reported concentration, as listed in the “STD_VALUE RPTD” field of
the HEIS database. Before proceeding with averaging, if the sample is flagged “non-detect”, the value
in the “STD_VALUE RPTD field is replaced with the value in the “STD_REPORTING_LIMIT”
field, if it is not blank; otherwise, the value in the “STD VALUE RPTD” field is used.

CTAQ: “MAX VALOR ND SRL” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured the during the most recent measurement year.
Maximum concentration was determined from the reported concentration, as listed in the
“STD_VALUE_RPTD” field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
the “STD_REPORTING_LIMIT” field, if it is not blank; otherwise, the value in the
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“STD_VALUE_RPTD” field is used. For aquifer tube groups, only the aquifer tube with the highest
concentration was used for mapping. The other aquifer tubes in the group were excluded.

e CTC: “MAX VALOR ND_SRL”. If routine measurements were unavailable, then the value used for
mapping was the maximum concentration measured in characterization samples measured during the
most recent measurement year. Maximum concentration was determined from the reported
concentration, as listed in the “STD_VALUE_RPTD” field of the HEIS database. Before proceeding
with averaging, if the sample is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is
replaced with the value in the “STD_REPORTING_LIMIT” field, if it is not blank; otherwise, the
value in the “STD_VALUE_RPTD” field is used.

Points representing average P&T system effluent concentrations were added at the locations of the 200-
UP-1 area injection wells. Several Type 1 data points were included, representing (a) annual average
chromium concentrations measured by U.S. Ecology in 2015, and (b) historical measurements at locations
where more recent were unavailable. In addition, Type 3 data points were included based on input from
the GIA Project Scientist, are described in Table 6-65.

Table 6-65. Other Data Points Added to the 200-UP-1 Chromium Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR col DATA REASON
(pg/L) TYPE
Result from 1/28/2002 sampling event.
; Sampling events after 1/28/2002 not
23220 56 2002 Gl 1 considered representative of aquifer
concentrations.
699-33-56 72 2008 Ehiomitm 1 Result from most recent sampling
event on 10/31/2008.
Value and location based on inferred
OTHER ; connection of the plume between wells
GF_A o DATA Chmomium 3 W23-20 and W22-26. Value changed
from 95 to 60 for CY2014 plume
OTHER Location based on 2015 interpretation
CP_2013_18 0 Chromium 3 of plume extent based on groundwater
DATA e
flow direction.
Location and concentration added
OTHER ; based on historical knowledge of
L2 g DATA CTOmIR] 8 source area and westerly upgradient
inferred western extent of plume.
Location and concentration added
OTHER ; based on historical knowledge of
e g DATA CTOmIR] 8 source area and westerly upgradient
inferred western extent of plume.
Hexavalent Average 2015 P&T Effluent
£ 155 B Lo Chromium i concentration for 200-ZP1 P&T System
Hexavalent Average 2015 P&T Effluent
sl L =S Chromium 1 concentration for 200-ZP1 P&T System
Hexavalent Average 2015 P&T Effluent
29 228 3.3 2012 Chromium 1 concentration for 200-ZP1 P&T System
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Table 6-65. Other Data Points Added to the 200-UP-1 Chromium Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Col DATA REASON
(pg/L) TYPE
Hexavalent Average 2015 P&T Effluent
288:015-227 &8 2015 Chromium 1 concentration for 200-ZP1 P&T System
Hexavalent Average 2015 P&T Effluent
283-in5-228 a3 2018 Chromium 1 concentration for 200-ZP1 P&T System
Hexavalent Average 2015 P&T Effluent
il B Lo Chromium i concentration for 200-ZP1 P&T System
Hexavalent Average 2015 P&T Effluent
e s L =S Chromium 1 concentration for 200-ZP1 P&T System
Hexavalent Average 2015 P&T Effluent
2o 1896 e 2015 Chromium 1 concentration for 200-ZP1 P&T System
Hexavalent Average 2015 P&T Effluent
2031838 &3 2015 Chromium 1 concentration for 200-ZP1 P&T System
Hexavalent Average 2015 P&T Effluent
208 1850 B3 2d1s Chromium 1 concentration for 200-ZP1 P&T System
Hexavalent Average 2015 P&T Effluent
s B Lo Chromium i concentration for 200-ZP1 P&T System
Hexavalent Average 2015 P&T Effluent
R 2 s Chromium E concentration for 200-ZP1 P&T System
Hexavalent Average 2015 P&T Effluent
214 38 209 Chromium 1 concentration for 200-ZP1 P&T System
699-34-58 815 2015 Hexava_lent 1 US Ecology MW-9A. 2015 annual
Chromium average value
699-34-58B 75 2015 Hexavqlent 1 US Ecology MW-9. 2015 annual
Chromium average value
Hexavalent US Ecology MW-3. 2015 annual
e B els Chromium . average value
699-35-58 74.9 2015 Hexava]ent 1 US Ecology MW-5. 2015 annual
Chromium average value
699-35-58D 54.5 2015 Hexava]ent 1 US Ecology MW-6. 2015 annual
Chromium average value
699-35-59 68.2 2015 Hexava_lent 1 US Ecology MW-13. 2015 annual
Chromium average value
699-36-58A 471 2015 Hexava_lent 1 US Ecology MW-10. 2015 annual
Chromium average value
699-36-58B 38.4 2015 Hexava_lent 1 US Ecology MW-8. 2015 annual
Chromium average value
699-36-58 60.8 2015 Hexava]ent 1 US Ecology MW-4. 2015 annual
Chromium average value
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Table 6-65. Other Data Points Added to the 200-UP-1 Chromium Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Col DATA REASON
(ng/L) TYPE
Hexavalent US Ecology MW-7. 2015 annual
B08-90-581C 27 2015 Chromium i average value
699-42-67 3.7 2011 Hexavqlent 1 Injection.well screened pelo_w mud.
Chromium Use maximum characterization data
Hexavalent Average 2015 P&T Effluent
okl B Lo Chromium i concentration for 200-ZP1 P&T System
Hexavalent Injection well screened below mud.
e g g Chromium 1 Use maximum characterization data
Hexavalent Average 2015 P&T Effluent
G407 e 2015 Chromium 1 concentration for 200-ZP1 P&T System
Hexavalent Average 2015 P&T Effluent
Ba3-40-560 &3 2015 Chromium 1 concentration for 200-ZP1 P&T System
Hexavalent Average 2015 P&T Effluent
bgg-=18-64 B3 2d1s Chromium 1 concentration for 200-ZP1 P&T System
Location based on 2015 interpretation
CP 2014 33 0 OTHER Hexavalent 3 of plume extent based on groundwater
= = DATA Chromium flow direction (used only for W26-13
plume)
Location and concentration to define
OTHER Hexavalent ;
CP_2016_11 40 DATA Chrgmitim 3 inferred north e_xtent of southeast
chromium plume
Location and concentration to define
OTHER Hexavalent <
CP_2016_12 40 DATA Bt 3 inferred north e_xtent of southeast
chromium plume
OTHER Hexavalent Location and concentration based on
ersligsls 28 DATA Chromium 4 inferred 2015 plume extent
OTHER Hexavalent Define inferred upgradient extent of
GF._2016 14 L DATA Chromium d plume near 216-S-20 crib
COl = contaminate of interest
P&T = pump and treat

Six wells were excluded from all chromium input files based on input from the GIA Project Scientist
because elevated chromium concentrations were caused by screen corrosion, as confirmed by camera
survey or they represent deep well values. In addition, five wells were used only for mapping the plume in
the vicinity of well 299-W26-13 and were excluded from the interpolation datasets for mapping the main
GIA and SSX plumes (Table 6-66).
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Table 6-66. Measurements Excluded from the 200-UP-1 Chromium Interpolation Input Files

NAME col REASON
Hexavalent Chromium; Exclude for chromium only. Elevated chromium caused by
299-W14-71 g . =
Chromium screen corrosion - confirmed by camera survey
Hexavalent Chromium; Exclude for chromium only. Elevated chromium caused by
699-38-68A : - =
Chromium screen corrosion - confirmed by camera survey
299-W26-13 Hexavalant Chiromign Define extent at the 216-S-10 Pond and Ditch
Chromium
299-W26-14 Hessayel et Chroming Define extent at the 216-S-10 Pond and Ditch
Chromium
Hexavalent Chromium; -
699-32-76 : Define extent at the 216-S-10 Pond and Ditch
Chromium
699-33-75 e Define extent at the 216-S-10 Pond and Ditch
Chromium
699-33-76 hiexavaEl sk Chromidn; Define extent at the 216-S-10 Pond and Ditch
Chromium
 Fogaplent Deep well; adjacent shallow well (299-W18-21) has higher
Chromium;Chromium;lodine- 5 - ; 3
299-W18-22 e ; . concentrations for all constituents including carbon
129;Nitrate; Technetium- .
e eits ) tetrachloride.
99;Tritium;Uranium
Chromiug'ec))(ﬁn\',:rﬁ:tm'lodine— Well screened 80 ft below water table. Concentrations in
299-W19-34A Bty % nearby well water table wells higher for constituents except
129;Nitrate; Technetium- ;
et S ) carbon tetrachloride and TCE.
99;Tritium;Uranium
Chromiug'ec))(ﬁn\',:rﬁ:tm'lodine— Well screened 180 ft below water table. Concentrations in
299-W19-34B Bty % nearby well water table wells higher for constituents except
129;Nitrate; Technetium- ;
et S ) carbon tetrachloride and TCE.
99;Tritium;Uranium
Hexavalent Deep well; exclude for all constituents even for carbon
Chromium;Chromium;lodine- tetrachloride (adjacent shallow well 699-33-75 has a higher
299-W27-2 e : ; 4 R ]
129;Nitrate; Technetium- carbon tetrachloride concentration); screen corrosion
99;Tritium;Uranium confirmed by camera survey.
COl = contaminate of interest
TCE =
6.2.8.2 lodine-129

Iodine-129 was mapped using a single kriging grid covering the entire GIA. The general data selection
process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection parameters are listed in
Table 6-62, and the final interpolation input dataset is provided in Appendix B. Data selection parameters

WwEre:

e CT:“MEAN _VALOR ND_ MDA”. For routine samples at all locations except aquifer tubes, the
value used for mapping was the mean concentration measured during the most recent year data were
collected. If the measured concentration was below the reporting limit (“non-detect”), then the
reported value was replaced with the MDA before the mean was calculated.
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e CTAQ: “MAX VALOR ND MDA” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
If the measured concentration was below the reporting limit (“non-detect”), then the reported value
was replaced with the MDA before the maximum was determined. For aquifer tube groups, only the
aquifer tube with the highest concentration was used for mapping. The other aquifer tubes in the
group were excluded.

e CTC: “MAX VALOR ND MDA”. If routine measurements were unavailable, then the value used
for mapping was the maximum concentration measured in characterization samples during the most
recent year data were collected. If the measured concentration was below the reporting limit (“non-
detect”), then the reported value was replaced with the MDA before the maximum was determined.

Points representing average P&T system effluent concentrations were added at the locations of the 200-
UP-1 area injection wells. Several Type 1 data points were included representing historical measurements
at locations where more recent were unavailable. Two Type 1 data points, representing annual average
iodine-129 concentrations measured by U.S. Ecology in 2014, were added at the location of wells 699-35-
58D and 699-35-59. One geologic-control data point was added to the dataset. A complete list of these
data points is provided in Table 6-67.

Several data points included reported values flagged as “U” with elevated corresponding MDA values
above the 1 pCi/L lodine-129 drinking water standard. In those cases, the reported value was not replaced
by the MDA value; instead, an evaluation was performed to determine an appropriate surrogate value to
use for CY2015 and input values we determined based on historical data and associated trends. The final
dataset for those wells comprised (a) estimated values for 2015 derived based on the calculated linear
trend of the historical data for the same date as the recorded sampling date of the particular sample in
question; (b) the value used in the interpolation for CY2014, if no significant trend was observed; or (c)
an annual average value calculated after removing the suspicious MDA value. The list of these data points
is provided in Table 6-67.

In addition, Type 3 data points were included based on input from the GIA Project, and are described in
Table 6-67.

Table 6-67. Other Data Points Added to the 200-UP-1 lodine-129 Interpolation Input File

MAPPING
NAME VALUE YEAR Col OTHER DATA TYPE REASON
(pCilL)
; Trend calculation for
299-W10-30 0.339 2015 lodine-129 1 CY2015
Average 2015 P&T Effluent
299-W10-35 0.53 2015 lodine-129 1 concentration for 200-ZP1
P&T System
Average 2015 P&T Effluent
299-W10-36 0.53 2015 lodine-129 1 concentration for 200-ZP1
P&T System
> Trend calculation for
299-W11-18 0.39 2015 lodine-129 1 CY2015
299-W11-47 1.12 2015 lodine-129 1 MDA for 2015 sample
> Trend calculation for
299-W11-87 0.379 2015 lodine-129 1 CY2015
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Table 6-67. Other Data Points Added to the 200-UP-1 lodine-129 Interpolation Input File

MAPPING
NAME VALUE | YEAR col OTHER DATA TYPE REASON
(pCilL)

— Annual average
concentration not including
2/25/2015 which had an
MDA greater than the 1
pCi/L drinking water
standard.

299-W12-2 0.385 2015 lodine-129 1

Annual average
concentration not including
2/25/2015 which had an
MDA greater than the 1
pCi/L drinking water
standard.

299-W12-3 0.79 2015 lodine-129 1

299-W14-11 1.16 2015 lodine-129 1 MDA for 2015 sample

Average 2015 P&T Effluent
299-W15-226 0.53 2015 lodine-129 1 concentration for 200-ZP1
P&T System

Average 2015 P&T Effluent
299-W15-227 0.53 2015 lodine-129 1 concentration for 200-ZP1
P&T System

Average 2015 P&T Effluent
299-W15-228 0.53 2015 lodine-129 1 concentration for 200-ZP1
P&T System

Average 2015 P&T Effluent
299-W15-229 0.53 2015 lodine-129 1 concentration for 200-ZP1
P&T System

Average 2015 P&T Effluent
299-W15-29 0.53 2015 lodine-129 1 concentration for 200-ZP1
P&T System

Annual average of MDA for
299-W15-30 0.869 2015 lodine-129 1 2015 samples (all non-
detects)

Annual average of MDA for
299-W15-94 0.851 2015 lodine-129 1 2015 samples (all non-
detects)

Average 2015 P&T Effluent
299-W18-36 0.53 2015 lodine-129 1 concentration for 200-ZP1
P&T System

Average 2015 P&T Effluent
299-W18-38 0.53 2015 lodine-129 1 concentration for 200-ZP1
P&T System

Average 2015 P&T Effluent
299-W18-39 0.53 2015 lodine-129 1 concentration for 200-ZP1
P&T System
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Table 6-67. Other Data Points Added to the 200-UP-1 lodine-129 Interpolation Input File

MAPPING
NAME VALUE YEAR Ccol OTHER DATA TYPE REASON
(pCilL)
Average 2015 P&T Effluent
299-W18-41 0.53 2015 lodine-129 1 concentration for 200-ZP1

P&T System

Both January and

November samples were
non-detects. MDA for

January sample above 1
299-W19-105 0.51 2015 lodine-129 1 pCi/L drinking water
standard, so only November

MDA used. lodine-129

never detected in well

above 1 pCI/L.

Trend calculation for

299-W19-36 0.43 2015 lodine-129 1 CY2015

Annual average of MDA for
299-W19-39 0.9725 2015 lodine-129 1 2015 samples (all non-
detects)

Trend calculation for

299-W19-43 0.346 2015 lodine-129 1 CY2015

lodine-129 not detected in
2013, 2014, and 2015. MDA
in 2015 sample above 1
pCi/L drinking water
standard. 2014 MDA value
used.

299-W22-47 0.317 2014 lodine-129 1

Result from most recent
sampling event on
12/21/2005. Result was a
299-W22-79 2.18 2005 lodine-129 1 non-detect but based on
data processing rules
values for 1-129 were used
at the non-detect value.

Annual average of MDA for
299-W22-86 0.956 2015 lodine-129 i 2015 samples (all non-
detects)

Result from most recent
299-W22-9 30.1 2005 lodine-129 1 sampling event on
12/7/2005.

Average 2015 P&T Effluent
299-W6-13 0.53 2015 lodine-129 1 concentration for 200-ZP1
P&T System

Average 2015 P&T Effluent
299-W6-14 0.53 2015 lodine-129 1 concentration for 200-ZP1
P&T System

Trend calculation for

299-W6-6 0.167 2015 lodine-129 1 CY2015
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Table 6-67. Other Data Points Added to the 200-UP-1 lodine-129 Interpolation Input File

NAME

MAPPING
VALUE
(pCilL)

YEAR

col

OTHER DATA TYPE

REASON

699-32-72A

0.171

2015

lodine-129

Trend calculation for
CY2015

699-35-58D

0.3

2014

lodine-129

US Ecology MW-6. 2014
annual average value

699-35-59

0.2

2014

lodine-129

US Ecology MW-13. 2014
annual average value

699-35-70

371

2008

lodine-129

Result from most recent
sampling event on
3/16/2008.

699-36-67

154

2007

lodine-129

Equal to the maximum
value sampled in 2006 and
approximates the average
of the 2007 sample results;
value needed to represent

the extent of the high
concentration portion of the

plume.

699-37-68

3.07

2007

lodine-129

Average of 2007 sampling
results (most recent
available for well). Well
decommissioned in January
2008.

699-38-65

1.2

2015

lodine-129

Sample results from 2015
were under review when
plume maps produced.
Used annual average from
2014.

699-38-70B

0.192

2014

lodine-129

lodine-129 never detected
in well. MDA in 2015
sample above 1 pCi/L
drinking water standard.
2014 MDA value used.

699-42-67

0.305

2011

lodine-129

Injection well screened
below mud. Use maximum
characterization data

699-43-67

0.53

2015

lodine-129

Average 2015 P&T Effluent
concentration for 200-ZP1
P&T System

699-44-67

0.223

2011

lodine-129

Injection well screened
below mud. Use maximum
characterization data

699-45-67

0.53

2015

lodine-129

Average 2015 P&T Effluent
concentration for 200-ZP1
P&T System
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Table 6-67. Other Data Points Added to the 200-UP-1 lodine-129 Interpolation Input File

MAPPING
NAME VALUE YEAR col OTHER DATA TYPE REASON
(pCilL)
Average 2015 P&T Effluent
699-46-68 0.53 2015 lodine-129 1 concentration for 200-ZP1
P&T System
Value based on trend
calculation of MDAs for
previous sampling events.
699-47-60 0.266 2015 lodine-129 1 lodine-129 not detected in
last 10 years. MDA in 2015
greater than 1 pCi/L
drinking water standard.
Average 2015 P&T Effluent
699-49-69 0.53 2015 lodine-129 1 concentration for 200-ZP1
P&T System
Value and location based
OTHER ; on inferred connection of
P 2013 2 L DATA [edine-123 3 the plume between wells
W22-9 and W35-70.
Location based on 2015
OTHER ’ interpretation of plume
CP_2013_7 6.5 DATA lodine-129 3 edent Fased o
groundwater flow direction.
COl = contaminate of interest
P&T = pump and treat
MDA =

Four wells were excluded from all lodine-129 input files based on input from the GIA Project Scientist
because they represent deep well values (Table 6-68), and are at concentrations less than nearby wells in
the upper part of the unconfined aquifer.

Table 6-68. Measurements Excluded from the 200-UP-1 lodine-129 Interpolation Input Files

NAME CoOl REASON
o HERREENL Deep well; adjacent shallow well (299-W18-21) has higher
Chromium;Chromium;lodine- : - 2 :
299-W18-22 = . . concentrations for all constituents including carbon
129;Nitrate; Technetium- :
et : tetrachloride.
99; Tritium;Uranium
: H_exavalept e Well screened 80 ft below water table. Concentrations in nearby
Chromium;Chromium;lodine- ; :
299-W19-34A o : . well water table wells higher for constituents except carbon
129;Nitrate; Technetium- tetrachloride and TCE
99; Tritium;Uranium Silannonae 5
ChromiunHTeC):(ﬁ;/;!r?iE%'lodine- Well screened 180 ft below water table. Concentrations in
299-W19-34B ’ : nearby well water table wells higher for constituents except

129;Nitrate; Technetium-
99; Tritium;Uranium

carbon tetrachloride and TCE.
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Table 6-68. Measurements Excluded from the 200-UP-1 lodine-129 Interpolation Input Files

NAME CoOl REASON
Hexavalent Deep well; exclude for all constituents even for carbon
299-W27-2 Chromium;Chromium;lodine- tetrachloride (adjacent shallow well 699-33-75 has a higher
129;Nitrate; Technetium- carbon tetrachloride concentration); screen corrosion confirmed
99; Tritium;Uranium by camera survey.
Col = contaminate of interest
TCE =

6.2.8.3 Technetium-99

Technetium-99 was mapped using four separate grids, each representing different sources and/or aquifer
conditions which occur within the GIA. A finer-resolution grid encompasses only the immediate vicinity
of 699-38-70C. For all maps, input data were determined using the general data selection process detailed
in Section 3.2.1 and Figure 3-1. Data selection parameters are listed in Table 6-62, and the final
interpolation input dataset is provided in Appendix B. Data selection parameters were:

CT: “MEAN_VALOR ND_ MDA”. For routine samples at all locations except aquifer tubes, the
value used for mapping was the mean concentration measured during the most recent year data were
collected. If the measured concentration was below the reporting limit (“non-detect”), then the
reported value was replaced with the MDA before the mean was calculated.

CTAQ: “MAX VALOR ND MDA” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
If the measured concentration was below the reporting limit (“non-detect”), then the reported value
was replaced with the MDA before the maximum was determined. For aquifer tube groups, only the
aquifer tube with the highest concentration was used for mapping. The other aquifer tubes in the
group were excluded.

CTC: “MAX_VALOR ND MDA”. If routine measurements were unavailable, then the value used
for mapping was the maximum concentration measured in characterization samples during the most
recent year data were collected. If the measured concentration was below the reporting limit (“non-
detect”), then the reported value was replaced with the MDA before the maximum was determined.

Five wells were excluded from all Technetium-99 input files based on input from the GIA Project
Scientist because they represent deep well values (Table 6-69), and concentrations are less than nearby
wells screened in the shallow unconfined aquifer.

Table 6-69. Measurements Excluded from the 200-UP-1 Technetium-99 Interpolation Input Files

NAME Col REASON

Hexavalent

Chromium:Chromium:lodine- Deep well; adjacent shallow well (299-W18-21) has higher

299-W18-22 129:Nitrate: Technetium- concentrations for ?éltf;cnhslgtrlijdeents including carbon
99; Tritium;Uranium 5
Chromiu:'ec):(ﬁn\'/oarfiztn'lodine- Well screened 80 ft below water table. Concentrations in nearby
299-W19-34A 4 ¢ well water table wells higher for constituents except carbon

129;Nitrate; Technetium-

99: TritiurUramil tetrachloride and TCE.
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Table 6-69. Measurements Excluded from the 200-UP-1 Technetium-99 Interpolation Input Files

NAME Col REASON
. H_exavalept i Well screened 180 ft below water table. Concentrations in
Chromium;Chromium;lodine- : :
299-W19-34B = ) . nearby well water table wells higher for constituents except
129;Nitrate; Technetium- atbien tetrachlaide and TCE
99; Tritium;Uranium saroen iewachionde :
Hexavalent Deep well; exclude for all constituents even for carbon
299-W27-2 Chromium;Chromium;lodine- tetrachloride (adjacent shallow well 699-33-75 has a higher
129;Nitrate; Technetium- carbon tetrachloride concentration); screen corrosion confirmed
99; Tritium;Uranium by camera survey.
299-W14-20 Tk Exclude - diluted concentration due to long screen; the value
should be posted on the map
COl = contaminate of interest
TCE =

Points representing average P&T system effluent concentrations were added at the locations of the 200-
UP-1 area injection wells. Two Type 1 data points were included representing historical measurements at
locations where more recent were unavailable. In addition, Type 3 data points were included based on
input from the GIA Project Scientist, and are described in Table 6-70.

Table 6-70. Other Data Points Added to the 200-UP-1 Technetium-99 Interpolation Input Files

MAPPING
NAME VALUE YEAR col OTHER DATA TYPE REASON
(pCi/L)
Technetium Average 2015 P&T Effluent
299-W10-35 59.7 2015 93 L 1 concentration for 200-ZP1 P&T
System
: Average 2015 P&T Effluent
299-W10-36 59.7 2015 Te"hggt'”m' 1 concentration for 200-ZP1 P&T
System
LT Average 2015 P&T Effluent
299-W15-226 59.7 2015 99 1 concentration for 200-ZP1 P&T
System
ToshBetiui Average 2015 P&T Effluent
299-W15-227 59.7 2015 99 1 concentration for 200-ZP1 P&T
System
Terhngtium Average 2015 P&T Effluent
299-W15-228 59.7 2015 99 1 concentration for 200-ZP1 P&T
System
R Average 2015 P&T Effluent
299-W15-229 59.7 2015 99 1 concentration for 200-ZP1 P&T
System
- Average 2015 P&T Effluent
299-W15-29 59.7 2015 Te"hggt'”m' 1 concentration for 200-ZP1 P&T
System
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Table 6-70. Other Data Points Added to the 200-UP-1 Technetium-99 Interpolation Input Files

MAPPING
NAME VALUE YEAR COl OTHER DATA TYPE REASON
(pCilL)
Teahnstimn Average 2015 P&T Effluent
299-W18-36 59.7 2015 s 93 ® 1 concentration for 200-ZP1 P&T
System
Technetivins Average 2015 P&T Effluent
299-W18-38 59.7 2015 99 1 concentration for 200-ZP1 P&T
System
3 Average 2015 P&T Effluent
299-W18-39 59.7 2015 Te"hggt'“m' 1 concentration for 200-ZP1 P&T
System
Teihtistiiris Average 2015 P&T Effluent
299-W18-41 59.7 2015 99 1 concentration for 200-ZP1 P&T
System
e Average 2015 P&T Effluent
299-W6-13 59.7 2015 99 1 concentration for 200-ZP1 P&T
System
Teahnetiif Average 2015 P&T Effluent
299-W6-14 59.7 2015 99 1 concentration for 200-ZP1 P&T
System
> Injection well screened below
699-42-67 240 gy | TECUIE 1 mud. Use maximum
99 T
characterization data
. Average 2015 P&T Effluent
699-43-67 59.7 2015 Te"hggt'“m' 1 concentration for 200-ZP1 P&T
System
Teihtistiiris Injection well screened below
699-44-67 22.2 2011 1 mud. Use maximum
99 s
characterization data
e Average 2015 P&T Effluent
699-45-67 59.7 2015 99 o 1 concentration for 200-ZP1 P&T
System
; Average 2015 P&T Effluent
699-46-68 59.7 2015 Tec“ggt'“m' 1 concentration for 200-ZP1 P&T
System
Technetivins Average 2015 P&T Effluent
699-49-69 59.7 2015 99 1 concentration for 200-ZP1 P&T
System
Value and location based on
OTHER | Technetium- inferred connection of plume
CR a5 3000 DATA 99 3 between wells W22-90 and W22-
26
Location based on 2015
OTHER | Technetium- interpretation of plume extent
Sh L B Ll DATA 99 3 based on groundwater flow

direction.
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Table 6-70. Other Data Points Added to the 200-UP-1 Technetium-99 Interpolation Input Files

MAPPING
NAME VALUE YEAR col OTHER DATA TYPE REASON
(pCilL)
Location based on 2015
OTHER | Technetium- interpretation of plume extent
GF_20n4. 11 1000 DATA 99 3 based on groundwater flow
direction.

Location based on 2015

OTHER | Technetium- interpretation of plume extent
CRelia 2 T DATA 99 4 based on groundwater flow
direction.

Location based on 2015

OTHER | Technetium- interpretation of plume extent
St L DATA 99 4 based on groundwater flow
direction.

Location based on 2015

OTHER | Technetium- interpretation of plume extent

HR_Z014. G0ak DATA 99 3 based on groundwater flow
direction.
Location based on 2015
OTHER | Technetium- interpretation of plume extent
CF 204, 3 1000 DATA 99 3 based on groundwater flow

direction.

Location and concentration
2 added based on historical
CP_27 0 DIHER, | Teehoetun- 3 knowledge of source area and

DA % westerly upgradient inferred
western extent of plume.
COl = contaminate of interest
P&T = pump and treat

6.2.8.4 Tritium

Tritium was mapped using a single kriging grid covering the entire GIA. The general data selection
process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection parameters are listed in
Table 6-62, and the final interpolation input dataset is provided in Appendix B. Data selection parameters
were:

e CT:“MEAN _VALOR ND MDA”. For routine samples at all locations except aquifer tubes, the
value used for mapping was the mean concentration measured during the most recent year data were
collected. If the measured concentration was below the reporting limit (“non-detect”), then the
reported value was replaced with the MDA before the mean was calculated.

e CTAQ: “MAX VALOR ND MDA” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
If the measured concentration was below the reporting limit (“non-detect”), then the reported value
was replaced with the MDA before the maximum was determined. For aquifer tube groups, only the
aquifer tube with the highest concentration was used for mapping. The other aquifer tubes in the
group were excluded.
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e CTC: “MAX VALOR ND_ MDA”. If routine measurements were unavailable, then the value used
for mapping was the maximum concentration measured in characterization samples during the most
recent year data were collected. If the measured concentration was below the reporting limit (“non-
detect”), then the reported value was replaced with the MDA before the maximum was determined.

Several points representing annual average tritium concentrations measured by U.S. Ecology in 2015 and
points representing historical measurements at locations where more recent were unavailable were
included as Type 1 data points. Type 1 data points representing average P&T system effluent
concentrations were added at the locations of the 200-UP-1 area injection wells. In addition, two Type 3
data points were included based on input from the GIA Project Scientist, and are described in Table 6-71.

Table 6-71. Other Data Points Added to the 200-UP-1 Tritium Interpolation Input Files

MAPPING
NAME VALUE | YEAR col OTHER DATA TYPE REASON
(pCilL)

Average 2015 P&T Effluent
299-W10-35 2602.5 2015 Tritium 1 concentration for 200-ZP1 P&T
System

Average 2015 P&T Effluent
299-W10-36 2602.5 2015 Tritium 1 concentration for 200-ZP1 P&T
System

Average 2015 P&T Effluent
299-W15-226 2602.5 2015 Tritium il concentration for 200-ZP1 P&T
System

Average 2015 P&T Effluent
299-W15-227 2602.5 2015 Tritium 1 concentration for 200-ZP1 P&T
System

Average 2015 P&T Effluent
299-W15-228 2602.5 2015 Tritium 1 concentration for 200-ZP1 P&T
System

Average 2015 P&T Effluent
299-W15-229 2602.5 2015 Tritium 1 concentration for 200-ZP1 P&T
System

Average 2015 P&T Effluent
299-W15-29 2602.5 2015 Tritium 1 concentration for 200-ZP1 P&T
System

Average 2015 P&T Effluent
299-W18-36 2602.5 2015 Tritium il concentration for 200-ZP1 P&T
System

Average 2015 P&T Effluent
299-W18-38 2602.5 2015 Tritium 1 concentration for 200-ZP1 P&T
System

Average 2015 P&T Effluent
299-W18-39 2602.5 2015 Tritium 1 concentration for 200-ZP1 P&T
System

Average 2015 P&T Effluent
299-W18-41 2602.5 2015 Tritium 1 concentration for 200-ZP1 P&T
System
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Table 6-71. Other Data Points Added to the 200-UP-1 Tritium Interpolation Input Files

MAPPING
NAME VALUE | YEAR col OTHER DATA TYPE REASON
(pCilL)

2005 sample result from a now
dry well; decayed for 10 years: 1
020 000 pCi/L*exp(-
In(2)/12.3*10); needed to
represent the high concentration
OTHER portion of the plume; For tritium
299-W22-9 581000 DATA Tritium 1 use 581000 pCi/L for 299-W22-9

(decayed for 10 years now) and
162000 pCi/L for 699-35-70 (7
years). Both of these wells are
being replaced in 2016 so this is
the last set of plume maps for
which we’ll need to do this.

Average 2015 P&T Effluent
299-W6-13 2602.5 2015 Tritium 1 concentration for 200-ZP1 P&T
System

Average 2015 P&T Effluent
299-W6-14 2602.5 2015 Tritium 1 concentration for 200-ZP1 P&T
System

2004 result from a sample
collected from the uppermost
part of the aquifer during drilling;

699-30-66 10200 2004 Tritium 1 decayed for 10 years: 18 000
pCi/L*exp(-In(2)/12.3*9); needed
to bound the southern extent of

the plume
699-34-58 | 3216 | 2015 Tritium 1 K5 Eonlogy TN, . 2153
annual average value
699-34-588 | 3095 | 2015 Tritium 1 R B
average value
o= US Ecology MW-3. 2015 annual
699-35-57 1807 2015 Tritium 1 average value
699-35-58 | 2231 | 2015 Tritium 1 Wi Eaplogy M-, 295 2t
average value
699-35-58D | 4952 2015 Tritium 1 We Eenlogy WS, 2015 il
average value
699-35-59 4349 2015 Tritium 1 e Eslogpblii-15 BV IR

average value
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Table 6-71. Other Data Points Added to the 200-UP-1 Tritium Interpolation Input Files

NAME

MAPPING
VALUE
(pCilL)

YEAR

col

OTHER DATA TYPE

REASON

699-35-70

162000

OTHER
DATA

Tritium

2008 sample result from a now
dry well; decayed for 7 years:
240 000 pCi/L * exp (-
In(2)/12.3*7); needed to
represent the high concentration
portion of the plume; For tritium
use 581000 pCi/L for 299-W22-9
(decayed for 10 years now) and
162000 pCi/L for 699-35-70 (7
years). Both of these wells will be
replaced in 2016 so this is the
last set of plume maps for which
we will need to do this.

699-36-58A

3173

2015

Tritium

US Ecology MW-10. 2015 annual
average value

699-36-58B

2358

2015

Tritium

US Ecology MW-8. 2015 annual
average value

699-36-58J

1849

2015

Tritium

US Ecology MW-4. 2015 annual
average value

699-36-58K

4980

2015

Tritium

US Ecology MW-7. 2015 annual
average value

699-42-67

1300

2011

Tritium

Injection well screened below
mud. Use maximum
characterization data

699-43-67

2602.5

2015

Tritium

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System

699-44-67

391

2011

Tritium

Injection well screened below
mud. Use maximum
characterization data

699-45-67

2602.5

2015

Tritium

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System

699-46-68

2602.5

2015

Tritium

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System

699-49-69

2602.5

2015

Tritium

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System

CP 2013 6

300000

OTHER
DATA

Tritium

Value and location based on
inferred connection of the plume
between wells 299-W22-9 and
699-36-66B.
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Table 6-71. Other Data Points Added to the 200-UP-1 Tritium Interpolation Input Files

MAPPING
NAME VALUE YEAR Col OTHER DATA TYPE REASON
(pCilL)
Added control point to define

OTHER o inferred upgradient extent of

Grelie e anaIog DATA Tethum 4 plume above 10 time the drinking
water standard.

COl = contaminate of interest
P&T = pump and treat

Four wells were excluded from all Tritium input files based on input from the GIA Project Scientist
because they represent deep well values with concentrations less than nearby more shallow wells (Table

6-72).
Table 6-72. Measurements Excluded from the 200-UP-1 Tritium Interpolation Input Files
NAME COl REASON
, Hexavalent Deep well; adjacent shallow well (299-W18-21) has higher
Chromium;Chromium;lodine- ; : 3 B
299-W18-22 e 3 : concentrations for all constituents including carbon
129;Nitrate; Technetium- tefrachiorde
99; Tritium;Uranium :
: H_exavale.nt S Well screened 80 ft below water table. Concentrations in nearby
Chromium;Chromium;lodine- : .
299-W19-34A o= y > well water table wells higher for constituents except carbon
129;Nitrate; Technetium- tetrachioride snd TCE
99; Tritium;Uranium :
g H_exavale.nt e Well screened 180 ft below water table. Concentrations in
Chromium;Chromium;lodine- : :
299-W19-34B > ; : nearby well water table wells higher for constituents except
129NitrElesTeehnendn- carbon tetrachloride and TCE
99; Tritium;Uranium :
Hexavalent Deep well; exclude for all constituents even for carbon
299-W27-2 Chromium;Chromium;lodine- tetrachloride (adjacent shallow well 699-33-75 has a higher
129;Nitrate; Technetium- carbon tetrachloride concentration); screen corrosion confirmed
99;Tritium;Uranium by camera survey.
COl = contaminate of interest
TCE =

6.2.8.5 Uranium

Uranium was mapped using a single kriging grid covering the entire GIA. The general data selection
process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection parameters are listed in
Table 6-62, and the final interpolation input dataset is provided in Appendix B. Data selection parameters

Wwere:

e CT:“MEAN VALOR ND SRL”. For routine samples at all locations except aquifer tubes, the value
used for mapping was the mean concentration measured during the most recent year data were
collected. Mean was calculated from the reported concentration, as listed in the
“STD_VALUE_RPTD” field of the HEIS database. Before proceeding with averaging, if the sample
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is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
the “STD REPORTING LIMIT” field, if it is not blank; otherwise, the value in the
“STD_VALUE RPTD” field is used.

CTAQ: “MAX VALOR ND SRL” and MAXAQ: “yes”. For aquifer tubes, the value used for

mapping was the maximum concentration measured during the most recent year data were collected.
Maximum concentration was determined from the reported concentration, as listed in the

“STD VALUE RPTD” field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
the “STD_REPORTING_LIMIT” field, if it is not blank; otherwise, the value in the
“STD_VALUE_RPTD field is used. For aquifer tube groups, only the aquifer tube with the highest
concentration was used for mapping. The other aquifer tubes in the group were excluded.

CTC: “MAX_VALOR ND SRL”. If routine measurements were unavailable, then the value used for

mapping was the maximum concentration measured in characterization samples during the most
recent year data were collected. Maximum concentration was determined from the reported

concentration, as listed in the “STD_VALUE_RPTD” field of the HEIS database. Before proceeding
with averaging, if the sample is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is
replaced with the value in the “STD_REPORTING_LIMIT” field, if it is not blank; otherwise, the
value in the “STD_VALUE_RPTD” field is used.

Several Type 1 data points representing average P&T system effluent concentrations were added at the
locations of the 200-UP-1 area injection wells. In addition, two Type 3 data points were based on input
from the GIA Project Scientist, and are described in Table 6-73.

Table 6-73. Other Data Points Added to the 200-UP-1 Uranium Interpolation Input Files

MAPPING
NAME VALUE YEAR Col OTHER DATA TYPE REASON
(ngl/L)
Average 2015 P&T Effluent
299-W10-35 1.2 2015 Uranium 1 concentration for 200-ZP1
P&T System
Average 2015 P&T Effluent
299-W10-36 1.2 2015 Uranium 1 concentration for 200-ZP1
P&T System
Average 2015 P&T Effluent
299-W15-226 1.2 2015 Uranium 1 concentration for 200-ZP1
P&T System
Average 2015 P&T Effluent
299-W15-227 1.2 2015 Uranium 1 concentration for 200-ZP1
P&T System
Average 2015 P&T Effluent
299-W15-228 1.2 2015 Uranium 1 concentration for 200-ZP1
P&T System
Average 2015 P&T Effluent
299-W15-229 1.2 2015 Uranium 1 concentration for 200-ZP1
P&T System
Average 2015 P&T Effluent
299-W15-29 1.2 2015 Uranium 1 concentration for 200-ZP1

P&T System
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Table 6-73. Other Data Points Added to the 200-UP-1 Uranium Interpolation Input Files

NAME

MAPPING
VALUE

(mgl/L)

YEAR

col

OTHER DATA TYPE

REASON

299-W18-36

1.2

2015

Uranium

Average 2015 P&T Effluent
concentration for 200-ZP1
P&T System

299-W18-38

1.2

2015

Uranium

Average 2015 P&T Effluent
concentration for 200-ZP1
P&T System

299-W18-39

1.2

2015

Uranium

Average 2015 P&T Effluent
concentration for 200-ZP1
P&T System

299-W18-41

1.2

2015

Uranium

Average 2015 P&T Effluent
concentration for 200-ZP1
P&T System

299-W6-13

1.2

2015

Uranium

Average 2015 P&T Effluent
concentration for 200-ZP1
P&T System

299-W6-14

1.2

2015

Uranium

Average 2015 P&T Effluent
concentration for 200-ZP1
P&T System

699-38-70

42.2

2007

Uranium

Result from most recent
sampling event on 7/2/2007

699-42-67

1.4

2011

Uranium

Injection well screened below
mud. Use maximum
characterization data

699-43-67

1.2

2015

Uranium

Average 2015 P&T Effluent
concentration for 200-ZP1
P&T System

699-44-67

1.7

2011

Uranium

Injection well screened below
mud. Use maximum
characterization data

699-45-67

1.2

2015

Uranium

Average 2015 P&T Effluent
concentration for 200-ZP1
P&T System

699-46-68

1.2

2015

Uranium

Average 2015 P&T Effluent
concentration for 200-ZP1
P&T System

699-49-69

1.2

2015

Uranium

Average 2015 P&T Effluent
concentration for 200-ZP1
P&T System

CP_2014_15

OTHER
DATA

Uranium

Location and concentration
based on inferred northern
extent of plume in the U Plant
area.

6-142



ECF-HANFORD-16-0061, REV. 0

Table 6-73. Other Data Points Added to the 200-UP-1 Uranium Interpolation Input Files

MAPPING
NAME VALUE YEAR COl OTHER DATA TYPE REASON
(nglL)
Location and concentration
OTHER added based on historical
CP_2016_16 0 Uranium 3 knowledge of source area and
= = DATA e
westerly upgradient inferred
extent of plume.
Location and concentration
OTHER ; based on inferred southwest
LR 2018 17 & DATA Wi 3 extent of plume in the U Plant
area.
COl = contaminate of interest
P&T = pump and treat

Four wells were excluded from all Uranium input files based on input from the GIA Project Scientist
because they represent deep well values with concentration less than nearby shallower wells (Table 6-74).

Table 6-74. Measurements Excluded from the 200-UP-1 Uranium Interpolation Input Files

NAME COl REASON
_HieeEent Deep well; adjacent shallow well (299-W18-21) has higher
299-W18-22 Chmpotu o hramiuny; | sdime: concentrations for all constituents including carbon
E g 129;Nitrate; Technetium- raie " tfaochsl i = [nauding
99; Tritium;Uranium 2 e
. ngavale_nt ey Well screened 80 ft below water table. Concentrations in nearby
Chromium;Chromium;lodine- : .
299-W19-34A g - . well water table wells higher for constituents except carbon
129;Nitrate; Technetium- tetrachloride and TCE
99; Tritium;Uranium . 8 ’
: ngavale_nt 2 2 Well screened 180 ft below water table. Concentrations in
Chromium;Chromium;lodine- . ;
299-W19-34B o ; : nearby well water table wells higher for constituents except
129;Nitrate; Technetium- rbon tetrachloride and TCE
99; Tritium;Uranium - 2 isea ’
Hexavalent Deep well; exclude for all constituents even for carbon
299-W27-2 Chromium;Chromium;lodine- tetrachloride (adjacent shallow well 699-33-75 has a higher

129;Nitrate; Technetium-
99; Tritium;Uranium

carbon tetrachloride concentration); screen corrosion confirmed
by camera survey.

COl =
TCE =

contaminate of interest

6.29 200-ZP-1

The list of COls and data selection parameters is provided in Table 6-75. The carbon tetrachloride plume
map was developed based on a procedure detailed at the end of this subsection.
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Table 6-75. COls and Data Selection Parameters for 200-ZP-1

HIGH LOW
ou col DORS | RIVER | RIVER CCI-?RI\Q)?II l\:\zx cT CTAQ cTC
STAGE | STAGE
200- Hexavalent MEAN MAX MAX
Spoq | Chromium; y y | VALOR_ | VALOR_ND | VALOR ND
Chromium ND_SRL _SRL _SRL
— MEAN MAX MAX
Sp.q | lodine-129 y | VALOR | VALORND | VALORND
i ND MDA MDA MDA
i MEAN MAX MAX
Sp.q | Nitrate y | VALOR_ | VALOR_ND | VALOR ND
ND_SRL _SRL _SRL
. MEAN MAX MAX
%g?; Ter‘:ﬂggt'” y | VALOR | VALORND | VALORND
ND MDA MDA MDA
s MEAN MAX MAX
Spq | Tritium y | VALOR | VALORND | VALORND
ND MDA MDA MDA
. MEAN MAX MAX
B Tr"r’]g'r‘]’goet y | VALOR_ | VALOR ND | VALOR ND
ND_SRL _SRL _SRL
AQ =
COl = contaminate of interest
P&T = pump and treat
cT -
CTAQ =
ErE B
DORS =
Oou = Operable Unit

Kriging interpolation parameters, along with the name of the corresponding QUANTILE input file(s), are
provided in Table 6-76. The QUANTILE input datasets are provided in Appendix B.

Table 6-76. COls and Interpolation Parameters for 200-ZP-1

o Minimum | Maximum
Col Kriging Range Range Angle File Name

Type (m) (m) (degrees)
Chromium RNK 950 1250 45 200-ZP-1_ChromComb.dat
lodine-129 MIK 800 1050 40 200-ZP-1_lodine-129.dat

Nitrate

MIK 2900 3600 66 200-ZP-1_Nitrate_ZP.dat

(Main GIA)
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Table 6-76. COls and Interpolation Parameters for 200-ZP-1

- Minimum | Maximum
Kriging Angle -
Col Range Range File Name
Type degrees
yp (m) (m) (degrees)
Nitrate
MIK 150 280 90 200-ZP-1_Nitrate_SSX.dat
SSX
Technetium-99 MIK 750 900 95 200-ZP-1_Technetium-99.dat
Trichloroethene MIK 900 900 85 200-ZP-1_Trichloroethene.dat
Tritium MIK 500 800 60 200-ZP-1_Tritium.dat
Carbon Tetrachloride MIK 1500 2000 66 200West-CTET-2014Final.dat
COl = contaminate of interest
GIA = Groundwater Interest Area

MIK =

Selected wells were excluded from all 200-ZP-1 interpolation input files because their screened intervals
were outside the aquifer zone of interest. Other wells were excluded based on input from the GIA Project
Scientist because measured concentrations were not considered to be representative of the aquifer (Table
6-77). All excluded data are listed in Appendix A, Table A-5. Details on the mapping of carbon
tetrachloride are provided at the end of this subsection.

Table 6-77. Measurement Locations Excluded from all 200-ZP-1 Interpolation Input Files

NAME Col REASON

Well screened 80 ft below water table. Concentrations in nearby
299-W15-31A ALL well water table wells higher for constituents except carbon
tetrachloride and TCE.

299-W15-34 ALL Well not sampled since 2007.

Well screened 180 ft below water table. Concentrations in nearby
299-W15-35 ALL well water table wells higher for constituents except carbon
tetrachloride and TCE

Well 299-W18-30 now sample dry. More recent results available
for these two constituents from replacement well 299-W18-260;

2380 ALL Do not use data from this well. Last sampled in 2012 and a newer
replacement well is very close.
299-W22-24P ALL Plezometer_. Concentrations not_represer)tatiye of higher
concentrations of upper unconfined aquifer in this area
299-W22-24S ALL Piezometer_. Concentrations not represer]tatiye of higher
concentrations of upper unconfined aquifer in this area
299-W22-44 ALL Well data from replacement wells now available with new data
299-W22-49 ALL Well data from replacement wells now available with new data
299-W22-50 ALL Well data from replacement wells now available with new data
699-29-70AP ALL Well screened in the basalt (Rattlesnake Ridge interbed)
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Table 6-77. Measurement Locations Excluded from all 200-ZP-1 Interpolation Input Files

NAME Col REASON
699-43-67B ALL Well screened below the Ripgo!d Lower Mud unit and used as an
injection well.
699-45-67B ALL Well screened below the Ripgo!d Lower Mud unit and used as an
injection well.
COl = contaminate of interest
TCE =

Three Type 2 data points were added to all datasets to represent the geologic boundary where the basalt is

present above the water table (Table 6-78).

Table 6-78. Other Data Points Added to All 200-ZP-1 Interpolation Input Files

OTHER
NAME MAREING YEAR Col DATA REASON
VALUE
TYPE
OTHER Geologic Control to represent
CP30 0 ALL 2 boundary where basalt is
DATA
present above water table
OTHER Geologic Control to repregent
CP31 0 ALL 2 boundary where basalt is
DATA
present above water table
OTHER Geologic Control to represent
CP32 0 ALL 2 boundary where basalt is
DATA
present above water table
COl = contaminate of interest

6.2.9.1 Chromium

Chromium was mapped using a single kriging grid covering the entire GIA. Measurement locations in the
200-UP-1 GIA were included to ensure plume continuity across the GIA boundary. The general data
selection process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection parameters are
listed in Table 6-75, and the final interpolation input dataset is provided in Appendix B. Data selection
parameters were:

e COMBCHROM: “yes”. Both hexavalent chromium and filtered total chromium measurement are
considered when calculating average or maximum concentration. Unfiltered total chromium is

excluded.

e CT:“MEAN VALOR ND SRL”. For routine samples at all locations except aquifer tubes, the value
used for mapping was the mean concentration measured during the most recent measurement year.
Mean was calculated from the reported concentration, as listed in the “STD_VALUE RPTD” field of
the HEIS database. Before proceeding with averaging, if the sample is flagged “non-detect”, the value
in the “STD_VALUE RPTD” field is replaced with the value in the “STD_REPORTING_LIMIT”
field, if it is not blank; otherwise, the value in the “STD VALUE RPTD” field is used.
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e CTAQ: “MAX VALOR ND_ SRL” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured the during the most recent measurement year.
Maximum concentration was determined from the reported concentration, as listed in the
“STD_VALUE_RPTD? field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
the “STD_REPORTING_LIMIT” field, if it is not blank; otherwise, the value in the
“STD_VALUE_RPTD field is used. For aquifer tube groups, only the aquifer tube with the highest
concentration was used for mapping. The other aquifer tubes in the group were excluded.

e CTC: “MAX VALOR ND_ SRL”. If routine measurements were unavailable, then the value used for
mapping was the maximum concentration measured in characterization samples measured during the
most recent measurement year. Maximum concentration was determined from the reported
concentration, as listed in the “STD_VALUE_RPTD?” field of the HEIS database. Before proceeding
with averaging, if the sample is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is
replaced with the value in the “STD_REPORTING_LIMIT” field, if it is not blank; otherwise, the
value in the “STD_VALUE_RPTD” field is used.

Five wells (299-W26-13, 299-W26-14, 699-32-76, 699-33-75, and 699-33-76) were used for mapping the
plume in the vicinity of well 299-W26-13.

Points representing average P&T system effluent concentrations were added at the locations of the 200-
ZP-1 area injection wells. Several Type 1 data points were included, representing (a) annual average
chromium measured by U.S. Ecology in 2015, and (b) historical measurements at locations where more
recent were unavailable. In addition, four Type 3 data points were included based on input from the GIA
Project Scientist, and are described in Table 6-79.

Table 6-79. Other Data Points Added to the 200-ZP-1 Chromium Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Col DATA REASON
(ng/L) TYPE
Result from 1/28/2002 sampling
event. Sampling events after
299-W22-20 381 2002 Chromium 1 1/28/2002 not considered
representative of aquifer
concentrations.
699-33-56 72 2008 Chromium 1 e UL kBTG L TE BT

sampling event on 10/31/2008.

Value and location based on
OTHER inferred connection of the plume
CP_2013_1 60 Chromium 3 between wells W23-20 and W22-

DATA 26. Value changed from 95 to 60
for CY2014 plume
Location based on 2015

OTHER ; interpretation of plume extent

GF_Z015. 18 d DATA Ghrgemium 3 based on groundwater flow
direction.

Location and concentration
OTHER added based on historical

CP_27 0 Chromium 3 knowledge of source area and
DATA S
westerly upgradient inferred
western extent of plume.
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Table 6-79. Other Data Points Added to the 200-ZP-1 Chromium Interpolation Input Files

NAME

MAPPING
VALUE

(ng/L)

YEAR

col

OTHER
DATA
TYPE

REASON

CP44

OTHER
DATA

Chromium

Location and concentration
added based on historical
knowledge of source area and
westerly upgradient inferred
western extent of plume.

299-W10-35

3.3

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System

299-W10-36

3.3

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System

299-W15-226

3.3

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System

299-W15-227

3.3

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System

299-W15-228

3.3

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System

299-W15-229

3.3

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System

299-W15-29

3.3

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System

299-W18-36

3.3

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System

299-W18-38

3.3

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System

299-W18-39

3.3

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System

299-W18-41

3.3

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System

299-W6-13

3.3

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System

299-W6-14

3.3

2015

Hexavalent Chromium

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System
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Table 6-79. Other Data Points Added to the 200-ZP-1 Chromium Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Ccol DATA REASON
(nglLl) TYPE
699-34-58 81.5 2015 Hexavalent Chromium 1 R s e
annual average value
699-34-58B 75 2015 Hexavalent Chromium 1 L5 Eealogy MW-9. 2015 anngal
average value
; US Ecology MW-3. 2015 annual
699-35-57 111.9 2015 Hexavalent Chromium 1 average value
699-35-58 74.9 2015 | Hexavalent Chromium 1 Gle Eenlogy MO 20 Al
average value
699-35-58D 54.5 2015 | Hexavalent Chromium 1 g
average value
699-35-59 68.2 2015 Hexavalent Chromium 1 CesEsalgay Ve FUIS Shmfal
average value
699-36-58A 471 2015 Hexavalent Chromium 1 s Eeolegy MW-10. 2016 apnual
average value
699-36-588 38.4 2015 | Hexavalent Chromium 1 W5 Ectlogy W8 2015 ahhial
average value
. US Ecology MW-4. 2015 annual
699-36-58J 60.8 2015 Hexavalent Chromium 1 average value
699-36-58K 27 2015 Hexavalent Chromium 1 (i EEalogy bk 2. £ UGy anoal
average value
Injection well screened below
699-42-67 3.7 2011 Hexavalent Chromium 1 mud. Use maximum
characterization data
Average 2015 P&T Effluent
699-43-67 3.3 2015 Hexavalent Chromium 1 concentration for 200-ZP1 P&T
System
Injection well screened below
699-44-67 8 2011 Hexavalent Chromium 1 mud. Use maximum
characterization data
Average 2015 P&T Effluent
699-45-67 3.3 2015 Hexavalent Chromium 1 concentration for 200-ZP1 P&T
System
Average 2015 P&T Effluent
699-46-68 3.3 2015 Hexavalent Chromium 1 concentration for 200-ZP1 P&T
System
Average 2015 P&T Effluent
699-49-69 3.3 2015 Hexavalent Chromium 1 concentration for 200-ZP1 P&T
System
OTHER Location and concentration to
CP_2016_11 40 DATA Hexavalent Chromium 3 define inferred north extent of

southeast chromium plume
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Table 6-79. Other Data Points Added to the 200-ZP-1 Chromium Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR DATA REASON
(ngl/L) TYPE
OTHER Location and concentration to
CP_2016_12 40 Hexavalent Chromium 3 define inferred north extent of
— = DATA ;
southeast chromium plume
OTHER Location and concentration
CP_2016_13 85 DATA Hexavalent Chromium 3 based on inferred 2015 plume
extent
OTHER . Define inferred upgradient extent
CP_2016_14 0 DATA Hexavalent Chromium 3 of plume near 216-S-20 crib
COl = contaminate of interest
P&T = pump and treat

Six wells were excluded from all chromium input files based on input from the GIA Project Scientist
because elevated chromium concentrations were caused by screen corrosion, as confirmed by camera
survey or they represent deep well values (Table 6-80).

Table 6-80. Measurements Excluded from the 200-ZP-1 Chromium Interpolation Input Files

NAME COl REASON
299-W14-71 Chiaiiar Exclude for chromu_Jm only. Elevated chromium caused
by screen corrosion - confirmed by camera survey
g Exclude for chromium only. Elevated chromium caused
608-98-68A Chromium by screen corrosion - confirmed by camera survey
o FISERUSISE Deep well; adjacent shallow well (299-W18-21) has
Chromium;Chromium;lodine- : ; 3 : ;
299-W18-22 = - : higher concentrations for all constituents including
129;Nitrate; Technetium- sarban tetrashioride
99;Tritium;Uranium :
Hexavalent .
299-W19- ChirsimEChramiumodiEe: Well screened 80 ft below water t.able. Concentratuons
S > A in nearby well water table wells higher for constituents
34A 129;Nitrate; Technetium- <cant carbon tetrachlonde and TCE
99;Tritium;Uranium BACEPL carbon telfecilionds :
Hexavalent :
299-W19- Chrotriilm:Chromium:lodine- Well screened 180 ft below water_table. ConcenFratlons
S > A in nearby well water table wells higher for constituents
34B 129;Nitrate; Technetium- .
Rt ; except carbon tetrachloride and TCE.
99;Tritium;Uranium
Hexavalent Deep well; exclude for all constituents even for carbon
299-W27-2 Chromium;Chromium;lodine- tetrachloride (adjacent shallow well 699-33-75 has a
129;Nitrate; Technetium- higher carbon tetrachloride concentration) screen
99; Tritium;Uranium corrosion confirmed by camera survey.
(ef0]] = contaminate of interest
TCE =
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6.2.9.2 lodine-129

lodine-129 was mapped using a single kriging grid covering the entire GIA. Measurement locations in the
200-UP-1 GIA were included to ensure plume continuity across the GIA boundary. The general data
selection process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection parameters are
listed in Table 6-75, and the final interpolation input dataset is provided in Appendix B. Data selection
parameters were:

e CT:“MEAN _VALOR ND MDA?”. For routine samples at all locations except aquifer tubes, the
value used for mapping was the mean concentration measured during the most recent year data were
collected. If the measured concentration was below the reporting limit (“non-detect”), then the
reported value was replaced with the MDA before the mean was calculated.

e CTAQ: “MAX VALOR ND MDA” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
If the measured concentration was below the reporting limit (“non-detect”), then the reported value
was replaced with the MDA before the maximum was determined. For aquifer tube groups, only the
aquifer tube with the highest concentration was used for mapping. The other aquifer tubes in the
group were excluded.

e CTC: “MAX VALOR ND MDA”. If routine measurements were unavailable, then the value used
for mapping was the maximum concentration measured in characterization samples during the most
recent year data were collected. If the measured concentration was below the reporting limit (“non-
detect”), then the reported value was replaced with the MDA before the maximum was determined.

Points representing average P&T system effluent concentrations were added at the locations of the 200-
ZP-1 area injection wells. Several Type 1 data points were included representing historical measurements
at locations where more recent were unavailable. (Table 6-81).

Several data points included reported values flagged as “U” with inexplicably elevated corresponding
MDA values. In those cases, the reported value was not replaced by the MDA value; instead, an
evaluation was performed to determine an appropriate surrogate value to use for CY2015 and input values
we determined based on historical data and associated trends. The final dataset for those wells comprised
(a) estimated values for 2015 derived based on the calculated linear trend of the historical data for the
same date as the recorded sampling date of the particular sample in question; (b) the value used in the
interpolation for CY2014, if no significant trend was observed; or (c) an annual average value calculated
after removing the suspicious MDA value. The list of these data points is provided in Table 6-81.

Table 6-81. Other Data Points Added to the 200-ZP-1 lodine-129 Interpolation Input File

MAPPING OTHER
NAME VALUE YEAR COl DATA REASON
(pCilL) TYPE
299-W10-30 0.339 2015 lodine-129 1 Trend calculation for CY2015
Average 2015 P&T Effluent
299-W10-35 0.53 2015 lodine-129 1 concentration for 200-ZP1 P&T
System
Average 2015 P&T Effluent
299-W10-36 0.53 2015 lodine-129 1 concentration for 200-ZP1 P&T
System
299-W11-18 0.39 2015 lodine-129 1 Trend calculation for CY2015
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Table 6-81. Other Data Points Added to the 200-ZP-1 lodine-129 Interpolation Input File

MAPPING OTHER
NAME VALUE YEAR COl DATA REASON
(pCilL) TYPE
299-W11-47 1.12 2015 lodine-129 1 MDA for 2015 sample
299-W11-87 0.379 2015 lodine-129 ] Trend calculation for CY2015
Annual average concentration
7 not including 2/25/2015 which
299-W12-2 0.385 2015 lodine-129 1 had an MDA greater than the 1
pCi/L drinking water
Annual average concentration
7 not including 2/25/2015 which
299-W12-3 0.79 2015 lodine-129 1 had an MDA greater than the 1
pCi/L drinking water
299-W14-11 1.16 2015 lodine-129 1 MDA for 2015 sample
Average 2015 P&T Effluent
299-W15-226 0.53 2015 lodine-129 1 concentration for 200-ZP1 P&T
System
Average 2015 P&T Effluent
299-W15-227 0.53 2015 lodine-129 1 concentration for 200-ZP1 P&T
System
Average 2015 P&T Effluent
299-W15-228 0.53 2015 lodine-129 1 concentration for 200-ZP1 P&T
System
Average 2015 P&T Effluent
299-W15-229 0.53 2015 lodine-129 1 concentration for 200-ZP1 P&T
System
Average 2015 P&T Effluent
299-W15-29 0.53 2015 lodine-129 1 concentration for 200-ZP1 P&T
System
3 Annual average of MDA for
299-W15-30 0.869 2015 lodine-129 1 2015 samples (all non-detects)
: Annual average of MDA for
299-W15-94 0.851 2015 lodine-129 1 2015 samples (all non-detects)
Average 2015 P&T Effluent
299-W18-36 0.53 2015 lodine-129 1 concentration for 200-ZP1 P&T
System
Average 2015 P&T Effluent
299-W18-38 0.53 2015 lodine-129 1 concentration for 200-ZP1 P&T
System
Average 2015 P&T Effluent
299-W18-39 0.53 2015 lodine-129 1 concentration for 200-ZP1 P&T
System
Average 2015 P&T Effluent
299-W18-41 0.53 2015 lodine-129 1 concentration for 200-ZP1 P&T

System
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Table 6-81. Other Data Points Added to the 200-ZP-1 lodine-129 Interpolation Input File

NAME

MAPPING
VALUE
(pCilL)

YEAR

col

OTHER
DATA
TYPE

REASON

299-W19-105

0.51

2015

lodine-129

Both January and November
samples were non-detects.
MDA for January sample above
1 pCi/L drinking water
standard, so only November
MDA used. lodine-129 never
detected in well above 1 pCI/L.

299-W19-36

0.43

2015

lodine-129

Trend calculation for CY2015

299-W19-39

0.9725

2015

lodine-129

Annual average of MDA for
2015 samples (all non-detects)

299-W19-43

0.346

2015

lodine-129

Trend calculation for CY2015

299-W22-47

0.317

2014

lodine-129

lodine-129 not detected in
2013, 2014, and 2015. MDA in
2015 sample above 1 pCi/L
drinking water standard. 2014
MDA value used.

299-W22-79

2.18

2005

lodine-129

Result from most recent
sampling event on 12/21/2005.
Result was a non-detect but
based on data processing rules
values for I-129 were used at
the non-detect value.

299-W22-86

0.956

2015

lodine-129

Annual average of MDA for
2015 samples (all non-detects)

299-W22-9

30.1

2005

lodine-129

Result from most recent
sampling event on 12/7/2005.

299-W6-13

0.53

2015

lodine-129

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System

299-W6-14

0.53

2015

lodine-129

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System

299-W6-6

0.167

2015

lodine-129

Trend calculation for CY2015

699-32-72A

0.171

2015

lodine-129

Trend calculation for CY2015

699-35-58D

0.3

2014

lodine-129

US Ecology MW-6. 2014
annual average value

699-35-59

0.2

2014

lodine-129

US Ecology MW-13. 2014
annual average value

699-35-70

371

2008

lodine-129

Result from most recent
sampling event on 3/16/2008.
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Table 6-81. Other Data Points Added to the 200-ZP-1 lodine-129 Interpolation Input File

NAME

MAPPING
VALUE
(pCilL)

YEAR

col

OTHER
DATA
TYPE

REASON

699-36-67

15.4

2007

lodine-129

Equal to the maximum value
sampled in 2006 and
approximates the average of
the 2007 sample results; value
needed to represent the extent
of the high concentration
portion of the plume.

699-37-68

3.07

2007

lodine-129

Average of 2007 sampling
results (most recent available
for well). Well decommissioned
in January 2008.

699-38-65

1.2

2015

lodine-129

Sample results from 2015 were
under review when plume
maps produced. Used annual
average from 2014.

699-38-70B

0.192

2014

lodine-129

lodine-129 never detected in
well. MDA in 2015 sample
above 1 pCi/L drinking water
standard. 2014 MDA value
used.

699-42-67

0.305

2011

lodine-129

Injection well screened below
mud. Use maximum
characterization data

699-43-67

0.53

2015

lodine-129

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System

699-44-67

0.223

2011

lodine-129

Injection well screened below
mud. Use maximum
characterization data

699-45-67

0.53

2015

lodine-129

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System

699-46-68

0.53

2015

lodine-129

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System

699-47-60

0.266

2015

lodine-129

Value based on trend
calculation of MDAs for
previous sampling events.
lodine-129 not detected in last
10 years. MDA in 2015 greater
than 1 pCi/L drinking water
standard.

699-49-69

0.53

2015

lodine-129

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System
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Table 6-81. Other Data Points Added to the 200-ZP-1 lodine-129 Interpolation Input File

MAPPING OTHER
NAME VALUE YEAR col DATA REASON
(pCilL) TYPE
Value and location based on
OTHER ; inferred connection of the
CF 2014 2 4 DATA ledineles 4 plume between wells W22-9
and W35-70.
Location based on
OTHER ; 2015interpretation of plume
CF 2014 7 08 DATA ledineles 4 extent based on groundwater
flow direction.
Location based on 2015
OTHER ; interpretation of plume extent
OF_ 2014 28 1 DATA ledineles 4 based on groundwater flow
direction.
COl = contaminate of interest
MDA =
P&T = pump and treat

Four wells were excluded from all lodine-129 input files based on input from the GIA Project Scientist
because they represent deep well values and have concentrations less than nearby shallower wells (Table

6-82).
Table 6-82. Measurements Excluded from the 200-ZP-1 lodine-129 Interpolation Input Files
NAME col REASON
Hexavalent . ;
g | SO eI Deec‘:) e Ilh?rdjt?cfr?sn:fSrhallllognvgte't" (eigig_i\r/]\qfc;?; : Earsbhlr? -
g g 129;Nitrate; Technetium- AnEerg ar 9 EOISIULEIS Mg = Ealn
fo . tetrachloride.
99; Tritium;Uranium
. H_exavale.nt s v Well screened 80 ft below water table. Concentrations in nearby
Chromium;Chromium;lodine- 2 :
299-W19-34A e . : well water table wells higher for constituents except carbon
129;Nitrate; Technetium- :
e : tetrachloride and TCE.
99; Tritium;Uranium
. H_exavale.nt s v Well screened 180 ft below water table. Concentrations in
Chromium;Chromium;lodine- : -
299-W19-34B R 4 : nearby well water table wells higher for constituents except
123t Techfeliums carbon tetrachloride and TCE
99; Tritium;Uranium - = ' )
Hexavalent Deep well; exclude for all constituents even for carbon
299-W27-2 Chromium;Chromium;lodine- tetrachloride (adjacent shallow well 699-33-75 has a higher
129;Nitrate; Technetium- carbon tetrachloride concentration); screen corrosion confirmed
99; Tritium;Uranium by camera survey.
COl = contaminate of interest
TCE = trichloroethene
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6.2.9.3 Nitrate

Nitrate maps were developed for the main GIA and for the SSX area separately. Measurement locations
in the 200-UP-1 and 200-BP-5 GIA were included to ensure plume continuity across the GIA boundaries.
The general data selection process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection
parameters are listed in Table 6-75, and the final interpolation input datasets are provided in Appendix B.
Data selection parameters were:

CT: “MEAN_VALOR_ND_SRL”. For routine samples at all locations except aquifer tubes, the value
used for mapping was the mean concentration measured during the most recent year data were
collected. Mean was calculated from the reported concentration, as listed in the
“STD_VALUE_RPTD” field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
the “STD_REPORTING_LIMIT” field, if it is not blank; otherwise, the value in the

“STD_VALUE RPTD” field is used.

CTAQ: “MAX VALOR ND SRL” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
Maximum concentration was determined from the reported concentration, as listed in the
“STD_VALUE_RPTD field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
the “STD REPORTING LIMIT” field, if it is not blank; otherwise, the value in the
“STD_VALUE_RPTD” field is used. For aquifer tube groups, only the aquifer tube with the highest
concentration was used for mapping. The other aquifer tubes in the group were excluded.

CTC: “MAX_VALOR ND_ SRL”. If routine measurements were unavailable, then the value used for
mapping was the maximum concentration measured in characterization samples measured during the
most recent year data were collected. Maximum concentration was determined from the reported
concentration, as listed in the “STD_VALUE_RPTD” field of the HEIS database. Before proceeding
with averaging, if the sample is flagged “non-detect”, the value in the “STD _VALUE RPTD” field is
replaced with the value in the “STD_REPORTING_ LIMIT” field, if it is not blank; otherwise, the
value in the “STD_VALUE_RPTD” field is used.

Points representing average P&T system effluent concentrations were added at the locations of the 200-
ZP-1 area injection wells. Several Type 1 data points were included, representing (a) annual average
nitrate measured by U.S. Ecology in 2015, and (b) historical measurements at locations where more
recent were unavailable. In addition, Type 3 data points were included based on input from the GIA
Project Scientist, and are described in Table 6-83.

Table 6-83. Other Data Points Added to the 200-ZP-1 Nitrate Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Ccol DATA REASON
(ng/L) TYPE
Value from deep samples collected during
. drilling prior to installing the screen in a
280-EZE50 425000 200 Nilte 1 depth shallower than the maximum
concentration detected during drilling.
Value from deep samples collected during
. drilling prior to installing the screen in a
299-E29-54 1310000 2010 Nitrate 1 depth shallower than the maximum
concentration detected during drilling.
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Table 6-83. Other Data Points Added to the 200-ZP-1 Nitrate Interpolation Input Files

MAPPING OTHER
NAME VALUE | YEAR | col DATA REASON
(uglL) TYPE
299-W10-35 25071.1 2015 | Nitrate 1 g ol L 15;,“;16_”8‘;;?2;6”“3“0”
299-W10-36 25071.1 2015 | Nitrate 1 aan ] 1%“;?@;3?2;6”“3“0”
299-W15-226 |  25071.1 2015 | Nitrate 1 R 1E;ﬂ;$r‘stycs?2;e”tra“°”
209-W15-227 | 25071.1 2015 | Nitrate 1 R f";";Te”StyCS‘ig;e”tfa“O”
209-W15-228 |  25071.1 2015 | Nitrate 1 PR f;ﬂ;?'gy"s?gfne”traﬁon
209-W15-229 | 250711 2015 | Nitrate 1 g ol L f;ﬂ;Te_”StyCS?ngT]e”tratiO”
209-W15-29 |  25071.1 2015 | Nitrate 1 aan ] 15;,";?@;3?2;6”“3“0”
299-W18-36 25071.1 2015 | Nitrate 1 g 1E;ﬂ;$”8tycsfigfne”tra“°”
299-W18-38 25071.1 2015 | Nitrate 1 R 1E";";Ter‘sty"s‘igge”“a“°”
209-W18-39 |  25071.1 2015 | Nitrate 1 S o 15;“';1‘?@;’8?2?:”“3“0”
299-W18-41 25071.1 2015 | Nitrate 1 HERE e 1E;ﬂ;$r‘sty"s?2r°ne”trati°”
Average of 2007 sampling results Well
movzss | | o | |1 | S,
representative of aquifer concentrations.
299-W6-13 25071.1 2015 | Nitrate 1 aan ] f;f';frgy"s?gﬁf”traﬁon
299-W6-14 25071.1 2015 | Nitrate 1 e 1E;ﬂ;$”8tycs‘zgr°ne”tfaﬁ°”
699-34-588 16027 2015 | Nitrate 1 -
699-35-57 18578 2015 | Nitrate 1 e
699-35-58 16229 2015 | Nitrate 1 AR LR EE
699-35-58D 17774 2015 | Nitrate 1 Sl
699-35-59 16951 2015 Kittate 1 US Ecology MW-13. 2015 annual average

value
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Table 6-83. Other Data Points Added to the 200-ZP-1 Nitrate Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Col DATA REASON
(ng/L) TYPE
699-36-58A 16335 2015 | Nitrate 1 o= Ecology MW-1\(/)é|?J%1S L
699-36-58B 16374 2015 | Nitrate 1 AR e N LB MER
699-36-58. 16150 2015 | Nitrate 1 SRR S R AR
699-36-58K 14868 2015 | Nitrate 1 LS Ecolagy MW'Cafl?; & annual.ayerags
699-42-67 136000 2011 Nitrate 1 Injectlon_well screened peloyv mud. Use
maximum characterization data
: Average 2015 P&T Effluent concentration
699-43-67 25071.1 2015 Nitrate 1 for 200-ZP1 P&T System
699-44-67 42900 2011 Nitrate 1 Injection_well screened t_JeIo_w mud. Use
maximum characterization data
. Average 2015 P&T Effluent concentration
699-45-67 25071.1 2015 Nitrate 1 for 200-ZP1 P&T System
: Average 2015 P&T Effluent concentration
699-46-68 25071.1 2015 Nitrate 1 for 200-ZP1 P&T System
. Average 2015 P&T Effluent concentration
699-49-69 25071.1 2015 Nitrate 1 for 200-ZP1 P&T System
OTHER Location based on 2015 interpretation of
CP_2013_4 40000 Nitrate 3 plume extent based on groundwater flow
DATA SN
direction.
OTHER Location based on 2015 interpretation of
CP_2014_16 1000000 DATA Nitrate 3 plume extent based on groundwater flow
direction.
OTHER Location based on 2015 interpretation of
CP_2014_17 100000 DATA Nitrate 3 plume extent based on groundwater flow
direction.
OTHER Location based on 2015 interpretation of
CP_2014_18 160000 DATA Nitrate 3 plume extent based on groundwater flow
direction.
OTHER Location and concentration based on
CP_2016_1 55000 Nitrate 3 inferred extent of plume greater than 45
DATA
mg/L
OTHER Location and concentration based on
CP_2016_2 45000 Nitrate 3 inferred extent of plume greater than 45
DATA
mg/L
OTHER Location and concentration based on
CP_2016_3 50000 DATA Nitrate 3 inferred extent of plume greater than 45

mg/L
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Table 6-83. Other Data Points Added to the 200-ZP-1 Nitrate Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR col DATA REASON
(nglL) TYPE
CP 2016 75 45100 OTHER Nitrate 3 Based on inferred extent of 2015 nitrate
—<VTo_ DATA plume
CP 2016 76 45100 OTHER Nitraits 3 Based on inferred extent of 2015 nitrate
= = DATA plume
OTHER . Geologic control to represent boundary
P4 g DATA Nifeetie 2 where basalt is present above water table
COl = contaminate of interest
P&T = pump and treat

Seven wells were excluded from all nitrate input files based on input from the GIA Project Scientist

(Table 6-84).

Table 6-84. Measurements Excluded from the 200-ZP-1 Nitrate Interpolation Input Files

NAME COl REASON
299-W22-48 Nitrate Well not sampled since 2012. 2012 results not considered
representative of 2015 plume conditions.
699-38-70B Nitrate Concentratl_ons of nlltrate lower than nltrate_concentratlons
inferred in upper portion of aquifer.
o ISEEOEIETE Deep well; adjacent shallow well (299-W18-21) has higher
299-W18-22 Ghra Ml CRrmiu;| odine: oncentrations for all constituents including carbon
} . 129;Nitrate; Technetium- = alghe ehs ing
Pt e ; tetrachloride.
99; Tritium;Uranium
; ngavalept e Well screened 80 ft below water table. Concentrations in
Chromium;Chromium;lodine- . -
299-W19-34A s . : nearby well water table wells higher for constituents except
123, Nitrste; Teehnefiun- carbon tetrachloride and TCE
99; Tritium;Uranium :
: ngavalgnt e Well screened 180 ft below water table. Concentrations in
Chromium;Chromium;lodine- : -
299-W19-34B s . : nearby well water table wells higher for constituents except
129;Nitrate; Technetium- saiben tataehlshde and TCE
99; Tritium;Uranium akonisracnionae :
Hexavalent Deep well; exclude for all constituents even for carbon
Chromium;Chromium;lodine- tetrachloride (adjacent shallow well 699-33-75 has a higher
299-W27-2 i ) : . e .
129;Nitrate; Technetium- carbon tetrachloride concentration); screen corrosion
99; Tritium;Uranium confirmed by camera survey.
Well screened deeper in the unconfined aquifer.
299-W10-33 Trichloroethene; Nitrate Concentrations of TCE are lower than nearby wells screened
shallower in the unconfined aquifer
COl = contaminate of interest
TCE = trichloroethene
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6.2.9.4 Technetium-99

Technetium-99 was mapped using a single kriging grid covering the entire GIA. Measurement locations
in the 200-UP-1 GIA were included to ensure plume continuity across the GIA boundary. Input data were
determined using the general data selection process detailed in Section 3.2.1 and Figure 3-1. Data
selection parameters are listed in Table 6-75, and the final interpolation input dataset is provided in
Appendix B. Data selection parameters were:

CT: “MEAN_VALOR ND_ MDA”. For routine samples at all locations except aquifer tubes, the
value used for mapping was the mean concentration measured during the most recent year data were
collected. If the measured concentration was below the reporting limit (“non-detect”), then the
reported value was replaced with the MDA before the mean was calculated.

CTAQ: “MAX VALOR ND MDA” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
If the measured concentration was below the reporting limit (“non-detect”), then the reported value
was replaced with the MDA before the maximum was determined. For aquifer tube groups, only the
aquifer tube with the highest concentration was used for mapping. The other aquifer tubes in the
group were excluded.

CTC: “MAX_VALOR ND MDA”. If routine measurements were unavailable, then the value used
for mapping was the maximum concentration measured in characterization samples during the most
recent year data were collected. If the measured concentration was below the reporting limit (“non-
detect”), then the reported value was replaced with the MDA before the maximum was determined.

Points representing average P&T system effluent concentrations were added at the locations of the 200-
ZP-1 area injection wells. In addition, Type 3 data points were included based on input from the GIA
Project Scientist, and are described in Table 6-85.

Table 6-85. Other Data Points Added to the 200-ZP-1 Technetium-99 Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR COl DATA REASON
(pCilL) TYPE
Average 2015 P&T Effluent
299-W10-35 59.7 2015 Technetium-99 1 concentration for 200-ZP1 P&T
System
Average 2015 P&T Effluent
299-W10-36 59.7 2015 Technetium-99 1 concentration for 200-ZP1 P&T
System
Average 2015 P&T Effluent
299-W15-226 59.7 2015 Technetium-99 1 concentration for 200-ZP1 P&T
System
Average 2015 P&T Effluent
299-W15-227 59.7 2015 Technetium-99 1 concentration for 200-ZP1 P&T
System
Average 2015 P&T Effluent
299-W15-228 59.7 2015 Technetium-99 1 concentration for 200-ZP1 P&T
System
Average 2015 P&T Effluent
299-W15-229 59.7 2015 Technetium-99 1 concentration for 200-ZP1 P&T
System

6-160



ECF-HANFORD-16-0061, REV. 0

Table 6-85. Other Data Points Added to the 200-ZP-1 Technetium-99 Interpolation Input Files

NAME

MAPPING
VALUE
(pCilL)

YEAR

col

OTHER
DATA
TYPE

REASON

299-W15-29

59.7

2015

Technetium-99

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System

299-W18-36

59.7

2015

Technetium-99

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System

299-W18-38

59.7

2015

Technetium-99

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System

299-W18-39

59.7

2015

Technetium-99

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System

299-W18-41

59.7

2015

Technetium-99

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System

299-W6-13

59.7

2015

Technetium-99

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System

299-W6-14

59.7

2015

Technetium-99

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System

699-42-67

240

2011

Technetium-99

Injection well screened below mud.
Use maximum characterization data

699-43-67

59.7

2015

Technetium-99

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System

699-44-67

222

2011

Technetium-99

Injection well screened below mud.
Use maximum characterization data

699-45-67

59.7

2015

Technetium-99

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System

699-46-68

59.7

2015

Technetium-99

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System

699-49-69

59.7

2015

Technetium-99

Average 2015 P&T Effluent
concentration for 200-ZP1 P&T
System

CP_2013 5

3000

OTHER
DATA

Technetium-99

Value and location based on inferred
connection of plume between wells
W22-90 and W22-26

CP_2014 10

1000

OTHER
DATA

Technetium-99

Location based on 2015 interpretation
of plume extent based on
groundwater flow direction.
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Table 6-85. Other Data Points Added to the 200-ZP-1 Technetium-99 Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Col DATA REASON
(pCilL) TYPE
OTHER Location based on 2015 interpretation
CP_2014_11 1000 Technetium-99 3 of plume extent based on
= = DATA it
groundwater flow direction.
OTHER Location based on 2015 interpretation
CP_2014_12 1000 Technetium-99 3 of plume extent based on
= - DATA i
groundwater flow direction.
OTHER Location based on 2015 interpretation
CP_2014_13 1500 Technetium-99 3 of plume extent based on
— = DATA e
groundwater flow direction.
OTHER Location based on 2015 interpretation
CP_2014_14 5000 Technetium-99 3 of plume extent based on
DATA i
groundwater flow direction.
OTHER Location based on 2015 interpretation
CP_2014_9 1000 Technetium-99 3 of plume extent based on
DATA S
groundwater flow direction.
Location and concentration added
OTHER ; based on historical knowledge of
Sh o ¢ DATA Tarhruhup-22 4 source area and westerly upgradient
inferred western extent of plume.
COl = contaminate of interest
P&T = pump and treat

Five wells were excluded from all Technetium-99 input files based on input from the GIA Project
Scientist because they represent deep well values with concentrations less than nearby more shallow wells

(Table 6-86).

Table 6-86. Measurements Excluded from the 200-ZP-1 Technetium-99 Interpolation Input Files

NAME COl REASON
Hexavalent g .
Chromium:Chromium:lodine- Deep well; adjgcent shallow wgll (299-_W18-_21) has higher
299-W18-22 y—— ) ; concentrations for all constituents including carbon
129;Nitrate; Technetium- :
o i 3 tetrachloride.
99; Tritium;Uranium
: H_exavale.nt S Well screened 80 ft below water table. Concentrations in nearby
Chromium;Chromium;lodine- : .
299-W19-34A g ; - well water table wells higher for constituents except carbon
129;Nitrate; Technetium- :
e : tetrachloride and TCE.
99; Tritium;Uranium
Hexavalent : -
oo e Well screened 180 ft below water table. Concentrations in
299-W19-34B TR I BRI i nearby well water table wells higher for constituents except

129;Nitrate; Technetium-
99; Tritium;Uranium

carbon tetrachloride and TCE.
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Table 6-86. Measurements Excluded from the 200-ZP-1 Technetium-99 Interpolation Input Files

NAME CoOl REASON
Hexavalent Deep well; exclude for all constituents even for carbon
299-W27-2 Chromium;Chromium;lodine- tetrachloride (adjacent shallow well 699-33-75 has a higher
129;Nitrate; Technetium- carbon tetrachloride concentration); screen corrosion confirmed
99; Tritium;Uranium by camera survey.
3 Exclude - diluted concentration due to long screen; the value
299-W14-20 Technetium-99 should be posted on the map

COl
TCE

contaminate of interest

trichloroethene

6.2.9.5 Tritium

Tritium was mapped using a single kriging grid covering the entire GIA. Measurement locations in the
200-UP-1 GIA were included to ensure plume continuity across the GIA boundary. The general data
selection process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection parameters are
listed in Table 6-75, and the final interpolation input dataset is provided in Appendix B. Data selection
parameters were:

e CT:“MEAN _VALOR ND MDA”. For routine samples at all locations except aquifer tubes, the
value used for mapping was the mean concentration measured during the most recent year data were
collected. If the measured concentration was below the reporting limit (“non-detect”), then the
reported value was replaced with the MDA before the mean was calculated.

e CTAQ: “MAX VALOR ND MDA” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
If the measured concentration was below the reporting limit (“non-detect”), then the reported value
was replaced with the MDA before the maximum was determined. For aquifer tube groups, only the
aquifer tube with the highest concentration was used for mapping. The other aquifer tubes in the
group were excluded.

e CTC: “MAX VALOR ND MDA”. If routine measurements were unavailable, then the value used
for mapping was the maximum concentration measured in characterization samples during the most
recent year data were collected. If the measured concentration was below the reporting limit (“non-
detect”), then the reported value was replaced with the MDA before the maximum was determined.

Several data points representing annual average tritium concentrations measured by U.S. Ecology in 2015
and data points representing historical measurements at locations where more recent data were
unavailable were included as Type 1 data points. Points representing average P&T system effluent
concentrations were added as Type 1 data points at the locations of the 200-ZP-1 area injection wells. In
addition, two Type 3 data point was included with input from the GIA Project Scientist, and are described
in Table 6-87.
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Table 6-87. Other Data Points Added to the 200-ZP-1 Tritium Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR COl DATA REASON
(pCilL) TYPE
i Average 2015 P&T Effluent concentration for
299-W10-35 2602.5 2015 Tritium 1 200-ZP1 P&T System
= Average 2015 P&T Effluent concentration for
299-W10-36 2602.5 2015 Tritium 1 200-ZP1 P&T System
= Average 2015 P&T Effluent concentration for
299-W15-226 2602.5 2015 Tritium i 200-ZP1 P&T System
. Average 2015 P&T Effluent concentration for
299-W15-227 2602.5 2015 Tritium 1 200-ZP1 P&T System
o Average 2015 P&T Effluent concentration for
299-W15-228 2602.5 2015 Tritium 1 200-ZP1 P&T System
i Average 2015 P&T Effluent concentration for
299-W15-229 2602.5 2015 Tritium 1 200-ZP1 P&T System
o Average 2015 P&T Effluent concentration for
299-W15-29 2602.5 2015 Tritium 1 200-ZP1 P&T System
= Average 2015 P&T Effluent concentration for
299-W18-36 2602.5 2015 Tritium 1 200-ZP1 P&T System
. Average 2015 P&T Effluent concentration for
299-W18-38 2602.5 2015 Tritium 1 200-ZP1 P&T System
e Average 2015 P&T Effluent concentration for
299-W18-39 2602.5 2015 Tritium 1 200-ZP1 P&T System
= Average 2015 P&T Effluent concentration for
299-W18-41 2602.5 2015 Tritium 1 200-ZP1 P&T System
2005 sample result from a now dry well;
decayed for 10 years: 1 020 000 pCi/L*exp(-
In(2)/12.3*10); needed to represent the high
OTHER concentration portion of the plume; For tritium
299-W22-9 581000 DATA Tritium 1 use 581000 pCi/L for 299-W22-9 (decayed for
10 years now) and 162000 pCi/L for 699-35-
70 (7 years). Both of these wells are being
replaced in 2016 so this is the last set of
plume maps for which we will need to do this.
= Average 2015 P&T Effluent concentration for
299-W6-13 2602.5 2015 Tritium 1 200-ZP1 P&T System
= Average 2015 P&T Effluent concentration for
299-W6-14 2602.5 2015 Tritium i 200-ZP1 P&T System
2004 result from a sample collected from the
uppermost part of the aquifer during drilling;
699-30-66 10200 2004 Tritium 1 decayed for 10 years: 18 000 pCi/L*exp(-
In(2)/12.3*9); needed to bound the southern
extent of the plume
699-34-58 3216 2015 Tritium 1 US Ecology MW-9A. 2015 annual average

value
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Table 6-87. Other Data Points Added to the 200-ZP-1 Tritium Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Col DATA REASON
(pCilL) TYPE
699-34-58B 3095 2015 Tritium 1 US Ecology MW-9. ?015 annual average
value
699-35-57 1807 2015 Tk 1 US Ecology MW-3. 2015 annual average
value
= US Ecology MW-5. 2015 annual average
699-35-58 2231 2015 Tritium 1 el
699-35-58D 4952 2015 Tritium 1 US Ecology MW-6. ?015 annual average
value
699-35-59 4349 2015 Tritium 1 US Ecology MW-13. 2015 annual average
value
2008 sample result from a now dry well;
decayed for 7 years: 240 000 pCi/L * exp(-
In(2)/12.3*7); needed to represent the high
OTHER concentration portion of the plume; For tritium
699-35-70 162000 DATA Tritium 1 use 581000 pCi/L for 299-W22-9 (decayed for
10 years now) and 162000 pCi/L for 699-35-
70 (7 years). Both of these wells are being
replaced in 2016 so this is the last set of
plume maps for which we will need to do this.
699-36-58A 3173 2015 Tritiurm 1 US Ecology MW-10. 2015 annual average
value
699-36-58B 2358 2015 Tk 1 US Ecology MW-8. ?015 annual average
value
699-36-58J 1849 2015 Tritium 1 US Ecology MW-4. ?015 annual average
value
699-36-58K 4980 2015 Tt 1 US Ecology MW-7. ?015 annual average
value
i Injection well screened below mud. Use
Gaader 1200 201 Tritirm 1 maximum characterization data
= Average 2015 P&T Effluent concentration for
699-43-67 2602.5 2015 Tritium 1 200-ZP1 P&T System
699-44-67 391 2011 Tritium 1 Injection well screened below mud. Use
maximum characterization data
o Average 2015 P&T Effluent concentration for
699-45-67 2602.5 2015 Tritium 1 200-ZP1 P&T System
o Average 2015 P&T Effluent concentration for
699-46-68 2602.5 2015 Tritium 1 200-ZP1 P&T System
o Average 2015 P&T Effluent concentration for
699-49-69 2602.5 2015 Tritium 1 200-ZP1 P&T System
OTHER Value and location based on inferred
CP_2013_6 300000 DATA Tritium 3 connection of the plume between wells 299-
W22-9 and 699-36-66B.
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Table 6-87. Other Data Points Added to the 200-ZP-1 Tritium Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Col DATA REASON
(pCilL) TYPE
OTHER Added control point to define inferred
CP_2016_15 300000 Tritium 3 upgradient extent of plume above 10 times
DATA Ay
the drinking water standard.
COl = contaminate of interest
P&T = pump and treat

Six wells were excluded from all Tritium input files based in input from the GIA Project Scientist (Table

6-88).
Table 6-88. Measurements Excluded from the 200-ZP-1 Tritium Interpolation Input Files
NAME COl REASON
Hexgdlemt Deep well; adjacent shallow well (299-W18-21) has higher
299-W18-22 (BTSRRI [ d e concentrations for all constituents including carbon
129;Nitrate; Technetium- e 9
99;Tritium;Uranium . iR
: H_exavale-nt 36 37 Well screened 80 ft below water table. Concentrations in nearby
Chromium;Chromium;lodine- : :
299-W19-34A e ) : well water table wells higher for constituents except carbon
129;Nitrate; Technetium- tetren o and TOE
99;Tritium;Uranium Al % ’
Chromiug'ecxﬁn\'/oarlneiztrn'lodine- Well screened 180 ft below water table. Concentrations in
299-W19-34B ety b nearby well water table wells higher for constituents except
(2%:Nimaies Techendn: carbon tetrachloride and TCE
99;Tritium;Uranium . . = ’
Hexavalent Deep well; exclude for all constituents even for carbon
299-W27-2 Chromium;Chromium;lodine- tetrachloride (adjacent shallow well 699-33-75 has a higher
129;Nitrate; Technetium- carbon tetrachloride concentration); screen corrosion confirmed
99; Tritium;Uranium by camera survey.
299-E28-31 Tritium Well constructed in 2015 and no routine samples have been
collected.
299-E28-32 Tritium Well constructed in 2015 and no routine samples have been
collected.
(ef0]] = contaminate of interest

6.2.9.6 Trichloroethene

Trichloroethene was mapped using a single kriging grid covering the entire GIA. Measurement locations
in the 200-ZP-1 GIA were included to ensure plume continuity across the GIA boundary. The general
data selection process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection parameters
are listed in Table 6-75, and the final interpolation input dataset is provided in Appendix B. Data selection
parameters were:
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CT: “MEAN_VALOR_ND_SRL”. For routine samples at all locations except aquifer tubes, the value
used for mapping was the mean concentration measured during the most recent measurement year.
Mean was calculated from the reported concentration, as listed in the “STD_VALUE RPTD” field of
the HEIS database. Before proceeding with averaging, if the sample is flagged “non-detect”, the value
in the “STD_VALUE RPTD field is replaced with the value in the “STD_REPORTING_LIMIT”
field, if it is not blank; otherwise, the value in the “STD VALUE RPTD” field is used.

CTAQ: “MAX VALOR ND SRL” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent measurement year.
Maximum concentration was determined from the reported concentration, as listed in the
“STD_VALUE_RPTD? field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
the “STD REPORTING LIMIT” field, if it is not blank; otherwise, the value in the
“STD_VALUE_RPTD field is used. For aquifer tube groups, only the aquifer tube with the highest
concentration was used for mapping. The other aquifer tubes in the group were excluded.

CTC: “MAX_VALOR ND SRL”. If routine measurements were unavailable, then the value used for
mapping was the maximum concentration measured in characterization samples measured during the
most recent measurement year. Maximum concentration was determined from the reported
concentration, as listed in the “STD_VALUE_RPTD” field of the HEIS database. Before proceeding
with averaging, if the sample is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is
replaced with the value in the “STD_REPORTING_LIMIT” field, if it is not blank; otherwise, the
value in the “STD_VALUE_RPTD” field is used.

Points representing average P&T system effluent concentrations were added at the locations of the 200-
ZP-1 area injection wells. In addition, several Type 1 data points were included, representing annual
average trichloroethene concentrations measured by U.S. Ecology in 2015 (Table 6-89).

Table 6-89. Other Data Points Added to the 200-ZP-1 Trichloroethene Interpolation Input Files

OTHER
NAME MARRING | I YEAR col DATA REASON
VALUE (ng/L) TYPE
Average 2015 P&T Effluent
299-W10-35 0.25 2015 Trichloroethene 1 concentration for 200-ZP1
P&T System
Average 2015 P&T Effluent
299-W10-36 0.25 2015 Trichloroethene 1 concentration for 200-ZP1
P&T System
Average 2015 P&T Effluent
299-W15-226 0.25 2015 Trichloroethene 1 concentration for 200-ZP1
P&T System
Average 2015 P&T Effluent
299-W15-227 0.25 2015 Trichloroethene 1 concentration for 200-ZP1
P&T System
Average 2015 P&T Effluent
299-W15-228 0.25 2015 Trichloroethene 1 concentration for 200-ZP1
P&T System
Average 2015 P&T Effluent
299-W15-229 0.25 2015 Trichloroethene 1 concentration for 200-ZP1
P&T System
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Table 6-89. Other Data Points Added to the 200-ZP-1 Trichloroethene Interpolation Input Files

OTHER
NamE | WAREING | vEAR col DATA REASON
(ng/L) TYPE
Average 2015 P&T Effluent
299-W15-29 0.25 2015 Trichloroethene 1 concentration for 200-ZP1
P&T System
Average 2015 P&T Effluent
299-W18-36 0.25 2015 Trichloroethene 1 concentration for 200-ZP1
P&T System
Average 2015 P&T Effluent
299-W18-38 0.25 2015 Trichloroethene 1 concentration for 200-ZP1
P&T System
Average 2015 P&T Effluent
299-W18-39 0.25 2015 Trichloroethene 1 concentration for 200-ZP1
P&T System
Average 2015 P&T Effluent
299-W18-41 0.25 2015 Trichloroethene 1 concentration for 200-ZP1
P&T System
Average 2015 P&T Effluent
299-W6-13 0.25 2015 Trichloroethene 1 concentration for 200-ZP1
P&T System
Average 2015 P&T Effluent
299-W6-14 0.25 2015 Trichloroethene 1 concentration for 200-ZP1
P&T System
699-34-588 0.194 2015 Trichloroethene 1 .
annual average value
’ US Ecology MW-3. 2015
699-35-57 19.2 2015 Trichloroethene 1 annual average value
699-35-58 19.8 2015 Trichloroethene 1 WS Ecileqy M-S, 2016
annual average value
699-35-58D 0.194 2015 Trichloroethene 1 UE Eepisng Murg. 2015
annual average value
699-35-59 0.194 2015 Trichloroethene 1 eI
annual average value
699-36-58A 0.194 2015 Trichloroethene 1 e O
annual average value
699-36-588 0.194 2015 Trichloroethene 1 WS Ecolagy WS 2019
annual average value
699-36-58. 8 2015 Trichloroethene 1 N5 EgRiogy Miv=s. 215
annual average value
699-36-58K 0.194 2015 Trichloroethene 1 U Ecolegy MW-T. 2015
annual average value
Injection well screened below
699-42-67 8 2011 Trichloroethene 1 mud. Use maximum

characterization data
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Table 6-89. Other Data Points Added to the 200-ZP-1 Trichloroethene Interpolation Input Files

OTHER
NAME | :"L‘L';P 'chl_ YEAR col DATA REASON
(ng/L) TYPE
Average 2015 P&T Effluent
699-43-67 0.25 2015 Trichloroethene 1 concentration for 200-ZP1
P&T System
Injection well screened below
699-44-67 0.39 2011 Trichloroethene 1 mud. Use maximum
characterization data
Average 2015 P&T Effluent
699-45-67 0.25 2015 Trichloroethene 1 concentration for 200-ZP1
P&T System
Average 2015 P&T Effluent
699-46-68 0.25 2015 Trichloroethene 1 concentration for 200-ZP1
P&T System
Average 2015 P&T Effluent
699-49-69 0.25 2015 Trichloroethene 1 concentration for 200-ZP1
P&T System
COl = contaminate of interest
P&T = pump and treat

Eleven wells were excluded from all trichloroethene input files based on input from the GIA Project

Scientist (Table

6-90).

Table 6-90. Measurements Excluded from the 200-ZP-1 Trichloroethene Interpolation Input Files

NAME Ccol REASON

299-W19-101 Trichloroethene Concentration lower than adjacent deeper well 299-W19-14.
BWISS | Trctioohens | oo rest o 2018 was et T0E never

299-W19-35 Trichloroethene Concentration lower than adjacent deeper well 299-W19-14.
299-W19-39 Trichlotoathicne Concentration lower tr;ir(; 2(33_43V3qt53(_j1e§.per wells 299-W19-13

299-W19-4 Trichisroathena Concentration lower than a‘]dg?(.:ent deeper well 299-W19-

299-W19-43 TherlbreikEs Concentration lower tI;zla}]rJj azcsiajg_c\/?lqtg?‘]e:per wells 299-W19-13
299-W19-46 Trichlorocthons Concentration lower ﬂ::j azcsjajg_cvmtgti]e:per wells 299-W19-13
299-W19-48 Trichloroathicric Concentration lower tl';]r:j z;c;jg_cviqtgczezper wells 299-W19-13
299-W19-49 Trishlgroethans Concentration lower than adjacent deeper wells 299-W19-13

and 299-W19-14.
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Table 6-90. Measurements Excluded from the 200-ZP-1 Trichloroethene Interpolation Input Files
NAME col REASON

Well screened deeper in the unconfined aquifer.
299-W10-33 Trichloroethene; Nitrate Concentrations of TCE are lower than nearby wells
screened shallower in the unconfined aquifer.

COl
TCE

contaminate of interest

trichloroethene

6.2.9.7 Carbon Tetrachloride

During calendar year 2012 (CY2012) the approximate current extent of carbon tetrachloride (CTET) in
groundwater within 200-West was mapped in three dimensions (3D) using a 3D kriging technique as
detailed in the calculation brief ECF-200ZP1-13-0006 (Rev. 0). At that time, groundwater quality results
obtained from sampling of wells in addition to characterization data obtained between CY2002 and
CY2011 were used as inputs into the mapping. Doing so provided a combination of recent information on
CTET concentrations (recent well samples) together with less current but highly informative information
on the vertical distribution of CTET at the time of drilling (characterization data). Since that time, this 3D
depiction has been used as the initial condition for groundwater contaminant fate and transport (F&T)
modeling using the Central Plateau groundwater model (CPGWM) to evaluate the performance of the
200-West groundwater pump-and-treat system (P&T) as detailed in several annual groundwater P& T
reports. During that time, two-dimensional (2D) kriging has been used on an annual basis to provide
approximate depictions of the extent of CTET within 200-West, in a manner consistent with the mapping
approach used for other contaminants throughout Hanford site groundwater as described for CY2014 in
DOE-RL-2015-07 and ECF-Hanford-15-0003. This year, however, for purposes of performance
evaluation of the 200-West P&T system, it was necessary to update the approximate extent of CTET in
3D, providing a more current initial condition for predictive F&T modeling. In doing so, maps were
prepared for purposes of this sitewide monitoring report. The approximate current extent of CTET in
groundwater was mapped in 3D using a hybrid of 3D kriging and groundwater F&T transport modeling.
The sequential and iterative steps of this mapping are described below and full details of this process are
provided in the Calculation of Three-Dimensional Groundwater Concentration Plumes for 200-West for
Calendar Year (CY) 2015 (ECF-200W-16-0092, Rev.0):

1. Migration simulation — first, the migration of the 3D CTET plume that was mapped in CY2012 (ECF-
200ZP1-13-0006) and previously used as an initial condition for F&T modeling, was simulated using
the CPGWM. The purpose of this step was to migrate the depiction of CTET that was prepared in
CY2012 using a comprehensive data set for a period of three years (representing January 2012
through December 2014), to provide an approximate distribution of CTET at the beginning of
CY2015.

2. Average sample results — next, the average sampled value of CTET obtained from monitoring wells
and characterization data between January 2014 and December 2015 was calculated, to represent the
best-estimate of CTET concentrations at the beginning of CY2015.

3. Difference calculation — the difference between the average sample result calculated in Step 2 and the
corresponding simulated CTET value obtained in Step 1 was calculated. This “residual” was
calculated differently for monitoring wells and extraction wells, as follows:

e For monitoring wells, from which a relatively small-volume “point” sample is obtained (small
data support volume), the difference was calculated at each monitoring location as the ratio
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between the average sample result obtained under Step 2 and the simulated value as calculated
under Step 1;

e For extraction wells, which operate on a fairly continuous basis removing large volumes of water
and as such integrate conditions over a large area of the aquifer (large data support volume) the
difference was calculated at each extraction well as the ratio between the measured mass recovery
during CY2015 [calculated by multiplying the flow rate by the influent port CTET
concentration], and the simulated mass recovery obtained under Step 1.

4. The differences calculated in Step 3 represent a 3D scatter of points that depict the relative difference
—in terms of a ratio — between the expected value of CTET at monitoring and extraction wells based
upon the migration of the CY2012 initial condition over time, and the average sampled value between
January 2014 and December 2015. This 3D scatter was interpolated using ordinary kriging (OK) to
provide a continuous 3D depiction of the relative difference between the expected (simulated) and
measured (sampled) values of CTET throughout 200-West.

5. The 3D relative difference depiction was then multiplied by the simulated CTET depiction for
December 2014, providing a 3D depiction of the extent of CTET that generally honors the recently-
sampled CTET values while reflecting patterns in the distribution of CTET that were reflected in the
more comprehensive sample data set used to depict CTET in CY2012.

The 3D CTET depiction obtained through the steps outlined above was used as the initial condition in the
CPGWM for a simulation commencing January 2015 —i.e., at the beginning of CY2015 — and continuing
through CY2015. The simulated mass recovery of CTET was then compared with the measured mass
recovery during CY2015 [calculated by multiplying the flow rate by the influent port CTET
concentration]. In doing so, as documented in ECF-200ZP1-13-0006, there was improved correspondence
between the simulated and measured CTET mass recovery using the newly-constructed (CY2015) initial
condition versus the previous CY2012 initial condition, providing confidence in the newly-constructed
CTET plume map.

For purposes of this sitewide groundwater monitoring report, two depictions of CTET are shown: the first
represents the maximum mapped values of CTET above the Ringold Lower Mud (RLM), and the second
represents the maximum mapped values of CTET below the RLM.

6.2.10 300-FF-5 Burial Ground
The list of COIs and data selection parameters is provided in Table 6-91.

Table 6-91. COls and Data Selection Parameters for 300-FF-5 Burial Ground

HIGH LOW
ou col DORS | RIVER | RIVER CCHOR“:')?W "%g‘ cT | ctAQ | cTC
STAGE STAGE
MEAN MAX MAX
: VALOR | VALOR | VALOR
300-F-BG Nitrate y ND ND ND
SRL SRL SRL
MEAN MAX MAX
5 VALOR | VALOR | VALOR
300-F-BG Tritium y ND ND ND
MDA MDA MDA
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Table 6-91. COls and Data Selection Parameters for 300-FF-5 Burial Ground

HIGH LOW
COMB | MAX
ou col DORS RIVER RIVER CHROM | AQ CT CTAQ CTC

STAGE | STAGE

Note: for additional acronym explanation see Section 6.1.2 Data Selection Parameters
COl = contaminate of interest
ou = Operable Unit

Kriging interpolation parameters, along with the name of the corresponding QUANTILE input file(s), are
provided in Table 6-92. The QUANTILE input datasets are provided in Appendix B.

Table 6-92. COls and Interpolation Parameters for 300-FF-5 Burial Ground

Kriging Minimum Maximum Angle -
el Type Range (m) | Range (m) (degrees) Falg Name
300-F-
Nitrate R dal 1360 L BG_Nitrate.dat
- 300-F-
Tritium RNK 150 600 80 BG_ Tritium.dat

contaminate of interest

COl

One well was excluded from all 300-FF-5 Burial Ground interpolation input files because its screened
interval was outside the aquifer zone of interest (Table 6-93). All excluded data are listed in Appendix A,

Table A-5.

Table 6-93. Measurement Locations Excluded from all 300-FF-5 Burial Ground Interpolation Input Files

NAME Col REASON
699-13-1A ALL Well completgd in lower unconfiped aquifer. Constituent results not
considered representative to define plume extent

contaminate of interest

COl

6.2.10.1 Nitrate

Nitrate was mapped using a single kriging grid covering the entire GIA. The general data selection
process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection parameters are listed in
Table 6-91, and the final interpolation input datasets are provided in Appendix B. Data selection
parameters were:

e CT:“MEAN VALOR ND SRL”. For routine samples at all locations except aquifer tubes, the value
used for mapping was the mean concentration measured during the most recent year data were
collected. Mean was calculated from the reported concentration, as listed in the
“STD_VALUE RPTD” field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE_RPTD” field is replaced with the value in
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the “STD REPORTING LIMIT” field, if it is not blank; otherwise, the value in the
“STD VALUE RPTD” field is used.

CTAQ: “MAX VALOR ND_SRL” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
Maximum concentration was determined from the reported concentration, as listed in the
“STD_VALUE_RPTD field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
the “STD REPORTING LIMIT” field, if it is not blank; otherwise, the value in the
“STD_VALUE_RPTD field is used. For aquifer tube groups, only the aquifer tube with the highest
concentration was used for mapping. The other aquifer tubes in the group were excluded.

CTC: “MAX_VALOR ND SRL”. If routine measurements were unavailable, then the value used for
mapping was the maximum concentration measured in characterization samples measured during the
most recent year data were collected. Maximum concentration was determined from the reported
concentration, as listed in the “STD_VALUE RPTD” field of the HEIS database. Before proceeding
with averaging, if the sample is flagged “non-detect”, the value in the “STD VALUE RPTD” field is
replaced with the value in the “STD_REPORTING_LIMIT” field, if it is not blank; otherwise, the
value in the “STD_VALUE_RPTD” field is used.

One Type 3 data point was included based on input from the GIA Project Scientist (Table 6-94).

Table 6-94. Other Data Points Added to the 300-FF-5 Burial Ground Nitrate Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR COl DATA REASON
(ng/L) TYPE
Based on evaluation of results
OTHER presented in PNNL-13675
CP_28 0 DATA Nitrate 3 Measurement of Helium 3/Helium 4
Ratios in Soil Gas at the 618- 11
Burial Ground

COl

contaminate of interest

6.2.10.2 Tritium

Tritium was mapped using a single kriging grid covering the entire GIA. The general data selection
process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection parameters are listed in
Table 6-91, and the final interpolation input dataset is provided in Appendix B. Data selection parameters
were:

CT: “MEAN_VALOR ND_MDA”. For routine samples at all locations except aquifer tubes, the
value used for mapping was the mean concentration measured during the most recent year data were
collected. If the measured concentration was below the reporting limit (“non-detect”), then the
reported value was replaced with the MDA before the mean was calculated.

CTAQ: “MAX VALOR ND MDA” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
If the measured concentration was below the reporting limit (“non-detect”), then the reported value
was replaced with the MDA before the maximum was determined. For aquifer tube groups, only the
aquifer tube with the highest concentration was used for mapping. The other aquifer tubes in the
group were excluded.
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e CTC: “MAX VALOR ND_ MDA”. If routine measurements were unavailable, then the value used
for mapping was the maximum concentration measured in characterization samples during the most
recent year data were collected. If the measured concentration was below the reporting limit (“non-
detect”), then the reported value was replaced with the MDA before the maximum was determined.

Several data points were included, representing annual average tritium concentrations measured by
Energy Northwest in 2014 except for ENW-MW-7 that was measured in 2012. In addition, one Type 3
data point was included based on input from the GIA Project Scientist, and is described in Table 6-95.

Table 6-95. Other Data Points Added to the 300-FF-5 Burial Ground Tritium Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR col DATA REASON
(pCilL) TYPE

Based on evaluation of results presented in
OTHER PNNL-13675 Measurement of Helium 3/Helium

GF. 28, 2018 1000 DATA | 'Mtum 3 4 Ratios in Soil Gas at the 618- 11 Burial
Ground.

2014 average from data collected by Energy

Northwest. Results from Table B-11.1 of 2013

Annual Radiological Environmental Operating
Report for the Columbia Generating Station

ENW-MW-10 421 2014 Tritium 1

2014 average from data collected by Energy

Northwest. Results from Table B-11.1 of 2013

Annual Radiological Environmental Operating
Report for the Columbia Generating Station

ENW-MW-11 1090 2014 Tritium 1

2014 average from data collected by Energy

Northwest. Results from Table B-11.1 of 2013

Annual Radiological Environmental Operating
Report for the Columbia Generating Station

ENW-MW-12 710 2014 Tritium 1

2014 average from data collected by Energy

Northwest. Results from Table B-11.1 of 2013

Annual Radiological Environmental Operating
Report for the Columbia Generating Station

ENW-MW-13 11675 2014 Tritium 1

2014 average from data collected by Energy

Northwest. Results from Table B-11.1 of 2013

Annual Radiological Environmental Operating
Report for the Columbia Generating Station

ENW-MW-14 220 2014 Tritium 1

2014 average from data collected by Energy

Northwest. Results from Table B-11.1 of 2013

Annual Radiological Environmental Operating
Report for the Columbia Generating Station

ENW-MW-3 1393 2014 Tritium 1

2014 average from data collected by Energy

Northwest. Results from Table B-11.1 of 2013

Annual Radiological Environmental Operating
Report for the Columbia Generating Station

ENW-MW-5 15200 2014 Tritium 1

2014 average from data collected by Energy

Northwest. Results from Table B-11.1 of 2013

Annual Radiological Environmental Operating
Report for the Columbia Generating Station

ENW-MW-6 5350 2014 Tritium 1
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Table 6-95. Other Data Points Added to the 300-FF-5 Burial Ground Tritium Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR col DATA REASON
(pCil/L) TYPE
ENW-MW-7 863.6667 2012 Trificim 1 2012 average from data collected by Energy

Northwest.

2014 average from data collected by Energy

ENW-MW-8 2901 2014 Tritium 1 Northwest. Resu!ts from _Table B-11.1 of 2Q13

Annual Radiological Environmental Operating
Report for the Columbia Generating Station

2014 average from data collected by Energy

ENW-MW-9 180 2014 Tritium 1 Northwest. Resu!ts from Table B-11.1 of 2913

Annual Radiological Environmental Operating
Report for the Columbia Generating Station

COl = contaminate of interest

6.2.11 1100-EM-1/ Main 300-FF-5 Area
The list of COls and data selection parameters is provided in Table 6-96.

Table 6-96. COIs and Data Selection Parameters for 1100-EM-1 / Main 300-FF-5 Area

HIGH LOW cOoMB MAX
ou Col DORS RIVER RIVER CHRO AQ CT CTAQ CTC
STAGE STAGE M
MAX MAX
300- . MEAN | yALOR | VALO
Nitrate y VALOR
FF-5 ND SRL ND R ND
SRL SRL
MAX MAX
300- : MEAN VALOR | VALO
Trichloroethene y VALOR
FF-5 ND SRL ND R ND
SRL SRL
MEAN MAX MAX
300- i VALOR | VALOR | VALO
FF-5 i y ND ND | RND
MDA MDA MDA
MEAN MAX
300- - Uirnili 5/1/2015 11/1/2015 MEAN VALOR | VALO
FF-5 Uranium = - - y VALOR ND R ND
7/31/2015 | 12/31/2015 ND SRL SRL SRL
Note: for additional acronym explanation see Section 6.1.2 Data Selection Parameters
COl = contaminate of interest
ou = Operable Unit
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Kriging interpolation parameters, along with the name of the corresponding QUANTILE input file(s), are
provided in Table 6-97. The QUANTILE input datasets are provided in Appendix B.

Table 6-97. COls and Interpolation Parameters for 1100-EM-1 / Main 300-FF-5 Area

Krigin Mipimu Maximum Angle
Col Tg 9 Range g File Name
ype (m) Range (m) | (degrees)
Nitrate MIK 3000 5000 40 300-FF-5_Nitrate.dat
: 300-FF-
Trichloroethene RNK 1052 1400 90 5_Trichloroethene.dat
Tritium RNK 1200 1400 110 300-FF-5_Tritium.dat
Uranium 300-FF-
LOG 900 1200 160 5 Urani Hl.dat
High river stage e anlit, HLod
Uranium 300-FF-
LOG 600 900 130 5 Urani LO dat
Low river stage bl oh

Note: for additional acronym explanation see Section 6.1.2 Data Selection Parameters
COl = contaminate of interest

Several wells were excluded from all 1100-EM-1 / Main 300-FF-5 Area interpolation input files because
their screened interval were outside the aquifer zone of interest (Table 6-98). All excluded data are listed
in Appendix A, Table A-5.

Table 6-98. Measurement Locations Excluded from all 1100-EM-1 / Main 300-FF-5 Area Interpolation Input
Files

NAME Col REASON

ALL Water supply well. Concentrations of tritium approximately 1/3 to 1/4 of nearby water

BRI table wells 699-2-3 and 699-2-6A

Water supply well. Concentrations of tritium approximately 1/3 to 1/4 of nearby water

40008 ek table wells 699-2-3 and 699-2-6A

Water supply well. Concentrations of tritium approximately 1/3 to 1/4 of nearby water

4985184 | ALL table wells 699-2-3 and 699-2-6A

Top of screen 20 ft below water table. Water table well 699-2-6A is adjacent to this well.
699-2-7 ALL Groundwater concentrations of tritium in this well lower than well 699-2-6A but
concentrations of nitrate and other constituents concentrations similar

699-2-E14 ALL Well open in basalt

Well screen interval uncertain and well status uncertain. Well status says well

6Re=1El18 ALL decommissioned in 2007 but sample collected in 2009

699-S11-

E12AP ALL Well screened in basalt

Well completed in lower unconfined aquifer. Only one sample collected (in 2010).

693-56-E2 ALL Constituent results less than nearby unconfined water table well 699-S6-E4A
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Table 6-98. Measurement Locations Excluded from all 1100-EM-1 / Main 300-FF-5 Area Interpolation Input

Files
NAME Col REASON
1199-39-16D ALL Well construction uncertain. Water level at 27 ft well drilled to 66 ft
3099-47-18B ALL Well construction uncertain. Water level at 34 ft well drilled to 72 ft. Well drilled in 1948.
399-1-10B ALL Well completed in lower unconfined agwfer. Constituent results less than adjacent upper
unconfined well 399-1-10A
Well completed in lower unconfined aquifer. Constituent results less than adjacent upper
sorAns | BRRC unconfined well 399-1-13A
399-1-14B ALL Well completed in lower unconfined aguifer. Constituent results less than adjacent upper
unconfined well 399-1-14A
399-1-16B ALL Well completed in lower unconfined agwfer. Constituent results less than adjacent upper
unconfined well 399-1-16A
399-1-16C ALL Well completed in uppermost confined aquifer (Ringold Lower Mud)
399-1-17B ALL Well completed in lower unconfined aguifer. Constituent results less than adjacent upper
unconfined well 399-1-17A
399-1-17C ALL Well completed in uppermost confined aquifer (Ringold Lower Mud)
399-1-18B ALL Well completed in lower unconfined aguifer. Constituent results less than adjacent upper
unconfined well 399-1-18A
399-1-18C ALL Well completed in uppermost confined aquifer (Ringold Lower Mud). Constituent results
less than adjacent upper unconfined well 399-1-18A
Well completed in lower unconfined aquifer. Constituent results less than adjacent upper
skl Rk unconfined well 399-1-21A
Well completed in lower portion of the unconfined aquifer. Constituent results less than
399-1-57 ALL
nearby unconfined water table wells
399-1-60 ALL Well screened at the water table_but only sample c_ollected during drilling and not
considered representative
399-1-61 ALL Well screened with 2 ft screened results not considered representative
399-1-62 ALL Well screened with 2 ft screened results not considered representative
399-1-63 ALL Well screened with 2 ft screened results not considered representative
399-1-64 ALL Well screened with 2 ft screened results not considered representative
Well completed in lower in the unconfined aquifer. Constituent results less than nearby
399-1-8 ALL )
unconfined water table well 399-1-7
399-1-9 ALL Well completed in uppermost confined aquifer (Ringold Lower Mud)
399-2-33 ALL Only sample collected during drilling and not considered representative
399-3-21 ALL Well completed in lower in the unconfined aquifer. Constituent results less than nearby
unconfined water table well 399-3-20
Well completed in lower in the unconfined aquifer. Constituent results less than nearby
399-3-22 ALL
unconfined water table well 399-3-12
399-3-34 ALL Only sample collected during drilling and not considered representative
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Table 6-98. Measurement Locations Excluded from all 1100-EM-1 / Main 300-FF-5 Area Interpolation Input

Files
NAME Col REASON
399-3-37 ALL Only sample collected during drilling and not considered representative
399-3-38 ALL Well screened with 2 ft screened results not considered representative
399-5-2 ALL Well screened in basalt

Well completed in uppermost confined aquifer (Ringold Lower Mud). Constituent results

S28-5-08 Al less than nearby unconfined water table well 399-1-7

399-8-5C ALL Well screened in basalt

Well completed in lower unconfined aquifer. Constituent results not considered

GES-SesEaR | ALl representative to define plume extents

699-S22-E9C ALL Well screened in basalt

Well completed in lower unconfined aquifer. Constituent results less than nearby

O99-527-E98 | ALL unconfined water table well 699-S27-E9A

699-S27-E9C ALL Well screened in basalt
699-S29- ALL Well completed in lower unconfined aquifer. Constituent results less than nearby
E16B unconfined water table well 699-S29-E16A
69;,;3(2:9' ALL Well screened in confined aquifer

Screened in basalt per PNNL-13021. Well 699-S31-1 at same location screened within

699-S31-1P ALL - .
unconfined aquifer

699-S31- ALL Well screened in middle unconfined aquifer. Sample results less than nearby upper
E10E unconfined aquifer wells 699-S31-E10A and 699-S31-E10C

Well screened in middle unconfined aquifer. Sample results less than nearby upper

699-552-F8 ALL unconfined aquifer well 699-S31-E8A

Well screened deeper in the unconfined aquifer and decommissioned in 2007. More

695{238' ALL recent sampling results for some constituents available from nearby water table well
699-S38-E12A.
699-S41- ALL Well screened deeper in the unconfined aquifer. Constituent results less than nearby
E13C water table well 699-S41-E13C
(efe]] = contaminate of interest

6.2.11.1 Nitrate

Nitrate was mapped using a single kriging grid covering the entire GIA. The general data selection
process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection parameters are listed in
Table 6-96, and the final interpolation input datasets are provided in Appendix B. Data selection
parameters were:

e CT:“MEAN VALOR ND SRL”. For routine samples at all locations except aquifer tubes, the value
used for mapping was the mean concentration measured during the most recent year data were
collected. Mean was calculated from the reported concentration, as listed in the
“STD_VALUE_RPTD” field of the HEIS database. Before proceeding with averaging, if the sample
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is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
the “STD REPORTING LIMIT” field, if it is not blank; otherwise, the value in the
“STD_VALUE_RPTD” field is used.

CTAQ: “MAX VALOR ND_SRL” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
Maximum concentration was determined from the reported concentration, as listed in the
“STD_VALUE_RPTD field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is replaced with the value in
the “STD REPORTING LIMIT” field, if it is not blank; otherwise, the value in the
“STD_VALUE_RPTD” field is used. For aquifer tube groups, only the aquifer tube with the highest
concentration was used for mapping. The other aquifer tubes in the group were excluded.

CTC: “MAX_VALOR ND SRL”. If routine measurements were unavailable, then the value used for
mapping was the maximum concentration measured in characterization samples measured during the
most recent year data were collected. Maximum concentration was determined from the reported
concentration, as listed in the “STD_VALUE RPTD” field of the HEIS database. Before proceeding
with averaging, if the sample is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is
replaced with the value in the “STD_REPORTING LIMIT” field, if it is not blank; otherwise, the
value in the “STD_VALUE_RPTD” field is used.

6.2.11.2 Trichloroethene

Trichloroethene was mapped using a single kriging grid covering the entire GIA. The general data
selection process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection parameters are
listed in Table 6-96, and the final interpolation input dataset is provided in Appendix B. Data selection
parameters were:

CT: “MEAN_VALOR _ND_SRL”. For routine samples at all locations except aquifer tubes, the value
used for mapping was the mean concentration measured during the most recent measurement year.
Mean was calculated from the reported concentration, as listed in the “STD_VALUE_RPTD” field of
the HEIS database. Before proceeding with averaging, if the sample is flagged “non-detect”, the value
in the “STD_VALUE RPTD” field is replaced with the value in the “STD_REPORTING_LIMIT”
field, if it is not blank; otherwise, the value in the “STD_VALUE RPTD” field is used.

CTAQ: “MAX VALOR ND SRL” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent measurement year.
Maximum concentration was determined from the reported concentration, as listed in the
“STD_VALUE_RPTD field of the HEIS database. Before proceeding with averaging, if the sample
is flagged “non-detect”, the value in the “STD_VALUE_RPTD” field is replaced with the value in
the “STD REPORTING LIMIT” field, if it is not blank; otherwise, the value in the
“STD_VALUE_RPTD” field is used. For aquifer tube groups, only the aquifer tube with the highest
concentration was used for mapping. The other aquifer tubes in the group were excluded.

CTC: “MAX_VALOR ND SRL”. If routine measurements were unavailable, then the value used for
mapping was the maximum concentration measured in characterization samples measured during the
most recent measurement year. Maximum concentration was determined from the reported
concentration, as listed in the “STD_VALUE RPTD” field of the HEIS database. Before proceeding
with averaging, if the sample is flagged “non-detect”, the value in the “STD_VALUE RPTD” field is
replaced with the value in the “STD_REPORTING LIMIT” field, if it is not blank; otherwise, the
value in the “STD_VALUE_RPTD” field is used.
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6.2.11.3 Tritium

Tritium was mapped using a single kriging grid covering the entire GIA. The general data selection
process detailed in Section 3.2.1 and Figure 3-1 was followed. Data selection parameters are listed in
Table 6-96, and the final interpolation input dataset is provided in Appendix B. Data selection parameters
were:

e CT:“MEAN _VALOR ND MDA”. For routine samples at all locations except aquifer tubes, the
value used for mapping was the mean concentration measured during the most recent year data were
collected. If the measured concentration was below the reporting limit (“non-detect”), then the
reported value was replaced with the MDA before the mean was calculated.

e CTAQ: “MAX VALOR ND MDA” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the maximum concentration measured during the most recent year data were collected.
If the measured concentration was below the reporting limit (“non-detect”), then the reported value
was replaced with the MDA before the maximum was determined. For aquifer tube groups, only the
aquifer tube with the highest concentration was used for mapping. The other aquifer tubes in the
group were excluded.

e CTC: “MAX VALOR ND_ MDA”. If routine measurements were unavailable, then the value used
for mapping was the maximum concentration measured in characterization samples during the most
recent year data were collected. If the measured concentration was below the reporting limit (“non-
detect”), then the reported value was replaced with the MDA before the maximum was determined.

One Type 1 data point was included representing historical measurements at location where more recent
was unavailable (Table 6-99).

Table 6-99. Other Data Points Added to the 1100-EM-1 / Main 300-FF-5 Tritium Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Col DATA REASON
(pCi/L) TYPE
699-2-3 29000 2012 THfii 1 Result from 2012, last year well was
sampled.

(ef0]] contaminate of interest

6.2.11.4 Uranium

Uranium was mapped using a single kriging grid covering the entire GIA.

The 1100-EM-1 / Main 300-FF-5 Area uranium concentration data were pre-processed according to the
special data selection procedure outlined in Section 3.2.2 and Figure 3-1. First, all measurements prior to
CY 2015 were excluded. These samples are listed in Table A-3. Two uranium plume maps were
generated, one representing conditions during the high river stage period (5/1/2015 to 7/31/2015) and
another representing conditions during the low river stage period (11/1/2015-12/31/2015). For both the
high and low river stage datasets, data selection parameters were:

e CT:“MEAN VALOR ND SRL”. For routine samples at all locations except aquifer tubes, the value
used for mapping was the mean concentration measured during the river stage period. Mean was
calculated from the reported concentration, as listed in the “STD_VALUE _RPTD” field of the HEIS
database. Before proceeding with averaging, if the sample is flagged “non-detect”, the value in the
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“STD_VALUE_ RPTD field is replaced with the value in the “STD _REPORTING_LIMIT” field, if
it is not blank; otherwise, the value in the “STD_VALUE RPTD” field is used.

e CTAQ: “MEAN_VALOR ND_ SRL” and MAXAQ: “yes”. For aquifer tubes, the value used for
mapping was the mean concentration measured during the river stage period. Mean concentration was
determined from the reported concentration, as listed in the “STD_VALUE_RPTD” field of the
HEIS database. Before proceeding with averaging, if the sample is flagged “non-detect”, the value in
the “STD_VALUE_RPTD field is replaced with the value in the “STD_REPORTING_LIMIT”
field, if it is not blank; otherwise, the value in the “STD VALUE RPTD” field is used. For aquifer
tube groups, only the aquifer tube with the highest concentration was used for mapping. The other
aquifer tubes in the group were excluded. If an aquifer tube was not measured during either the high
river stage period, or the low river stage period, it was excluded.

e CTC: “MAX VALOR ND_SRL”. If routine measurements were unavailable, then the value used for
mapping was the maximum concentration measured in characterization samples measured during the
river stage period. Maximum concentration was determined from the reported concentration, as listed
in the “STD_VALUE_RPTD?” field of the HEIS database. Before proceeding with averaging, if the
sample is flagged “non-detect”, the value in the “STD VALUE RPTD” field is replaced with the
value in the “STD_REPORTING_LIMIT” field, if it is not blank; otherwise, the value in the
“STD_VALUE RPTD” field is used.

For the high river stage period (5/1/2015 to 7/31/2015):

For aquifer tubes and wells, mean concentration measured during the high river stage period was used for
the interpolation input files. If a well and/or an aquifer tube was not measured during the high river stage
periods, it was excluded. The data selection process then continued according to the general data selection
rules outlined in Section 3.2.1 and Figure 3-1.

For the low river stage period (11/1/2015-12/31/2015):

For aquifer tubes and wells, mean concentration measured during the low river stage period was used for
the interpolation input files. If a well and/or an aquifer tube was not measured during the low river stage
period, it was excluded. The data selection process then continued according to the general data selection
rules outlined in Section 3.2.1 and Figure 3-1.

One Type 3 data point was included based on input from the GIA Project Scientist (Table 6-100).

Table 6-100. Other Data Points Added to the 1100-EM-1 / Main 300-FF-5 Uranium Interpolation Input Files

MAPPING OTHER
NAME VALUE YEAR Col DATA REASON
(ng/L) TYPE
Location and concentration based on
OTHER groundwater flow direction toward river
CP_2016_8 15 DATA Uranium 3 and inferred upgradient extent of plume
near the 618-7 Burial Ground at high
river stage.

COl

contaminate of interest

Several wells with PRZ and aquifer data in uranium sequestration treatment zone were excluded from all
uranium input files based on input from the GIA Project Scientist. In addition, one control point is used
only for high river stage (Table 6-101).
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Table 6-101. Measurements Excluded from the 1100-EM-1 / Main 300-FF-5 Uranium Interpolation Input Files

NAME Col REASON

Location and concentration based on groundwater flow

CP_2016_8 Uranium direction toward river and inferred upgradient extent of
plume near the 618-7 Burial Ground at high river stage.

399-1-24 Uranium Remove PRZ and aquifer data in treatment zone
399-1-25 Uranium Remove PRZ and aquifer data in treatment zone
399-1-36 Uranium Remove PRZ and aquifer data in treatment zone
399-1-37 Uranium Remove PRZ and aquifer data in treatment zone
399-1-65 Uranium Remove PRZ and aquifer data in treatment zone
399-1-66 Uranium Remove PRZ and aquifer data in treatment zone
399-1-67 Uranium Remove PRZ and aquifer data in treatment zone
399-1-69 Uranium Remove PRZ and aquifer data in treatment zone
399-1-70 Uranium Remove PRZ and aquifer data in treatment zone
399-1-71 Uranium Remove PRZ and aquifer data in treatment zone
399-1-72 Uranium Remove PRZ and aquifer data in treatment zone
399-1-73 Uranium Remove PRZ and aquifer data in treatment zone
399-1-74 Uranium Remove PRZ and aquifer data in treatment zone
399-1-75 Uranium Remove PRZ and aquifer data in treatment zone
399-1-76 Uranium Remove PRZ and aquifer data in treatment zone
399-1-77 Uranium Remove PRZ and aquifer data in treatment zone
399-1-78 Uranium Remove PRZ and aquifer data in treatment zone
399-1-79 Uranium Remove PRZ and aquifer data in treatment zone
399-1-80 Uranium Remove PRZ and aquifer data in treatment zone
399-1-81 Uranium Remove PRZ and aquifer data in treatment zone
399-1-82 Uranium Remove PRZ and aquifer data in treatment zone
399-1-83 Uranium Remove PRZ and aquifer data in treatment zone
399-1-84 Uranium Remove PRZ and aquifer data in treatment zone
399-1-85 Uranium Remove PRZ and aquifer data in treatment zone
399-1-86 Uranium Remove PRZ and aquifer data in treatment zone
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Table 6-101. Measurements Excluded from the 1100-EM-1 / Main 300-FF-5 Uranium Interpolation Input Files

NAME col REASON
399-1-87 Uranium Remove PRZ and aquifer data in treatment zone
COl = contaminate of interest
PRz = periodically rewetted zone

6.3 Plume Area Calculations

Plume area calculations were performed using an automated method developed in the open-source
programming language R by identifying the grid cells with concentrations above predefined levels and
calculating the corresponding plume areal extent. A subset of the plume area calculations was verified
using the ArcGIS software (ESRI, 2010), and found to be consistent with the reported level of precision
with the computed areas.
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7 Results/Conclusions

Calculated plume maps for each combination of GIA and COI are provided in Appendix C. Also provided
in Appendix C is a composite COI plume mosaic illustrating the calculated extent of contamination across
the entire Hanford Site, based on the COI plume depictions developed for CY 2015.

Tables 7-1 to 7-12 list the plume areas in each GIA corresponding to concentration levels defined for each
COL. All areas are reported in units of meters-squared. Calculated plume areas per COI and GIA are
tabulated in Tables 7-1 to 7-12 below. Concentration levels for plume-area calculations were selected by
the project scientists to illustrate areal extents for the historically known concentration levels at Hanford.
These concentration levels are generally different from the intervals selected for the plume depictions

presented in Appendix C, which reflect regulatory and other mapping requirements.

Table 7-1. Calculated Plume Area per GIA for Carbon-14

Concentration 2
GIA (pCilL) Plume Area (m?)
1,000 52,450
2,000 39,900
100-KR-4
5,000 23,575
10,000 12,575

GIA =

Groundwater Interest Area

Table 7-2. Calculated Plume Area per GIA for Chromium

GIA Cont(::;lt[a)ltion Plume Area (m?)
10 1,530,075
20 646,700
48 87,300
100-BC-5 100 ]
480 -
4,800 -
10 1,425,200
20 592,500
100-KR-4: High River Stage 48 70,600
100 16,950
480 -
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Table 7-2. Calculated Plume Area per GIA for Chromium

Concentration

Plume Area (m?)

GIA
(nglL)
4,800 -
10 1,079,125
20 441,300
48 74,275
100-KR-4: Low River Stage
100 19,650
480 -
4,800 -
10 768,425
20 212,150
48 675
100-NR-2: High River Stage
100 =
480 -
4,800 -
10 749,450
20 207,600
48 800
100-NR-2: Low River Stage
100 -
480 -
4,800 -
10 4,660,425
20 2,843,300
48 584,050
100-HR-3: High River Stage
100 97,050
480 11,775
4,800 -
10 4,804,000
20 2,941,900
100-HR-3: Low River Stage
48 661,525
100 70,100
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Table 7-2. Calculated Plume Area per GIA for Chromium

Concentration

Plume Area (m?)

GIA
(nglL)
480 -
4,800 -
10 787,275
20 66,600
48 8,525
100-FR-3: Low River Stage
100 -
480 -
4,800 -
10
20
48 -
200-BP-5
100 -
480 -
4,800 -
10
20
48 637,200
200-ZP-1
100 166,450
480 -
4,800 -
10
20
48 4,245,650
200-UP-1
100 444,900
480 -
4,800 -
10
20
200-PO-1
48 1,452,100
100 9,575
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Table 7-2. Calculated Plume Area per GIA for Chromium

GIA °°"(°:;‘;‘S“°“ Plume Area (m?)
480 -
4,800 -
GIA = Groundwater Interest Area
Table 7-3. Calculated Plume Area per GIA for Cyanide
GIA C°"z:;‘/t[‘)‘“°" Plume Area (m?)
200 675,250
200-BP-5 500 98,600
1000 39,125
GIA = Groundwater Interest Area
Table 7-4. Calculated Plume Area per GIA for lodine-129
Total Con(t;) egi’;ll'-a)tion Plume Area (m?)
1 85,600
200-ZP-1 5 -
10 -
1 3,506,600
200-UP-1 5 1,032,525
10 517,950
1 5,507,625
200-BP-5 5 60,675
10 -
1 54,825,100
200-PO-1 5 534,325
10 75
GIA = Groundwater Interest Area
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Table 7-5. Calculated Plume Area per GIA for Nitrate

GIA c°“(°;;}’|_a)‘“°“ Plume Area (m?)

45 ]
100-BC-5 200 ;

450 ,

45 4,350
100-KR-4 200 s

450 :

45 547,175
100-NR-2 200 8,650

450 ,

45 :
100-HR-3 200 s

450 :

45 9,704,100
100-FR-3 200 ]

450 ,

45 2,629,550
300-FF-5 200 .

450 ]

45 7,170,750
200-ZP-1 200 1,392,850

450 4,925

45 5,743,400
200-UP-1 200 1,131,850

450 19,675

45 8,228,375
200-BP-5 200 749,075

450 265,600

45 2,679,475
200-PO-1 200 :

450 :
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Table 7-5. Calculated Plume Area per GIA for Nitrate

Concentration 2
GIA (mglL) Plume Area (m?)

45 1,856,400

1100-EM 200 -

450 -

GIA = Groundwater Interest Area

Table 7-6. Calculated Plume Area per GIA for Strontium-90

GIA °°"(°peé‘i';[a)“°“ Plume Area (m?)
8 553,825
100-BC-5 20 165,675
80 -
8 25,000
100-KR-4 20 18,175
80 3,700
8 639,175
100-NR-2 20 593,825
80 422,200
8 15,475
100-HR-3 20 2,275
80 =
8 132,750
100-FR-3 20 43,500
80 6,175
8 606,450
200-BP-5 20 439,550
80 166,550
8 2,350
200-PO-1 20 =
80 =
GIA = Groundwater Interest Area
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Table 7-7. Calculated Plume Area per GIA for TCE

Concentration

GIA (g/L) Plume Area (m?)
5 11,525
100-KR-4 8 -
10 -
4 1,431,300
5 1,074,900
100-FR-3
8 646,675
10 410,925
5 1,225
300-FF-5 8 1,175
10 1,150
1 2,882,625
4 1,093,950
200-ZP-1 5 729,375
8 22,050
10 -
1 2,561,400
4 792,200
200-UP-1 5 454,400
8 43,275
10 1,050

Groundwater Interest Area
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Table 7-8. Calculated Plume Area per GIA for Technetium-99

Concentration 5
GIA (pCilL) Plume Area (m?)
900 61,075
3,000 18,175
200-ZP-1
9,000 4,425
20,000 -
900 293,450
3,000 77,200
200-UP-1
9,000 3,750
20,000 125
900 2,082,200
3,000 782,675
200-BP-5
9,000 363,925
20,000 47,075
900 61,825
3,000 18,350
200-PO-1
9,000 8,275
20,000 -
GIA = Groundwater Interest Area

Table 7-9. Calculated Plume Area per GIA for TPH-d (Annual Average)

GIA Concentration Plume Area (m?)
(ng/L)
500 15,750
1,000 7,850
100-NR-2 2,000 2,300
5,000 =
10,000 -
GIA = Groundwater Interest Area
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Table 7-10. Calculated Plume Area per GIA for Tritium

Concentration 4
GIA (pCilL) Plume Area (m®)

20,000 -
100-BC-5

45,000 =

20,000 107,050
100-KR-4

45,000 44,275

20,000 4,450
100-NR-2

45,000 4,200

20,000 117,800
300-FF-5

45,000 33,275

20,000 196,425
200-ZP-1

45,000 18,525

20,000 5,450,925
200-UP-1

45,000 3,973,400

20,000 97,125
200-BP-5

45,000 -

20,000 69,481,075
200-PO-1

45,000 21,264,000

GIA

= Groundwater Interest Area
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Table 7-11. Calculated Plume Area per GIA for Uranium

Concentration
GIA Plume Area (m?
(nglL) (m?)
300-FF-5: High River - H8a,508
Stage 300 }
30 292,975
300-FF-5: Low River Stage
300 -
30 546,900
200-BP-5
300 31,700
30 315,675
200-UP-1
300 65,850
30 37,275
200-PO-1
300 -
GIA = Groundwater Interest Area
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Table 7-12. Calculated Plume Area per GIA for Carbon Tetrachloride

GIA Cont(::;lt[:;ltion Plume Area (m?)
4 10,993,600
5 10,651,600
50 6,806,400
200-ZP-1 100 5,492,800
500 3,358,000
1,000 1,730,400
2,000 -
4 7,491,600
5 7,332,400
50 4,684,400
200-UP-1 100 3,372,800
500 342,400
1,000 -
2,000 -

GIA =

Groundwater Interest Area
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Table A-1, provided electronically, lists COl Concentrations Measured Since January 1, 2013 from the
HEIS Database. Table A-2 lists data from samples collected after December 31, 2016, that were used in
interpolation. Table A-3 lists excluded data points.

Table A-4, provided electronically, lists measurement locations and types. Table A-5 lists data removed
from interpolation data sets. Table A-6 lists control points and other data used in the interpolation and
Table A-7 lists data selection parameters.

Table A-1. COI Concentrations Measured Since January 1, 2013 from the HEIS Database

A hard copy of Table A-1 is not included in this ECF due to size restriction (51,871 records). Table A-1 is
available in electronic format.
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Table A-2. COI Concentrations after December 31, 2015 from the HEIS Database

w % x| Zx Q 3 METHOD 4
= a STD W w| Ouw =z 1% ouw <
< w STD IR I == = Sl e =473 CATEGORY LOAD
ouw 9 STDCON ANAL mi | Wk | EZ | sTD aE! 50 o O/ OWNER 2 sspaQUAL
< = =5 | <5 1% [ p
WELL NAME o = gl e || VALUE e <3 | 23| 33| moa | 5S] 25 |meDa| BE T, STME METHOD NAME DATE <) e
= = RPTD RPTD S x> 45 o (m] E oo TIME %
> = <] og| <05 o g NUM @
1/4/2016 1/20/2016
699-20-E120 10:00 Y Chromium 2 ug/L U 2 1 GW R | PNLGW | B30146 | 6020 METALS_ICPMS INORGANIC 12:00
1/4/2016 1/20/2016
699-20-E120 10:00 Y Uranium 0.303 ug/L 0.067 | 1 GW R | PNLGW | B30146 | 6020 METALS_ICPMS INORGANIC 12:00
1/4/2016 1/22/2016
699-20-E120 10:00 N Tritium 159 pCilL U 300 | 400 1 GW R | PNLGW | B30143 906.0_H3_LSC RAD 6:00
1/4/2016 1/22/2016
699-20-E120 10:00 N lodine-129 -0.322 pCilL U 0.621 1 1 GW R | PNLGW | B30143 | 1129LL_SEP_LEPS_GS RAD 6:00
1/4/2016 1/22/2016
699-20-E120 10:00 N Strontium-90 0 pCilL U 0.877 2 1 GW R | PNLGW | B30143 | SRISO_SEP PRECIP_GPC RAD 6:00
1/4/2016 1/20/2016
699-20-E120 10:00 N Chromium 2.26 ug/L B 2 1 GW R | PNLGW | B300W2 | 6020 METALS_ICPMS INORGANIC 12:00
1/4/2016 1/20/2016
699-20-E120 10:00 N Uranium 0.308 ug/L 0.067 | 1 GW R | PNLGW | B300W2 | 6020 METALS_ICPMS INORGANIC 12:00
1/4/2016 1/18/2016
699-20-E120 10:00 N | Trichloroethene 0.25 ug/L U 0.25 1 GW R | PNLGW | B30144 8260 _VOA_GCMS ORGANIC 10:56
1/4/2016 1/12/2016
699-20-E120 10:00 N Nitrate 3980 ug/L D 124 2 GW R | PNLGW | B30145 300.0_ANIONS_IC INORGANIC 9:42
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Table A-3. COI Concentrations Excluded from the HEIS Database Query per Input from the Project Scientist

w
s o 14 x
e o stD | sTD | | zu O sTD | eI 'glEL g‘
= a STD CON VALU | ANAL | 3 | Wl Ed stD | REPO | < s | o SAMP METHOD

WELL NAME < U | LONG NAME = uniTs | 3 >3 83 MDA |RTING | & 2 ﬂ& OWNER ID o METHOD NAME CATEGORY LOAD DATE TIME %_
o L RPTD | RPTD | o | 3 Z LMIT | S as &
= — < = = o ?
< e 4 (=]
n

399-1-18A | 12/3/2014 | N Uranium 5.61 ug/L 0.0832 | 0.144 1 |ew | R PNLGW B2YLV3 UTOT_KPA RAD 12/31/2014 12:01
8:50

399-1-17B | 12/3/2014 | N Uranium 0 ug/L U 0.0754 | 00754 | 1 | GW | R PNLGW B2YLT9 UTOT_KPA RAD 12/31/2014 12:01 R
14:02

399-1-16A | 12/3/2014 | N Uranium 64.5 ug/L 0.0835 | 0.144 1 |ew | R PNLGW B2YLR7 UTOT_KPA RAD 12/31/2014 12:01 R
10:03

399-1-10B | 12/3/2014 | N Uranium 0.0068 | ug/L U 0.0746 | 00746 | 1 | GW | R PNLGW B2YLP3 UTOT_KPA RAD 12/31/2014 12:01 R
12:53 8

699-S6-E4L | 2/26/2013 | N Uranium 139 ug/L D 0.1 2 |ew | R PNLGW B2NN44 | 200.8 METALS_ICPMS INORGANIC 4/1/2013 7:59 R
11:10

699-S6-E4K | 2/26/2013 | N Uranium 12 ug/L D 0.1 2 |ew | R PNLGW B2NN38 | 200.8 METALS_ICPMS INORGANIC 4/1/2013 7:59 R
11:56

699-S28-E12 | 4/4/2013 N Uranium 11.2 ug/L D 0.1 2 |ew | R PNLGW B2NW38 | 200.8 METALS_ICPMS INORGANIC 5/3/2013 12:01 R
12:18

399-1-16A | 3/6/2013 N Uranium 93.6 ug/L D 0.1 2 |ew | R PNLGW B2NMJ8 | 200.8 METALS_ICPMS INORGANIC 4/11/2013 10:30 R
12:08

399-1-17A | 3/6/2013 N Uranium 84.1 ug/L D 0.1 2 6w | R PNLGW B2NMK2 | 200.8 METALS_ICPMS INORGANIC 4/11/2013 10:30 R
13:47

399-1-10A | 3/6/2013 N Uranium 33 ug/L D 0.1 2 |ew | R PNLGW B2NMJ5 | 200.8 METALS_ICPMS INORGANIC 4/11/2013 10:30 R
10:16

AT-3-5-S 3/6/2013 N Uranium 67.5 ug/L 0.05 1 |ew | R PNLGW B2NKB4 | 200.8 METALS_ICPMS INORGANIC 4/11/2013 10:30 R
11:14

C6347 3/6/2013 N Uranium 117 ug/L D 0.1 2 |ew | R PNLGW B2NKH4 | 200.8_METALS_ICPMS INORGANIC 4/11/2013 10:30 R
9:51

C6350 3/6/2013 N Uranium 120 ug/L D 0.1 2 |ew | R PNLGW B2NKJO | 200.8 METALS_ICPMS INORGANIC 4/11/2013 10:30 R
12:00

C6351 3/6/2013 N Uranium 108 ug/L D 0.1 2 6w | R PNLGW B2NKJ2 | 200.8 METALS_ICPMS INORGANIC 4/11/2013 10:30 R
12:29

C6348 3/6/2013 N Uranium 129 ug/L D 0.1 2 |ew | R PNLGW B2NKH6 | 200.8_ METALS_ICPMS INORGANIC 4/11/2013 10:30 R
10:36

AT-87-D 3/7/2013 N Uranium 10.3 ug/L D 0.1 2 |ew | R PNLGW B2NKC4 | 200.8_METALS_ICPMS INORGANIC 4/11/2013 10:30 R
11:19

AT-3-6-D 3/7/2013 N Uranium 0.585 | uglL D 0.1 2 |ew | R PNLGW B2NKB8 | 200.8 METALS_ICPMS INORGANIC 4/11/2013 10:30 R
9:40

AT-3-8-S 3/7/2013 N Uranium 14.2 ug/L D 0.1 2 |ew | R PNLGW B2NKDO | 200.8_METALS_ICPMS INORGANIC 4/11/2013 10:30 R
11:49
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w
s ) 14 o
e o o stD | sTD | | zu O ) ST (N RE R ‘E* 5 g‘
= a STD CON VALU | ANAL | 3 | WX kK TD |REPO | < | 5 | © SAMP METHOD
WELL NAME < I e = onts | S| 23 83 woa |rrme | & | B | B 5 OWNER ID e METHOD NAME CRECORY LOAD DATE TIME %.
o m RPTD | RPTD | o | 3 2 umIT | S 33 &
= - < > :I O L)
3 |2 3 :
AT-3-6-S 3/7/2013 | N Uranium 713 | ugl | D 0.1 2 |ew | R PNLGW B2NKCO | 200.8 METALS_ICPMS INORGANIC 4/11/2013 10:30
10:04
AT-3-7-M 3/7/2013 | N Uranium 32 ugl | D 0.1 2 |ew | R PNLGW B2NKC6 | 200.8 METALS_ICPMS INORGANIC 4/11/2013 10:30 R
10:56
699-S6-E4A | 4/4/2013 | N Uranium 784 | ugl | D 0.1 2 |ew | R PNLGW B2NW45 | 200.8_ METALS_ICPMS INORGANIC 5/3/2013 12:01 R
10:08
AT-3-4-M 3/5/2013 | N Uranium 111 ugl | D 0.1 2 |ew | R PNLGW B2NK98 | 200.8 METALS_ICPMS INORGANIC 4/8/2013 9:45 R
12:40
C6342 3/5/2013 | N Uranium 895 | ugl | D 0.1 2 |ew | R PNLGW B2NKF1 | 200.8 METALS_ICPMS INORGANIC 4/8/2013 9:45 R
10:41
C6342 3/5/2013 | N Uranium 89.1 ugl | D 0.1 2 |ew | R PNLGW B2NKF2 | 200.8 METALS_ICPMS INORGANIC 4/8/2013 9:45 R
10:41
C6344 3/5/2013 | N Uranium 130 ug/L 0.05 1 |ew | R PNLGW B2NKHO | 200.8 METALS_ICPMS INORGANIC 4/8/2013 9:45 R
11:29
AT-3-4-S 3/5/2013 | N Uranium 143 ugl | D 0.1 2 |ew | R PNLGW B2NKBO | 200.8 METALS_ICPMS INORGANIC 4/8/2013 9:45 R
12:21
C6343 3/5/2013 | N Uranium 818 | ugl | D 0.1 2 |ew | R PNLGW B2NKF8 | 200.8 METALS_ICPMS INORGANIC 4/8/2013 9:45 R
11:06
C6341 3/5/2013 | N Uranium 688 | ugl | D 0.1 2 |ew | R PNLGW B2NKD9 | 200.8 METALS_ICPMS INORGANIC 4/8/2013 9:45 R
10:16
AT-3-4-D 3/5/2013 | N Uranium 127 ugl | D 0.1 2 |ew | R PNLGW B2NK96 | 200.8 METALS_ICPMS INORGANIC 4/8/2013 9:45 R
12:55
399-1-18A | 3/6/2013 | N Uranium 6.3 ugl | D 0.1 2 |ew | R PNLGW B2NLC7 | 200.8 METALS_ICPMS INORGANIC 4/11/2013 10:30 R
8:26
399-1-18B | 3/6/2013 | N Uranium 0.1 ugll. | UD 0.1 2 |ew | R PNLGW B2NLCO | 200.8 METALS_ICPMS INORGANIC 4/11/2013 10:30 R
9:39
399-1-10B | 3/6/2013 | N Uranium 0.1 ugll | UD 0.1 2 |ew | R PNLGW B2NLB9 | 200.8 METALS_ICPMS INORGANIC 4/11/2013 10:30 R
11:31
399-1-16B | 3/6/2013 | N Uranium 107 | ugL | D 0.1 2 |ew | R PNLGW B2NLC2 | 200.8 METALS_ICPMS INORGANIC 4/11/2013 10:30 R
13:16
399-1-17B | 3/6/2013 | N Uranium 0.1 ugll | UD 0.1 2 |ew | R PNLGW B2NLC5 | 200.8 METALS_ICPMS INORGANIC 4/11/2013 10:30 R
14:54
C6351 1/2/2013 | N Uranium 365 | ugll | D 0.1 2 |ew | R PNLGW B2MWF5 | 200.8 METALS_ICPMS INORGANIC 1/31/2013 9:53 R
10:53
C6350 1/2/2013 | N Uranium 343 | ugl | D 0.1 2 |ew | R PNLGW B2MWF2 | 200.8 METALS_ICPMS INORGANIC 1/31/2013 9:53 R

11:13
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Table A-3. COI Concentrations Excluded from the HEIS Database Query per Input from the Project Scientist

w
s (O} 14 o
= m sTD | st | E )| zu O st | 5 | o | 26 z
= o STD CON VALU ANAL < w < STD REPO < o o ¢ SAMP METHOD =
WELL NAME g % LONG NAME E UNITS 8 E o MDA RTING t g H E OWNER ID NUM METHOD NAME CATEGORY LOAD DATE TIME Cg?.
o m RPTD | RPTD | o | X3 2 LMt | 5 a3 @
= | S = 2
< — < o (S}
» = =
C6347 1/2/2013 N Uranium 82.7 ug/L D 0.1 2 GW R PNLGW B2MWD6 200.8_METALS_ICPMS INORGANIC 1/31/2013 9:53
9:51
AT-3-6-D 1/2/2013 N Uranium 0.924 ug/L D 0.1 2 GW R PNLGW B2MVV2 200.8_METALS_ICPMS INORGANIC 1/31/2013 9:53 R
11:46
AT-3-6-M 1/2/2013 N Uranium 80.1 ug/L 0.05 1 GW R PNLGW B2MVV4 200.8_METALS_ICPMS INORGANIC 1/31/2013 9:53 R
11:57
699-S6-E4E 1/3/2013 N Uranium 13.7 ug/L D 0.1 2 GW R PNLGW B2N1M8 200.8_METALS_ICPMS INORGANIC 1/31/2013 9:53 R
12:31
399-1-18A 7/1/2013 N Uranium 6.57 ug/L D 0.1 2 GW R PNLGW B2PF96 200.8_METALS_ICPMS INORGANIC 7/31/2013 12:00 R
11:56
AT-3-7-M 1/3/2013 N Uranium 224 ug/L D 0.1 2 GW R PNLGW B2MVW3 200.8_METALS_ICPMS INORGANIC 2/1/2013 12:00 R
9:53
AT-3-8-S 1/3/2013 N Uranium 8.66 ug/L D 0.1 2 GW R PNLGW B2MV X3 200.8_METALS_ICPMS INORGANIC 2/1/2013 12:00 R
10:32
AT-3-7-D 1/3/2013 N Uranium 9.1 ug/L D 0.1 2 GW R PNLGW B2MVWO0 200.8_METALS_ICPMS INORGANIC 2/1/2013 12:00 R
9:34
399-1-17B 2/5/2013 N Uranium 0.1 ug/L ub 0.1 2 GW R PNLGW B2N998 200.8_METALS_ICPMS INORGANIC 3/6/2013 12:01 R
14:59
399-1-17A 2/5/2013 N Uranium 119 ug/L D 0.1 2 GW R PNLGW B2NCB6 200.8_METALS_ICPMS INORGANIC 3/6/2013 12:01 R
13:44
AT-3-5-S 1/2/2013 N Uranium 324 ug/L D 0.1 2 GW R PNLGW B2MVT8 200.8_METALS_ICPMS INORGANIC 1/31/2013 9:53 R
10:32
AT-3-6-S 1/2/2013 N Uranium 30.7 ug/L D 0.1 2 GW R PNLGW B2MVV6 200.8_METALS_ICPMS INORGANIC 1/31/2013 9:53 R
11:31
C6348 1/2/2013 N Uranium 69.6 ug/L D 0.1 2 GW R PNLGW B2MWD8 200.8_METALS_ICPMS INORGANIC 1/31/2013 9:53 R
10:03
699-S6-E4A 1/3/2013 N Uranium 5.87 ug/L D 0.1 2 GW R PNLGW B2N7T2 200.8_METALS_ICPMS INORGANIC 1/31/2013 9:53 R
10:33
AT-3-8-M 1/3/2013 N Uranium 10 ug/L D 0.1 2 GW R PNLGW B2MVX1 200.8_METALS_ICPMS INORGANIC 2/1/2013 12:00 R
10:59
AT-3-7-S 1/3/2013 N Uranium 21.9 ug/L D 0.1 2 GW R PNLGW B2MVW9 200.8_METALS_ICPMS INORGANIC 2/1/2013 12:00 R
10:13
399-1-10B 6/8/2015 N Uranium 0.0061 ug/L U 0.0809 | 0.0809 1 GW R PNLGW B31836 UTOT_KPA RAD 7/23/2015 15:04
12:10
699-S6-E4D 12/5/2014 N Uranium 4.97 ug/L 0.0791 0.144 1 GW R PNLGW B2YMF2 UTOT_KPA RAD 1/13/2015 6:01 R
8:24
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699-S31-E8A | 12/10/201 N Uranium 9.44 ug/L 0.0797 0.144 1 GW R PNLGW B2YMB8 UTOT_KPA RAD 1/13/2015 6:01
411:37
699-S6-E4A 12/5/2014 N Uranium 6.52 ug/L 0.077 0.144 1 GW R PNLGW B2YMD5 UTOT_KPA RAD 1/13/2015 6:01 R
11:40
399-4-9 12/21/201 N Uranium 96 ug/L 0.077 0.144 1 GW R PNLGW B2YM71 UTOT_KPA RAD 1/30/2015 12:00 R
413:58
699-S6-E4K 12/5/2014 N Uranium 14.3 ug/L 0.0838 0.144 1 GW R PNLGW B2YMH1 UTOT_KPA RAD 1/13/2015 6:01 R
9:53
399-1-1 12/8/2014 N Uranium 28.7 ug/L 0.0806 0.144 1 GW R PNLGW B2YLN6 UTOT_KPA RAD 1/13/2015 6:01 R
11:12
399-1-7 12/8/2014 N Uranium 75 ug/L 0.0819 0.144 1 GW R PNLGW B2YLX9 UTOT_KPA RAD 1/13/2015 6:01 R
1315
699-S6-E4L 12/5/2014 N Uranium 36.3 ug/L D 2.33 1 10 GW R PNLGW B2YMH5 UTOT_KPA RAD 1/4/2015 6:01 R
9:06
199-K-163 12/2/2013 N Hexavalent GW 1P CENTPLAT B2T3W5 COLOR_TK_CR6_FLD INORGANIC 12/11/2013 14:46 R
8:45 Chromium
399-3-22 3/6/2015 N Uranium 0.048 ug/L U 0.245 0.245 1 GW R PNLGW B30FK7 UTOT_KPA RAD 4/8/2015 6:00
12:44
399-1-18B 1/23/2015 N Uranium 0.0523 ug/L U G 0.253 0.253 1 GW R PNLGW B2YWLS8 UTOT_KPA RAD 8/11/2015 7:25
13:00
199-H4-93 5/7/2015 N Uranium 39.1 ug/L B 10 1 GW (@ CENTPLAT B30JH9 6010_METALS_ICP INORGANIC 6/6/2015 6:00 R
10:02
199-H4-93 5/7/2015 Y Uranium 36.2 ug/L B 10 1 GW & CENTPLAT B30JJ1 6010_METALS_ICP INORGANIC 6/6/2015 6:00 R
10:02
199-H4-93 5/7/2015 Y Uranium 31.7 ug/L B 10 1 GW (@ CENTPLAT B30JJ5 6010_METALS_ICP INORGANIC 6/6/2015 6:00 R
10:02
399-1-18B 6/8/2015 N Uranium 0.018 ug/L U 0.253 0.253 1 GW R PNLGW B31863 UTOT_KPA RAD 7/8/2015 6:00
10:28
699-35-66A 9/29/2015 N Trichloroethen 2.38 ug/L BJ 0.3 1 GW R PNLGW B32D83 8260 VOA GCMS ORGANIC 11/11/2015 14:17 R
10:00 e
399-1-16B 2/4/2013 N Uranium 10.5 ug/L D 0.1 2 GW R PNLGW B2N995 200.8_METALS_ICPMS INORGANIC 2/25/2013 8:23 R
14:30
399-1-18A 2/4/2013 N Uranium 713 ug/L D 0.1 2 GW R PNLGW B2N9B0O 200.8_METALS_ICPMS INORGANIC 2/25/2013 8:23 R
9:18
399-1-10B 2/4/2013 N Uranium 0.1 ug/L ubD 0.1 2 GW R PNLGW B2N992 200.8_METALS_ICPMS INORGANIC 2/25/2013 8:23 R
12:37
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399-1-18B 2/4/2013 N Uranium 0.1 ug/L ubD 0.1 2 GW R PNLGW B2N9B2 200.8_METALS_ICPMS INORGANIC 2/25/2013 8:23
10:35
399-1-10A 2/4/2013 N Uranium 374 ug/L D 0.1 2 GW R PNLGW B2NC99 200.8_METALS_ICPMS INORGANIC 2/25/2013 8:23 R
11:19
399-1-10A 1/21/2014 N Uranium 26.6 ug/L D 0.1 2 GW R PNLGW B2TJ42 200.8_METALS_ICPMS INORGANIC 2/24/2014 12:00 R
8:18
399-1-10B 1/21/2014 N Uranium 0.1 ug/L ubD 0.1 2 GW R PNLGW B2TJ46 200.8_METALS_ICPMS INORGANIC 2/24/2014 12:00 R
9:33
399-1-16A 2/4/2013 N Uranium 88.6 ug/L D A 0.1 2 GW R PNLGW B2NCB2 200.8_METALS_ICPMS INORGANIC 2/25/2013 8:23 R
13:18
AT-3-1-S 1/22/2014 N Uranium 17 ug/L D 0.1 2 GW R PNLGW B2T638 200.8_METALS_ICPMS INORGANIC 2/25/2014 12:01 R
13:16
399-1-59 2/3/2014 N Uranium 9.54 ug/L D 0.1 2 GW R PNLGW B2TJF3 200.8_METALS_ICPMS INORGANIC 3/18/2014 10:09 R
10:32
399-1-58 2/3/2014 N Uranium 4.6 ug/L D 0.1 2 GW R PNLGW B2TJD9 200.8_METALS_ICPMS INORGANIC 3/18/2014 10:09 R
11:11
399-1-17B 2/3/2014 N Uranium 0.1 ug/L ubD 0.1 2 GW R PNLGW B2Vv390 200.8_METALS_ICPMS INORGANIC 3/18/2014 10:09 R
12:30
399-1-18B 2/3/2014 N Uranium 0.1 ug/L ubD 0.1 2 GW R PNLGW B2V396 200.8_METALS_ICPMS INORGANIC 3/18/2014 10:09 R
9:59
399-1-18A 2/3/2014 N Uranium 5.87 ug/L D 0.1 2 GW R PNLGW B2V393 200.8_METALS_ICPMS INORGANIC 3/18/2014 10:09 R
8:48
399-1-17A 2/3/2014 N Uranium 51.9 ug/L D 0.1 2 GW R PNLGW B2Vv387 200.8_METALS_ICPMS INORGANIC 3/10/2014 12:00 R
9:03
399-1-10B 2/3/2014 N Uranium 0.1 ug/L ubD 0.1 2 GW R PNLGW B2V378 200.8_METALS_ICPMS INORGANIC 3/10/2014 12:00 R
13:22
399-1-16A 2/3/2014 N Uranium 79.5 ug/L D 0.1 2 GW R PNLGW B2V381 200.8_METALS_ICPMS INORGANIC 3/10/2014 12:00 R
9:40
399-1-16B 2/3/2014 N Uranium 8.4 ug/L D 0.1 2 GW R PNLGW B2Vv384 200.8_METALS_ICPMS INORGANIC 3/10/2014 12:00 R
10:50
399-1-10A 2/3/2014 N Uranium 26.6 ug/L D 0.1 2 GW R PNLGW B2V375 200.8_METALS_ICPMS INORGANIC 3/10/2014 12:00 R
11:44
399-1-17A 1/15/2013 N Uranium 84.8 ug/L D 0.1 2 GW R PNLGW B2N757 200.8_METALS_ICPMS INORGANIC 2/14/2013 12:01 R
14:48
399-1-17A 1/15/2013 N Uranium 80.6 ug/L D 0.1 2 GW R PNLGW B2N756 200.8_METALS_ICPMS INORGANIC 2/14/2013 12:01 R
14:48
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699-S31-E8A 1/113/_20313 N Uranium 918 | ugl | D 0.1 2 |ew | R PNLGW B2N7R6 | 200.8 METALS_ICPMS | INORGANIC 2/14/2013 12:01

6U9-SG-EAL | 1152013 | N Uranium 143 | ugl | D | G 0.1 2 |ew | R PNLGW B2NINS | 200.8 METALS_ICPMS | INORGANIC 2/14/2013 12:01 R
699-527-E14 | 11412013 | N Uranium 995 | ugl | D 0.1 2 |ew | R PNLGW B2N1J3 | 200.8 METALS_ICPMS | INORGANIC 2/8/2013 12:00 R
399-1-10B 1/1112/%%13 N Uranium 0.1 ugll | UD 0.1 2 |ew | R PNLGW B2N4F5 | 200.8 METALS ICPMS | INORGANIC 2/8/2013 12:00 R
3091188 | 1112013 | N Uranium 0.1 ugll | UD 0.1 2 |ew | R PNLGW B2N4H6 | 200.8 METALS_ICPMS | INORGANIC 2/8/2013 12:00 R
301188 | U1I2013 | N Uranium 674 | ugl | D 0.1 2 |ew | R PNLGW B2N4H4 | 200.8 METALS_ICPMS | INORGANIC 2/8/2013 12:00 R
3001108 | V12013 | N Uranium 291 | ugl | D 0.1 2 |ew | R PNLGW B2N749 | 200.8 METALS_ICPMS | INORGANIC 2/8/2013 12:00 R
39178 | 1142013 | N Uranium 0.1 ugll | UD 0.1 2 |ew | R PNLGW B2N4H2 | 200.8 METALS_ICPMS | INORGANIC 2/8/2013 12:00 R
300-1-168 | 1142013 | N Uranium 861 | ugl | D 0.1 2 |ew | R PNLGW B2N4F8 | 200.8 METALS_ICPMS | INORGANIC 2/8/2013 12:00 R
31168 | 1142013 | N Uranium 501 | ugl | D 0.1 2 |ew | R PNLGW B2N752 | 200.8 METALS_ICPMS | INORGANIC 2/8/2013 12:00 R
39065 | 2222013 | N Uranium 144 | ugl | D 0.1 2 |ew | R PNLGW B2NN15 | 200.8 METALS_ICPMS | INORGANIC 3/26/2013 9:30 R
30158 | 2222013 | N Uranium 64 | ugl | D 0.1 2 |ew | R PNLGW | B2NMNO | 200.8 METALS_ICPMS | INORGANIC 3/26/2013 9:30 R
39333 | 2222013 | N Uranium 105 | ugl | D 0.1 2 |ew | R PNLGW | B2NMW9 | 200.8 METALS_ICPMS | INORGANIC 3/26/2013 9:30 R
309338 | 2222013 | N Uranium 815 | uglL | D 0.1 2 |ew | R PNLGW | B2NMX3 | 200.8 METALS_ICPMS | INORGANIC 3/26/2013 9:30 R
399-4-14 2/25_/12g13 N Uranium 508 | ugll | D 0.1 2 |ew | R PNLGW | B2NMY6 | 200.8 METALS_ICPMS | INORGANIC 3/26/2013 9:30 R
0162 | 2212013 | N Uranium 400 | ugll | D 0.1 2 |ew | R PNLGW | B2NMP2 | 200.8 METALS_ICPMS | INORGANIC 3/26/2013 6:53 R
30954 | 2212013 | N Uranium 344 | ugl | D 0.1 2 |ew | R PNLGW B2NML4 | 200.8 METALS_ICPMS | INORGANIC 3/26/2013 6:53 R
399155 | 22 /%31 3| N Uranium 282 | ugl | D 0.1 2 |ew | R PNLGW B2NML8 | 200.8 METALS_ICPMS | INORGANIC 3/26/2013 6:53 R
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399-1-61 2/21/2013 N Uranium 22.8 ug/L D 01 2 GW R PNLGW B2NMN8 200.8_METALS_ICPMS INORGANIC 3/26/2013 6:53
13:31
399-3-22 2/21/2013 N Uranium 01 ug/L ub 01 2 GW R PNLGW B2NMW 2 200.8_METALS_ICPMS INORGANIC 3/26/2013 6:53 R
12:21
399-3-22 2/21/2013 N Uranium 0.1 ug/L ub 0.1 2 GW R PNLGW B2NMW 3 200.8_METALS_ICPMS INORGANIC 3/26/2013 6:53 R
12:21
399-8-1 2/25/2013 N Uranium 46.7 ug/L D 01 2 GW R PNLGW B2NN21 200.8_METALS_ICPMS INORGANIC 3/26/2013 6:53 R
11:27
399-2-32 2/21/2013 N Uranium 56.4 ug/L D 01 2 GW R PNLGW B2NMR7 200.8_METALS_ICPMS INORGANIC 3/26/2013 6:53 R
12:51
399-2-1 2/21/2013 N Uranium 146 ug/L D 01 2 GW R PNLGW B2NMR4 200.8_METALS_ICPMS INORGANIC 3/26/2013 6:53 R
12:16
399-6-3 2/25/2013 N Uranium 29.6 ug/L D 01 2 GW R PNLGW B2NN10 200.8_METALS_ICPMS INORGANIC 3/26/2013 6:53 R
10:27
399-4-11 2/25/2013 N Uranium 30.3 ug/L D 0.1 2 GW R PNLGW B2NMY1 200.8_METALS_ICPMS INORGANIC 3/26/2013 6:53 R
12:46
399-8-5A 2/25/2013 N Uranium 86.3 ug/L D 0.1 2 GW R PNLGW B2NN25 200.8_METALS_ICPMS INORGANIC 3/26/2013 6:53 R
9:48
399-3-18 2/21/2013 N Uranium 131 ug/L D 01 2 GW R PNLGW B2NMT9 200.8_METALS_ICPMS INORGANIC 3/26/2013 6:53 R
11:03
AT-3-3-S 3/4/2013 N Uranium 163 ug/L D 01 2 GW R PNLGW B2NK92 200.8_METALS_ICPMS INORGANIC 4/5/2013 12:00 R
12:59
AT-3-2-M 3/4/2013 N Uranium 61.8 ug/L D 01 2 GW R PNLGW B2NK83 200.8_METALS_ICPMS INORGANIC 4/5/2013 12:00 R
11:36
AT-3-1-M 3/4/2013 N Uranium 60.9 ug/L D 0.1 2 GW R PNLGW B2NK77 200.8_METALS_ICPMS INORGANIC 4/5/2013 12:00 R
11:07
AT-3-3-D 3/4/2013 N Uranium 10.1 ug/L D 0.1 2 GW R PNLGW B2NK88 200.8_METALS_ICPMS INORGANIC 4/5/2013 12:00 R
12:18
AT-3-3-M 3/4/2013 N Uranium 166 ug/L D A 0.1 2 GW R PNLGW B2NK90 200.8_METALS_ICPMS INORGANIC 4/5/2013 12:00 R
12:45
399-3-21 2/21/2013 N Uranium 0.206 ug/L BD 01 2 GW R PNLGW B2NMV8 200.8_METALS_ICPMS INORGANIC 3/26/2013 6:53 R
8:59
399-1-21A 2/21/2013 N Uranium 39.5 ug/L D 01 2 GW R PNLGW B2NMK6 200.8_METALS_ICPMS INORGANIC 3/26/2013 6:53 R
10:27
399-1-64 2/21/2013 N Uranium 25.9 ug/L D 0.1 2 GW R PNLGW B2NMRO 200.8_METALS_ICPMS INORGANIC 3/26/2013 6:53 R
9:51
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399-1-59 | 2/21/2013 | N Uranium 246 | ugll | D 0.1 2 |GW | R PNLGW B2NMN4 | 200.8 METALS_ICPMS INORGANIC 3/26/2013 6:53
8:39
399-2-5 2/21/2013 | N Uranium 63.1 ugl | D 0.1 2 |Gw | R PNLGW B2NMT1 | 200.8_METALS_ICPMS INORGANIC 3/26/2013 6:53 R
11:25
399-3-9 2/21/2013 | N Uranium 109 ugl | D 0.1 2 |GW | R PNLGW B2NMX7 | 200.8_METALS_ICPMS INORGANIC 3/26/2013 6:53 R
10:43
399-3-10 | 2/21/2013 | N Uranium 128 ugl | D 0.1 2 |GW | R PNLGW B2NMT5 | 200.8_METALS_ICPMS INORGANIC 3/26/2013 6:53 R
10:20
399-3-20 | 2/21/2013 | N Uranium 87 ugl | D 0.1 2 |GW | R PNLGW B2NMV5 | 200.8_METALS_ICPMS INORGANIC 3/26/2013 6:53 R
9:20
399-4-15 | 2/22/2013 | N Uranium 439 | ugll | D 0.1 2 |GW | R PNLGW B2NNO2 | 200.8 METALS_ICPMS INORGANIC 3/26/2013 9:30 R
9:51
399-4-9 3/12/2013 | N Uranium 98 ugl | D 0.1 2 |Gw | R PNLGW B2NNO6 | 200.8 METALS_ICPMS INORGANIC 4/17/2013 7:41 R
14:27
399-3-2 2/27/2013 | N Uranium 143 | ugl | D 0.1 2 |GW | R PNLGW B2N119 | 200.8_METALS_ICPMS INORGANIC 3/28/2013 11:09 R
10:58
399-4-12 | 2/27/2013 | N Uranium 377 | ugll | D 0.1 2 |GwW | R PNLGW B2N161 | 200.8 METALS_ICPMS INORGANIC 3/28/2013 11:09 R
12:25
399-1-23 | 2/21/2013 | N Uranium 763 | ugll | D 0.1 2 |GW | R PNLGW B2NMLO | 200.8_METALS_ICPMS INORGANIC 3/26/2013 6:53 R
9:25
399-3-19 | 2/21/2013 | N Uranium 152 | ugl | D 0.1 2 |GW | R PNLGW B2NMV2 | 200.8 METALS_ICPMS INORGANIC 3/26/2013 6:53 R
13:49
399-1-56 | 2/21/2013 | N Uranium 939 | ugl | D 0.1 2 |GwW | R PNLGW B2NMM2 | 200.8_METALS_ICPMS INORGANIC 3/26/2013 6:53 R
11:15
399-1-57 | 2/21/2013 | N Uranium 0132 | ugll | B 0.05 1 |ew | R PNLGW B2NMM6 | 200.8_METALS_ICPMS INORGANIC 3/26/2013 6:53 R
12:41
699-S20-E10 | 5/20/2013 | N Uranium 278 | ugll | D 0.1 2 |GwW | R PNLGW B2PCF2 | 200.8 METALS_ICPMS INORGANIC 6/20/2013 7:02 R
14:34
699-S6-E4K | 5/20/2013 | N Uranium 124 | ugl | D 0.1 2 |GW | R PNLGW B2PCH6 | 200.8_METALS_ICPMS INORGANIC 6/20/2013 7:02 R
13:45
699-S6-E4L | 5/20/2013 | N Uranium 145 ugl | D 0.1 2 |GW | R PNLGW B2PCJ1 | 200.8_METALS_ICPMS INORGANIC 6/20/2013 7:02 R
12:46
399-4-12 | 5/30/2013 | N Uranium 346 | ugl | D 0.1 2 |GwW | R PNLGW B2PC73 | 200.8_METALS_ICPMS INORGANIC 7/1/2013 9:21 R
11:08
399-2-2 5/28/2013 | N Uranium 285 | ugll | D 0.1 2 |GW | R PNLGW B2PBY9 | 200.8 METALS_ICPMS INORGANIC 7/1/2013 9:21 R
12:11
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39320 | 5282013 | N Uranium 388 | ugl | D 0.1 2 |ew | R PNLGW B2PC34 | 200.8 METALS_ICPMS | INORGANIC 71112013 9:21

390312 | 5282013 | N Uranium 864 | ugll | D 0.1 2 |ew | R PNLGW B2PC18 | 200.8 METALS_ICPMS | INORGANIC 71112013 9:21 R
39319 | 5282013 | N Uranium 235 | ugl | D 0.1 2 |ew | R PNLGW B2PC26 | 200.8 METALS_ICPMS | INORGANIC 71112013 9:21 R
3021 | 5262013 | N Uranium 282 | ugl | D 0.1 2 |ew | R PNLGW B2PBY5 | 200.8 METALS_ICPMS | INORGANIC 71112013 9:21 R
309160 | 5202013 | N Uranium 337 | ugl | D 0.1 2 |ew | R PNLGW B2PBV3 | 200.8 METALS_ICPMS | INORGANIC 71112013 9:21 R
30925 | 5282013 | N Uranium 369 | ugL | D 0.1 2 |ew | R PNLGW B2PCO7 | 200.8 METALS_ICPMS | INORGANIC 71112013 9:21 R
399-3-2 5/21%/_21%13 N Uranium 896 | ugl | D 0.1 2 |ew | R PNLGW B2PC30 | 200.8 METALS_ICPMS | INORGANIC 71112013 9:21 R
39338 | 5232013 | N Uranium 43 ugl | D 0.1 2 |ew | R PNLGW B2PC53 | 200.8 METALS_ICPMS | INORGANIC 6/24/2013 12:01 R
99333 | 5232013 | N Uranium 283 | ugl | D 0.1 2 |ew | R PNLGW B2PC47 | 200.8 METALS_ICPMS | INORGANIC 6/24/2013 12:01 R
30963 | 5222013 | N Uranium 367 | ugL | D 0.1 2 |ew | R PNLGW B2PCO4 | 200.8 METALS_ICPMS | INORGANIC 6/24/2013 12:01 R
3061 | 5222013 | N Uranium 197 | ugl | D 0.1 2 |ew | R PNLGW B2PCB4 | 200.8 METALS_ICPMS | INORGANIC 6/24/2013 12:01 R
3963 | 5222013 | N Uranium 519 | ugl | D 0.1 2 |ew | R PNLGW B2PCB8 | 200.8 METALS_ICPMS | INORGANIC 6/24/2013 12:01 R
0854 | 5222013 | N Uranium 112 | ugl | D 0.1 2 |ew | R PNLGW B2PCC2 | 200.8 METALS_ICPMS | INORGANIC 6/24/2013 12:01 R
0412 | 602013 | N Uranium 288 | ugl | D 0.1 2 |ew | R PNLGW B2PBJ6 | 200.8 METALS_ICPMS | INORGANIC 71112013 9:21 R
399-1-16A 6/342233 N Uranium 308 | ugL | D 0.1 2 |ew | R PNLGW B2PBK4 | 200.8 METALS_ICPMS | INORGANIC 71112013 9:21 R
30414 | 5222013 | N Uranium 785 | ugL | D | A 0.1 2 |ew | R PNLGW B2PC77 | 200.8 METALS_ICPMS | INORGANIC 6/24/2013 12:01 R
3047 | 5222013 | N Uranium 58 ugl | D 0.1 2 |ew | R PNLGW B2PC85 | 200.8 METALS_ICPMS | INORGANIC 6/24/2013 12:01 R
30457 | 52112013 | N Uranium 0136 | ugl | BD 0.1 2 |ew | R PNLGW B2PBT2 | 200.8 METALS_ICPMS | INORGANIC 6/24/2013 12:01 R
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399-1-58 5/2110/31%13 N Uranium 111 | ugl | D 0.1 2 |ew | R PNLGW B2PBT7 | 200.8 METALS_ICPMS | INORGANIC 6/24/2013 12:01

39155 | 52112013 | N Uranium 462 | ugll | D 0.1 2 |ew | R PNLGW B2PBR2 | 200.8 METALS_ICPMS | INORGANIC 6/24/2013 12:01 R
30156 | 52112013 | N Uranium 337 | ugL | D 0.1 2 |ew | R PNLGW B2PBR8 | 200.8 METALS_ICPMS | INORGANIC 6/24/2013 12:01 R
39310 | 5232013 | N Uranium 347 | ugl | D 0.1 2 |ew | R PNLGW B2PC15 | 200.8 METALS_ICPMS | INORGANIC 6/24/2013 12:01 R
309318 | 52302013 | N Uranium 378 | ugl | D 0.1 2 |ew | R PNLGW B2PC22 | 200.8 METALS_ICPMS | INORGANIC 6/24/2013 12:01 R
30934 | 5232013 | N Uranium 283 | ugl | D 0.1 2 |ew | R PNLGW B2PC11 | 200.8 METALS_ICPMS | INORGANIC 6/24/2013 12:01 R
399-1-18A 6/3428;3 N Uranium 658 | ugl 005 | 1 |GW | R PNLGW B2P981 | 200.8 METALS_ICPMS | INORGANIC 71112013 9:21 R
309-118A | 602013 | N Uranium 662 | ugL | D 0.1 2 |ew | R PNLGW B2P982 | 200.8 METALS_ICPMS | INORGANIC 71112013 9:21 R
699-SO-E4E | 602013 | N Uranium 166 | ugl | D 0.1 2 |ew | R PNLGW B2PCH2 | 200.8 METALS_ICPMS | INORGANIC 71112013 9:21 R
0411 | 5222013 | N Uranium 293 | ugl | D 0.1 2 |ew | R PNLGW B2PC69 | 200.8 METALS_ICPMS | INORGANIC 6/24/2013 12:01 R
3041 | 5222013 | N Uranium 314 | ugl | D 0.1 2 |ew | R PNLGW B2PC61 | 200.8 METALS_ICPMS | INORGANIC 6/24/2013 12:01 R
39415 | 5222013 | N Uranium 621 | ugl | D 0.1 2 |ew | R PNLGW B2PC81 | 200.8 METALS_ICPMS | INORGANIC 6/24/2013 12:01 R
3947 | 5202013 | N Uranium 971 | ugl | D 0.1 2 |ew | R PNLGW B2PBX7 | 200.8 METALS_ICPMS | INORGANIC 6/19/2013 7:45 R
0232 | 8202013 | N Uranium 54 ug/L 005 | 1 |ew | R PNLGW B2ROT5 | 200.8 METALS_ICPMS | INORGANIC 9/18/2013 12:00 R
399-3-21 8/21%/_22031 3| N Uranium 114 | ugl | D 0.1 2 |ew | R PNLGW | B2ROW6 | 200.8 METALS_ICPMS | INORGANIC 9/18/2013 12:00 R
39163 | 52812013 | N Uranium 248 | ugll | D 0.1 2 |ew | R PNLGW | B2PBW9 | 200.8 METALS_ICPMS | INORGANIC 71112013 9:21 R
0232 | 52812013 | N Uranium 271 | ugl | D 0.1 2 |ew | R PNLGW B2PCO3 | 200.8 METALS_ICPMS | INORGANIC 71112013 9:21 R
399-3-22 5/212/%%13 N Uranium 0.1 ugll | UD 0.1 2 |ew | R PNLGW B2PC42 | 200.8 METALS_ICPMS | INORGANIC 71112013 9:21 R
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399-4-10 5/215131/_22%13 N Uranium 577 | ugl | D 0.1 2 |ew | R PNLGW B2PC65 | 200.8 METALS_ICPMS | INORGANIC 71112013 9:21
30548 | 5262013 | N Uranium 848 | ugl | D 0.1 2 |ew | R PNLGW B2PC89 | 200.8 METALS_ICPMS | INORGANIC 71112013 9:21 R
3091214 | 5282013 | N Uranium 256 | ugl 005 | 1 |Gw | R PNLGW B2PBN5 | 200.8 METALS_ICPMS | INORGANIC 71112013 9:21 R
391218 | 5282013 | N Uranium 0.1 ugll | UD 0.1 2 |ew | R PNLGW B2PBN9 | 200.8 METALS_ICPMS | INORGANIC 71112013 9:21 R
3091214 | 8202013 | N Uranium 398 | ugl | D 0.1 2 |ew | R PNLGW B2ROL4 | 200.8 METALS_ICPMS | INORGANIC 9/18/2013 12:00 R
39319 | 8202013 | N Uranium 136 | ugl | D 0.1 2 |ew | R PNLGW | B2ROWO | 200.8 METALS_ICPMS | INORGANIC 9/18/2013 12:00 R
39310 | 8222013 | N Uranium 924 | ugl | D 0.1 2 |ew | R PNLGW B2ROV3 | 200.8 METALS_ICPMS | INORGANIC 9/18/2013 12:00 R
30957 | 8262013 | N Uranium 0112 | ugl | BD 0.1 2 |ew | R PNLGW B2RON2 | 200.8 METALS_ICPMS | INORGANIC 9/30/2013 12:00 R
309414 | 8202013 | N Uranium 551 | ugl | D 0.1 2 |ew | R PNLGW B2R100 | 200.8_METALS_ICPMS | INORGANIC 9/18/2013 12:00 R
3061 | 8202013 | N Uranium 283 | ugl | D 0.1 2 |ew | R PNLGW B2R123 | 200.8_METALS_ICPMS | INORGANIC 9/18/2013 12:00 R
0322 | 82712013 | N Uranium 0.1 ugll | UD 0.1 2 |ew | R PNLGW B2R2Y0 | 200.8 METALS_ICPMS | INORGANIC 9/25/2013 7:47 R
90312 | 82712013 | N Uranium 307 | ugL | D 0.1 2 |ew | R PNLGW B2R2X6 | 200.8 METALS_ICPMS | INORGANIC 9/25/2013 7:47 R
309411 | 82712013 | N Uranium 246 | ugl | D 0.1 2 |ew | R PNLGW B2ROY6 | 200.8 METALS_ICPMS | INORGANIC 9/25/2013 7:47 R
0321 | 6122013 | N Uranium 27 | ugl 005 | 1 |ew | R PNLGW B2PC38 | 200.8 METALS_ICPMS | INORGANIC 7/16/2013 12:00 R
390123 | 5212013 | N Uranium 853 | ugl | D 0.1 2 |ew | R PNLGW B2PBP3 | 200.8 METALS_ICPMS | INORGANIC 6/24/2013 12:01 R
3018 | 5212013 | N Uranium 0899 | ugl | D 0.1 2 |ew | R PNLGW B2PBY1 | 200.8 METALS_ICPMS | INORGANIC 6/24/2013 12:01 R
309161 | 521/2013 | N Uranium 192 | ugl 005 | 1 |GW | R PNLGW | B2PBW1 | 200.8 METALS_ICPMS | INORGANIC 6/24/2013 12:01 R
0162 | 52112013 | N Uranium 201 | ugl | D 0.1 2 |ew | R PNLGW | B2PBW5 | 200.8 METALS_ICPMS | INORGANIC 6/24/2013 12:01 R
45
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399-1-11 5/2111/_23213 N Uranium 256 | ugl | D 0.1 2 |ew | R PNLGW B2PBJ2 | 200.8 METALS_ICPMS | INORGANIC 6/24/2013 12:01

30415 | 52112013 | N Uranium 721 | ugl | D 0.1 2 |ew | R PNLGW B2PBKO | 200.8 METALS_ICPMS | INORGANIC 6/24/2013 12:01 R
3091188 | 602013 | N Uranium 0.1 ugll | UD 0.1 2 |ew | R PNLGW B2P983 | 200.8 METALS_ICPMS | INORGANIC 71112013 9:21 R
399-1-10B 6/3‘/5‘(1)33 N Uranium 0.1 ugll | UD 0.1 2 |ew | R PNLGW B2PBH8 | 200.8 METALS_ICPMS | INORGANIC 71112013 9:21 R
391188 | 952013 | N Uranium 561 | ugl | D 0.1 2 |ew | R PNLGW B2PY91 | 200.8 METALS ICPMS | INORGANIC 10/8/2013 10:55 R
3916 | 5202013 | N Uranium 689 | ugl 005 | 1 |Gw | R PNLGW B2PBV7 | 200.8 METALS_ICPMS | INORGANIC 6/24/2013 12:01 R
3012 | 5292013 | N Uranium 329 | ugl | D 0.1 2 |ew | R PNLGW B2PBN1 | 200.8 METALS_ICPMS | INORGANIC 6/24/2013 12:01 R
30954 | 52002013 | N Uranium 182 | ugl | D 0.1 2 |ew | R PNLGW B2PBP7 | 200.8 METALS_ICPMS | INORGANIC 6/24/2013 12:01 R
30941 | 5232013 | N Uranium 104 | ugl | D 0.1 2 |ew | R PNLGW B2PBHO | 200.8 METALS_ICPMS | INORGANIC 6/24/2013 12:01 R
309164 | 52002013 | N Uranium 483 | ugl | D 0.1 2 |ew | R PNLGW B2PBX3 | 200.8 METALS_ICPMS | INORGANIC 6/24/2013 12:01 R
699-S6-E4L | 82112013 | N Uranium 959 | ugl | D 0.1 2 |ew | R PNLGW B2R137 | 200.8_METALS_ICPMS | INORGANIC 9/19/2013 10:16 R
699-S6-E4L | 82112013 | N Uranium 94 ugl | D 0.1 2 |ew | R PNLGW B2R138 | 200.8_METALS_ICPMS | INORGANIC 9/19/2013 10:16 R
699-SO-E4K | 8212013 | N Uranium 991 | ugl | D 0.1 2 |ew | R PNLGW B2R133 | 200.8_METALS_ICPMS | INORGANIC 9/19/2013 10:16 R
0854 | 8212013 | N Uranium 107 | ugl | D 0.1 2 |ew | R PNLGW B2R127 | 200.8_METALS_ICPMS | INORGANIC 9/19/2013 10:16 R
399-1-16B 6/%?8;3 N Uranium 7.1 ugll | D 0.1 2 |ew | R PNLGW B2PBK8 | 200.8 METALS_ICPMS | INORGANIC 71112013 9:21 R
309178 | 602013 | N Uranium 0.1 ugll | UD 0.1 2 |ew | R PNLGW B2PBL6 | 200.8 METALS ICPMS | INORGANIC 71112013 9:21 R
3001108 | 6132013 | N Uranium 209 | ugl | D 0.1 2 |ew | R PNLGW B2PBH4 | 200.8 METALS_ICPMS | INORGANIC 7/16/2013 12:00 R
399-1-23 8/23_/3?3913 N Uranium 89.9 | ugl | D 0.1 2 |ew | R PNLGW B2ROL7 | 200.8_METALS_ICPMS | INORGANIC 9/18/2013 12:00 R
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399-1-63 7/22/2013 N Uranium 108 ug/L D 01 2 GW R PNLGW B2NMP6 200.8_METALS_ICPMS INORGANIC 8/15/2013 12:00
11:59
699-S6-E4A 7/22/2013 N Uranium 6.3 ug/L D 01 2 GW R PNLGW B2PJY2 200.8_METALS_ICPMS INORGANIC 8/15/2013 12:00 R
11:08
399-1-10B 8/7/2013 N Uranium 0.1 ug/L ubD 0.1 2 GW R PNLGW B2PPX4 200.8_METALS_ICPMS INORGANIC 9/5/2013 12:00 R
10:12
399-1-16A 8/7/2013 N Uranium 51.9 ug/L D 0.1 2 GW R PNLGW B2PPX5 200.8_METALS_ICPMS INORGANIC 9/5/2013 12:00 R
10:58
399-1-10A 8/7/2013 N Uranium 314 ug/L D 0.1 2 GW R PNLGW B2PPX1 200.8_METALS_ICPMS INORGANIC 9/5/2013 12:00 R
8:50
399-1-10A 8/7/2013 N Uranium 32.5 ug/L D 0.1 2 GW R PNLGW B2PPX2 200.8_METALS_ICPMS INORGANIC 9/5/2013 12:00 R
8:50
399-1-16B 8/7/2013 N Uranium 8.29 ug/L D 01 2 GW R PNLGW B2PPX7 200.8_METALS_ICPMS INORGANIC 9/5/2013 12:00 R
12:15
399-1-17A 8/7/2013 N Uranium 98.2 ug/L D 0.1 2 GW R PNLGW B2PPX8 200.8_METALS_ICPMS INORGANIC 9/5/2013 12:00 R
13:03
699-S30- 7/24/2013 N Uranium 6.52 ug/L D 0.1 2 GW R PNLGW B2PJX9 200.8_METALS_ICPMS INORGANIC 8/22/2013 12:00 R
E15A 10:27
399-3-6 7/24/2013 N Uranium 26.7 ug/L D 01 2 GW R PNLGW B2PC57 200.8_METALS_ICPMS INORGANIC 8/22/2013 12:00 R
11:47
399-1-16B 7/11/2013 N Uranium 8.49 ug/L D 01 2 GW R PNLGW B2PF90 200.8_METALS_ICPMS INORGANIC 8/13/2013 10:45 R
12:59
399-1-16A 7/11/2013 N Uranium 27.9 ug/L D 01 2 GW R PNLGW B2PF88 200.8_METALS_ICPMS INORGANIC 8/13/2013 10:45 R
11:43
399-1-17A 6/12/2013 N Uranium 83.1 ug/L D 0.1 2 GW R PNLGW B2PBL2 200.8_METALS_ICPMS INORGANIC 7/16/2013 12:00 R
8:56
399-1-17B 7/15/2013 N Uranium 0.1 ug/L ubD 0.1 2 GW R PNLGW B2PF94 200.8_METALS_ICPMS INORGANIC 8/13/2013 10:45 R
12:18
399-1-18B 7/15/2013 N Uranium 0.1 ug/L ubD 0.1 2 GW R PNLGW B2PF98 200.8_METALS_ICPMS INORGANIC 8/13/2013 10:45 R
13:53
399-6-5 7/15/2013 N Uranium 17.7 ug/L D 01 2 GW R PNLGW B2PCBO0 200.8_METALS_ICPMS INORGANIC 8/15/2013 12:00 R
10:50
399-1-10A 7/15/2013 N Uranium 18 ug/L D 01 2 GW R PNLGW B2PF84 200.8_METALS_ICPMS INORGANIC 8/15/2013 12:00 R
11:46
399-1-10B 7/15/2013 N Uranium 0.1 ug/L ubD 0.1 2 GW R PNLGW B2PF86 200.8_METALS_ICPMS INORGANIC 8/15/2013 12:00 R
13:11
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399-1-17A 7/112/_20(;13 N Uranium 957 | ugl | D 0.1 2 |ew | R PNLGW B2PF92 | 200.8 METALS_ICPMS | INORGANIC 8/15/2013 12:00
01178 | 72013 | N Uranium 0.1 ugll | UD 0.1 2 |ew | R PNLGW B2PPYO | 200.8 METALS_ICPMS | INORGANIC 9/5/2013 12:00 R
391188 | 872013 | N Uranium 559 | ugL | D 0.1 2 |ew | R PNLGW B2PPY2 | 200.8 METALS_ICPMS | INORGANIC 9/5/2013 12:00 R
399-1-18B 8/17(/)?50113 N Uranium 0.1 ugll | UD 0.1 2 |ew | R PNLGW B2PPY4 | 200.8 METALS_ICPMS | INORGANIC 9/5/2013 12:00 R
301168 | 902013 | N Uranium 0.1 ugll | UD 0.1 2 |ew | R PNLGW B2PY93 | 200.8 METALS ICPMS | INORGANIC 9/19/2013 10:16 R
39178 | 902013 | N Uranium 0.1 ugll | UD 0.1 2 |ew | R PNLGW B2PY89 | 200.8 METALS ICPMS | INORGANIC 9/19/2013 10:16 R
399-1-17A 9/3;/3&13 N Uranium 998 | ugl | D 0.1 2 |ew | R PNLGW B2ROK7 | 200.8 METALS_ICPMS | INORGANIC 9/19/2013 10:16 R
3-117A | 902013 | N Uranium 102 | ugl | D 0.1 2 |ew | R PNLGW B2ROKS | 200.8 METALS_ICPMS | INORGANIC 9/19/2013 10:16 R
0162 | 92412013 | N Uranium 350 | ugl | D 0.1 2 |ew | R PNLGW B2ROP8 | 200.8 METALS_ICPMS | INORGANIC 10/24/2013 8:17 R
30154 | 92412013 | N Uranium 194 | ugl | D 0.1 2 |ew | R PNLGW B2ROMO | 200.8 METALS_ICPMS | INORGANIC 10/24/2013 8:17 R
309158 | 92412013 | N Uranium 446 | ugl | D 0.1 2 |ew | R PNLGW B2RON6 | 200.8 METALS_ICPMS | INORGANIC 10/24/2013 8:17 R
391108 | 902013 | N Uranium 0.1 ugll | UD 0.1 2 |ew | R PNLGW B2PY82 | 200.8_METALS ICPMS | INORGANIC 9/20/2013 12:00 R
3091108 | 932013 | N Uranium 354 | ugl | D 0.1 2 |ew | R PNLGW B2ROKO | 200.8 METALS_ICPMS | INORGANIC 9/20/2013 12:00 R
3091168 | 902013 | N Uranium 891 | ugl | D 0.1 2 |ew | R PNLGW B2PY85 | 200.8 METALS ICPMS | INORGANIC 9/20/2013 12:00 R
3O-1-16A | 902013 | N Uranium 708 | ugl | D 0.1 2 |ew | R PNLGW B2ROK3 | 200.8 METALS_ICPMS | INORGANIC 9/20/2013 12:00 R
39338 | 92412013 | N Uranium 63 ugl | D 0.1 2 |ew | R PNLGW B2ROX8 | 200.8 METALS_ICPMS | INORGANIC 10/10/2013 12:00 R
399333 | 92412013 | N Uranium 109 | ugl | D 0.1 2 |ew | R PNLGW B2ROX4 | 200.8 METALS_ICPMS | INORGANIC 10/10/2013 12:00 R
90322 | 92412013 | N Uranium 0.1 ugll | UD 0.1 2 |ew | R PNLGW B2ROX0 | 200.8 METALS_ICPMS | INORGANIC 10/10/2013 12:00 R
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3939 | 9242013 | N Uranium 185 | ugl | D 0.1 2 |ew | R PNLGW B2ROY2 | 200.8 METALS_ICPMS | INORGANIC 10/10/2013 12:00

309320 | 92412013 | N Uranium 749 | ugl | D 0.1 2 |ew | R PNLGW | B2ROW3 | 200.8 METALS_ICPMS | INORGANIC 10/10/2013 12:00 R
30318 | 92412013 | N Uranium 118 | ugl | D 0.1 2 |ew | R PNLGW B2ROV7 | 200.8 METALS_ICPMS | INORGANIC 10/10/2013 12:00 R
399-2-1 9/213;/%(113 N Uranium 129 | ugl | D 0.1 2 |ew | R PNLGW B2ROT1 | 200.8 METALS_ICPMS | INORGANIC 10/23/2013 8:23 R
30925 | 9232013 | N Uranium 567 | ugl | D 0.1 2 |ew | R PNLGW B2ROT9 | 200.8 METALS ICPMS | INORGANIC 10/23/2013 8:23 R
30949 | 9232013 | N Uranium 899 | ugl | D 0.1 2 |ew | R PNLGW B2R108 | 200.8_METALS_ICPMS | INORGANIC 10/23/2013 8:23 R
399-4-15 9/213(*)/_22%13 N Uranium 292 | ugl | D 0.1 2 |ew | R PNLGW B2R104 | 200.8 METALS_ICPMS | INORGANIC 10/23/2013 8:23 R
30963 | 9232013 | N Uranium 158 | ugl | D 0.1 2 |ew | R PNLGW B2R112 | 200.8_METALS_ICPMS | INORGANIC 10/23/2013 8:23 R
30963 | 9232013 | N Uranium 156 | ugl | D 0.1 2 |ew | R PNLGW B2R113 | 200.8_METALS_ICPMS | INORGANIC 10/23/2013 8:23 R
309150 | 92412013 | N Uranium 145 | ugl | D 0.1 2 |ew | R PNLGW B2ROPO | 200.8 METALS_ICPMS | INORGANIC 10/24/2013 8:17 R
39156 | 92412013 | N Uranium 73 | ugl 005 | 1 |GW | R PNLGW B2ROMS | 200.8 METALS_ICPMS | INORGANIC 10/24/2013 8:17 R
30161 | 92412013 | N Uranium 144 | ugl | D 0.1 2 |ew | R PNLGW B2ROP4 | 200.8 METALS_ICPMS | INORGANIC 10/24/2013 8:17 R
39155 | 92412013 | N Uranium 148 | ugl | D 0.1 2 |ew | R PNLGW B2ROM4 | 200.8 METALS_ICPMS | INORGANIC 10/24/2013 8:17 R
30164 | 9902013 | N Uranium 122 | ugl | D 0.1 2 |ew | R PNLGW B2ROR6 | 200.8 METALS_ICPMS | INORGANIC 10/31/2013 7:10 R
AT-3-6-D 123{19§gz701 N Uranium 0.1 ugll | UD 0.1 2 |ew | R PNLGW B2T669 | 200.8 METALS_ICPMS | INORGANIC 1/21/2014 9:00 R
AT34D | 12018201 | N Uranium 505 | ugl | D 0.1 2 |ew | R PNLGW B2T655 | 200.8 METALS_ICPMS | INORGANIC 1/21/2014 9:00 R
AT34M | 1218201 | N Uranium 605 | ugl | D 0.1 2 |ew | R PNLGW B2T657 | 200.8 METALS_ICPMS | INORGANIC 1/21/2014 9:00 R
AT-3-3-D 15/12{42181 N Uranium 832 | ugL | D 0.1 2 |ew | R PNLGW B2T646 | 200.8 METALS_ICPMS | INORGANIC 1/21/2014 9:00 R
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AT3-3-M | 1218201 | N Uranium 122 | ugl | D 01 | 2 |ow | R PNLGW B2T648 | 200.8_METALS_ICPMS | INORGANIC 1/21/2014 9:00
312:25
C6341 12/18/201 | N Uranium 415 | ugl | D 01 | 2 |ow | R PNLGW B2T696 | 200.8_METALS_ICPMS | INORGANIC 1/21/2014 9:00 R
313:25
C6343 12/18/201 | N Uranium 631 | ugl | D 01 | 2 |ew | R PNLGW B2T6B2 | 200.8 METALS_ICPMS | INORGANIC 1/21/2014 9:00 R
313:34
AT-3-6-S | 12/18/201 | N Uranium 647 | ugl | D 01 | 2 |ow | R PNLGW B2T673 | 200.8_METALS_ICPMS | INORGANIC 1/21/2014 9:00 R
39:57
AT-3-3-8 | 12/18/201 | N Uranium 102 | ugl | D 01 | 2 |ew | R PNLGW B2T650 | 200.8_METALS_ICPMS | INORGANIC 1/21/2014 9:00 R
312:09
C6342 12/18/201 | N Uranium 806 | ugl | D 01 | 2 |ew | R PNLGW B2T698 | 200.8_METALS_ICPMS | INORGANIC 1/21/2014 9:00 R
313:08
C6344 12/18/201 | N Uranium 9% | ugl | D 01 | 2 |ow | R PNLGW B2T6B4 | 200.8 METALS_ICPMS | INORGANIC 1/21/2014 9:00 R
311:28
AT-34-S | 12/18/201 | N Uranium 743 | ugl | D 01 | 2 |ew | R PNLGW B2T659 | 200.8_METALS_ICPMS | INORGANIC 1/21/2014 9:00 R
310:32
AT3-8M | 1217/201 | N Uranium 193 | ugl | D | G 01 | 2 |ew | R PNLGW B2T687 | 200.8_METALS_ICPMS | INORGANIC 1/21/2014 9:00 R
310:16
C6350 12/17/201 | N Uranium 395 | ugl | D 01 | 2 |ew | R PNLGW B2T6C4 | 200.8 METALS_ICPMS | INORGANIC 1/21/2014 9:00 R
311:57
AT-3-8-S | 12/17/201 | N Uranium 32 | ugl | D 01 | 2 |ew | R PNLGW B2T689 | 200.8_METALS_ICPMS | INORGANIC 1/21/2014 9:00 R
39:58
AT3-7-M | 1217/201 | N Uranium 167 | uglb | D | G 01 | 2 |ew | R PNLGW B2T680 | 200.8_METALS_ICPMS | INORGANIC 1/21/2014 9:00 R
310:47
AT-3-5.8 | 12/17/201 | N Uranium 642 | ugl | D 01 | 2 |ew | R PNLGW B2T664 | 200.8_METALS_ICPMS | INORGANIC 1/21/2014 9:00 R
312:14
AT-3-5.8 | 12/17/201 | N Uranium 709 | ugl | D 01 | 2 |ew | R PNLGW B2TL87 | 200.8_METALS_ICPMS | INORGANIC 1/21/2014 9:00 R
312:14
C6351 12/17/201 | N Uranium 484 | ugl | D 01 | 2 |ew | R PNLGW B2T6C6 | 200.8 METALS_ICPMS | INORGANIC 1/21/2014 9:00 R
3 11:40
C6348 12117/201 | N Uranium 12 | ugl | D 01 | 2 |ew | R PNLGW B2T6CO | 200.8 METALS_ICPMS | INORGANIC 1/21/2014 9:00 R
312:42
699-10-E12 | 1/6/2014 | Y Uranium 462 | ugl 005 | 1 |Gw | R PNLGW | B2VOD4 | 200.8_METALS_ICPMS | INORGANIC 2/7/2014 12:00 R
14:00
399-121B | 1/14/2014 | N Uranium 01 | uglL | UD 01 | 2 |ew | R PNLGW B2TJB5 | 200.8_METALS_ICPMS | INORGANIC 2/14/2014 12:00 R
14:27
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399-1-55 1/11%/_20%14 N Uranium 283 | ugl | D 0.1 2 |ew | R PNLGW B2TJC7 | 200.8_METALS_ICPMS | INORGANIC 2/11/2014 12:01
309164 | 1102014 | N Uranium 148 | ugl | D 0.1 2 |ew | R PNLGW B2TJH9 | 200.8 METALS_ICPMS | INORGANIC 2/11/2014 12:01 R
39156 | 1102014 | N Uranium 73 | ul | D 0.1 2 |ew | R PNLGW B2TJD1 | 200.8_METALS_ICPMS | INORGANIC 2/11/2014 12:01 R
30161 | 1102014 | N Uranium 145 | ugl | D 0.1 2 |ew | R PNLGW B2TJH1 | 200.8 METALS_ICPMS | INORGANIC 2/11/2014 12:01 R
309423 | 192014 | N Uranium 48 ugll | D 0.1 2 |ew | R PNLGW B2TJB9 | 200.8 METALS_ICPMS | INORGANIC 2/11/2014 12:01 R
699-S3E12 | 162014 | N Uranium 0136 | ugl | BD 0.1 2 |ew | R PNLGW B2VOR9 | 200.8 METALS_ICPMS | INORGANIC 2/7/2014 12:00 R
399-1-54 1/11%/_23214 N Uranium 255 | ugl | D 0.1 2 |ew | R PNLGW B2TJC3 | 200.8 METALS_ICPMS | INORGANIC 2/11/2014 12:01 R
30162 | 1102014 | N Uranium 358 | ugll | D 0.1 2 |ew | R PNLGW B2TJH5 | 200.8 METALS_ICPMS | INORGANIC 2/11/2014 12:01 R
BU-10-E12 | 162014 | N Uranium 526 | ugll | D 0.1 2 |ew | R PNLGW B2VOD1 | 200.8 METALS_ICPMS | INORGANIC 2/7/2014 12:00 R
ATIT-S | 12071201 | N Uranium 443 | ugL |DN| G 0.1 2 |ew | R PNLGW B2T685 | 200.8 METALS_ICPMS | INORGANIC 3/13/2014 13:44 R
AT36M | 1207201 | N Uranium 811 | ugl | N | G 005 | 1 |GW | R PNLGW B2T671 | 200.8 METALS_ICPMS | INORGANIC 3/13/2014 13:44 R
699-526-E12 | 1712014 | N Uranium 105 | ugl | D 0.1 2 |ew | R PNLGW B2TK74 | 200.8_METALS_ICPMS | INORGANIC 2/7/2014 12:00 R
699-520-E10 | 1712014 | N Uranium 213 | ugl | D 0.1 2 |ew | R PNLGW B2TK23 | 200.8 METALS_ICPMS | INORGANIC 2/7/2014 12:00 R
39178 | 192014 | N Uranium 0.1 ugll | UD 0.1 2 |ew | R PNLGW B2TJ77 | 200.8 METALS_ICPMS | INORGANIC 2/11/2014 12:01 R
399-1-8 1/11%/_21%14 N Uranium 188 | ugl | D 0.1 2 |ew | R PNLGW B2TJJ7 | 200.8_ METALS ICPMS | INORGANIC 2/11/2014 12:01 R
3947 | 1102014 | N Uranium 919 | ugl | D 0.1 2 |ew | R PNLGW B2TJJ3 | 200.8 METALS ICPMS | INORGANIC 2/11/2014 12:01 R
30-1-18A | 1102014 | N Uranium 55 | ugL | D 0.1 2 |ew | R PNLGW B2TJ85 | 200.8 METALS_ICPMS | INORGANIC 2/11/2014 12:01 R
399-1-18C | 1/1 3/2314 N Uranium 0.1 ugll | UD 0.1 2 |ew | R PNLGW B2TJ93 | 200.8 METALS_ICPMS | INORGANIC 2/11/2014 12:01 R
5
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399-16 | 1/1 ;)_/52214 N Uranium 655 | ugl | D 0.1 2 |ew | R PNLGW B2TJF7 | 200.8 METALS_ICPMS | INORGANIC 2/11/2014 12:01

39-1-168 | 1102014 | N Uranium 005 | ugl | U 005 | 1 |GW | R PNLGW B2TJ89 | 200.8 METALS_ICPMS | INORGANIC 2/11/2014 12:01 R
30445 | 1102014 | N Uranium 552 | ugl | D 0.1 2 |ew | R PNLGW B2TJ58 | 200.8 METALS_ICPMS | INORGANIC 2/11/2014 12:01 R
39320 | 1102014 | N Uranium 472 | ugl | D 0.1 2 |ew | R PNLGW B2TJP6 | 200.8 METALS ICPMS | INORGANIC 2/11/2014 12:01 R
391168 | 1102014 | N Uranium 821 | ugl | D 0.1 2 |ew | R PNLGW B2TJ61 | 200.8 METALS_ICPMS | INORGANIC 2/11/2014 12:01 R
39310 | 1102014 | N Uranium 141 | ugl | D 0.1 2 |ew | R PNLGW B2TUM5 | 200.8 METALS_ICPMS | INORGANIC 2/11/2014 12:01 R
399-3-21 1/11%/_22%14 N Uranium 0174 | ugl | BD 0.1 2 |ew | R PNLGW B2TJRO | 200.8 METALS_ICPMS | INORGANIC 2/11/2014 12:01 R
399-1-1 102014 | N Uranium 506 | ugL | D 0.1 2 |ew | R PNLGW B2TJ38 | 200.8 METALS_ICPMS | INORGANIC 2/11/2014 12:01 R
39-1-16C | 1102014 | N Uranium 0.1 ugll | UD 0.1 2 |ew | R PNLGW B2TJ69 | 200.8 METALS_ICPMS | INORGANIC 2/11/2014 12:01 R
3091168 | 1102014 | N Uranium 785 | ugl | D 0.1 2 |ew | R PNLGW B2TJ65 | 200.8 METALS_ICPMS | INORGANIC 2/11/2014 12:01 R
699-S6-£4D | 182014 | N Uranium 528 | ugll | D 0.1 2 |ew | R PNLGW B2TK45 | 200.8 METALS_ICPMS | INORGANIC 2/11/2014 12:01 R
699-SO-E4E | 162014 | N Uranium 19 ugl | D 0.1 2 |ew | R PNLGW B2TK49 | 200.8_METALS_ICPMS | INORGANIC 2/11/2014 12:01 R
699-SO-E4K | 1UB014 | N Uranium 124 | ugl | D 0.1 2 |ew | R PNLGW B2TK53 | 200.8_METALS_ICPMS | INORGANIC 2/11/2014 12:01 R
699-527-E14 | 1912014 | N Uranium 914 | ugl | D 0.1 2 |ew | R PNLGW B2TK27 | 200.8_METALS_ICPMS | INORGANIC 2/11/2014 12:01 R
399-1-21A 1/%21034 N Uranium 20 ugll | D 0.1 2 |ew | R PNLGW B2TJB1 | 200.8 METALS_ICPMS | INORGANIC 2/11/2014 12:01 R
01214 | 1902014 | N Uranium 199 | ugl | D 0.1 2 |ew | R PNLGW B2TKC3 | 200.8 METALS_ICPMS | INORGANIC 2/11/2014 12:01 R
ATSAM | 162014 | N Uranium 295 | ugl 005 | 1 |GW | R PNLGW B2T634 | 200.8 METALS_ICPMS | INORGANIC 2/6/2014 12:00 R
C6347 11204 | N Uranium 127 | ugl | D 0.1 2 |ew | R PNLGW B2T6B8 | 200.8 METALS_ICPMS | INORGANIC 2/6/2014 12:00 R
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AT-3-1-D(1) 1/6/2014 N Uranium 55 ug/L D 0.1 2 GW R PNLGW B2T632 200.8_METALS_ICPMS INORGANIC 2/6/2014 12:00
10:33
AT-3-2-S 1/6/2014 N Uranium 294 ug/L D 0.1 2 GW R PNLGW B2T644 200.8_METALS_ICPMS INORGANIC 2/6/2014 12:00 R
10:54
399-8-5A 1/9/2014 N Uranium 41.7 ug/L D 0.1 2 GW R PNLGW B2TK15 200.8_METALS_ICPMS INORGANIC 2/11/2014 12:01 R
14:19
699-S31- 1/9/2014 N Uranium 27 ug/L D 0.1 2 GW R PNLGW B2TK84 200.8_METALS_ICPMS INORGANIC 2/11/2014 12:01 R
E10C 10:08
699-S31- 1/9/2014 N Uranium 26.7 ug/L D 0.1 2 GW R PNLGW B2TK82 200.8_METALS_ICPMS INORGANIC 2/11/2014 12:01 R
E10A 10:47
699-S31-E8A 1/9/2014 N Uranium 8.23 ug/L D 0.1 2 GW R PNLGW B2TK87 200.8_METALS_ICPMS INORGANIC 2/11/2014 12:01 R
9:21
699-S6-E4A 1/8/2014 N Uranium 6.29 ug/L 0.05 1 GW R PNLGW B2TK37 200.8_METALS_ICPMS INORGANIC 2/11/2014 12:01 R
12:36
699-S3-E12 1/6/2014 Y Uranium 0.162 ug/L BD 0.1 2 GW R PNLGW B2V0T1 200.8_METALS_ICPMS INORGANIC 2/7/2014 12:00 R
13:13
399-1-16A 2/18/2014 N Uranium 79.9 ug/L D 0.1 2 GW R PNLGW B2VvJ08 200.8_METALS_ICPMS INORGANIC 3/24/2014 12:00 R
11:56
399-1-17B 2/18/2014 N Uranium 0.1 ug/L ubD 0.1 2 GW R PNLGW B2VvJ14 200.8_METALS_ICPMS INORGANIC 3/24/2014 12:00 R
14:22
399-1-16B 2/18/2014 N Uranium 10.4 ug/L D 0.1 2 GW R PNLGW B2VJ11 200.8_METALS_ICPMS INORGANIC 3/24/2014 12:00 R
13:06
399-1-9 1/14/2014 N Uranium 0.05 ug/L U 0.05 1 GW R PNLGW B2TJKA1 200.8_METALS_ICPMS INORGANIC 2/19/2014 12:01 R
13:53
399-4-12 1/14/2014 N Uranium 27.7 ug/L D 0.1 2 GW R PNLGW B2TJWS8 200.8_METALS_ICPMS INORGANIC 2/19/2014 12:01 R
12:45
399-1-12 1/14/2014 N Uranium 15.8 ug/L D 0.1 2 GW R PNLGW B2TJ54 200.8_METALS_ICPMS INORGANIC 2/19/2014 12:01 R
11:46
399-3-9 1/14/2014 N Uranium 150 ug/L D 0.1 2 GW R PNLGW B2TJV1 200.8_METALS_ICPMS INORGANIC 2/19/2014 12:01 R
9:25
399-3-1 1/14/2014 N Uranium 125 ug/L D 0.1 2 GW R PNLGW B2TJM1 200.8_METALS_ICPMS INORGANIC 2/19/2014 12:01 R
10:54
399-1-11 1/14/2014 N Uranium 8.78 ug/L D 0.1 2 GW R PNLGW B2TJ50 200.8_METALS_ICPMS INORGANIC 2/19/2014 12:01 R
12:37
399-4-1 1/13/2014 N Uranium 23.6 ug/L 0.05 1 GW R PNLGW B2TJV6 200.8_METALS_ICPMS INORGANIC 2/14/2014 12:00 R
9:48
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399-4-14 1/113/_20314 N Uranium 432 | ugl | D 0.1 2 |ew | R PNLGW B2TJX2 | 200.8 METALS_ICPMS | INORGANIC 2/14/2014 12:00
30949 | 132014 | N Uranium 913 | ugl | D 0.1 2 |ew | R PNLGW B2TJY4 | 200.8 METALS_ICPMS | INORGANIC 2/14/2014 12:00 R
399-8-1 1372014 | N Uranium 319 | ugl | D 0.1 2 |ew | R PNLGW B2TK11 | 200.8_METALS_ICPMS | INORGANIC 2/14/2014 12:00 R
3047 | 1132014 | N Uranium 64 ugll | D 0.1 2 |ew | R PNLGW B2TJY0 | 200.8 METALS_ICPMS | INORGANIC 2/14/2014 12:00 R
30441 | 132014 | N Uranium 233 | ugl | D 0.1 2 |ew | R PNLGW B2TJW4 | 200.8 METALS_ICPMS | INORGANIC 2/14/2014 12:00 R
39415 | 132014 | N Uranium 25 ugl | D 0.1 2 |ew | R PNLGW B2TJX6 | 200.8 METALS_ICPMS | INORGANIC 2/14/2014 12:00 R
399-4-15 1/11%/%%14 N Uranium 225 | ugl | D 0.1 2 |ew | R PNLGW B2TKC6 | 200.8 METALS_ICPMS | INORGANIC 2/14/2014 12:00 R
BO-A-ATA | 1142014 | N Uranium 476 | ugl | D 0.1 2 |ew | R PNLGW B2TJ73 | 200.8 METALS_ICPMS | INORGANIC 2/19/2014 12:01 R
309319 | 11412014 | N Uranium 104 | ugl | D 0.1 2 |ew | R PNLGW B2TUN8 | 200.8 METALS_ICPMS | INORGANIC 2/19/2014 12:01 R
309348 | 11412014 | N Uranium 134 | ugl | D 0.1 2 |ew | R PNLGW B2TUN4 | 200.8 METALS_ICPMS | INORGANIC 2/19/2014 12:01 R
39338 | 4014 | N Uranium 574 | ugl | D 0.1 2 |ew | R PNLGW B2TJT3 | 200.8 METALS_ICPMS | INORGANIC 2/19/2014 12:01 R
399333 | U014 | N Uranium 136 | ugl | D 0.1 2 |ew | R PNLGW B2TJR9 | 200.8_METALS_ICPMS | INORGANIC 2/19/2014 12:01 R
399-2-1 11402014 | N Uranium 159 | ugl | D 0.1 2 |ew | R PNLGW B2TJK5 | 200.8 METALS_ICPMS | INORGANIC 2/19/2014 12:01 R
3447C | 142014 | N Uranium 0.1 ugll | UD 0.1 2 |ew | R PNLGW B2TJ81 | 200.8 METALS_ICPMS | INORGANIC 2/19/2014 12:01 R
AT-3-7-D 1/2:_/32)14 N Uranium 108 | ugl | D 0.1 2 |ew | R PNLGW B2T678 | 200.8 METALS_ICPMS | INORGANIC 3/4/2014 10:59 R
AT32M | 11232014 | N Uranium 475 | ugl | D 0.1 2 |ew | R PNLGW B2T640 | 200.8 METALS_ICPMS | INORGANIC 3/4/2014 10:59 R
O-I-ATA | 2182014 | N Uranium 449 | uglL Q 005 | 1 |GW | R PNLGW B2VJ30 | 200.8 METALS_ICPMS | INORGANIC 3/25/2014 7:33 R
399-1-17A 2/118/%%14 N Uranium 555 | ugl | D | Q 0.1 2 |ew | R PNLGW B2VJ40 | 200.8 METALS_ICPMS | INORGANIC 3/25/2014 7:33 R
5:
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399-6-5 2/112/_22%14 N Uranium 11 ug/L 005 | 1 |GW | R PNLGW B2TKO6 | 200.8 METALS_ICPMS | INORGANIC 3/24/2014 12:00
3932 | 2182014 | N Uranium 74 | ugl | D 0.1 2 |ew | R PNLGW B2TJP2 | 200.8 METALS_ICPMS | INORGANIC 3/24/2014 12:00 R
3091108 | 2182014 | N Uranium 0.1 ugll | UD 0.1 2 |ew | R PNLGW B2VJ05 | 200.8 METALS_ICPMS | INORGANIC 3/24/2014 12:00 R
30-1-18A | 2182014 | N Uranium 63 | uglL | D 0.1 2 |ew | R PNLGW B2VJ17 | 200.8 METALS_ICPMS | INORGANIC 3/24/2014 12:00 R
301108 | 2182014 | N Uranium 265 | ugl | D 0.1 2 |ew | R PNLGW B2VJ22 | 200.8 METALS_ICPMS | INORGANIC 3/24/2014 12:00 R
3091188 | 2182014 | N Uranium 0.1 ugll | UD 0.1 2 |ew | R PNLGW B2VJ20 | 200.8 METALS_ICPMS | INORGANIC 3/24/2014 12:00 R
3936 | 2182014 | N Uranium 211 | ugl | D 0.1 2 |ew | R PNLGW B2TJT7 | 200.8 METALS_ICPMS | INORGANIC 3/24/2014 12:00 R
3925 | 132014 | N Uranium 359 | ugL | D 0.1 2 |ew | R PNLGW B2TJL7 | 200.8 METALS_ICPMS | INORGANIC 2/14/2014 12:00 R
309232 | 1132014 | N Uranium 358 | ugl | D 0.1 2 |ew | R PNLGW B2TJL3 | 200.8 METALS_ICPMS | INORGANIC 2/14/2014 12:00 R
30963 | 132014 | N Uranium 21 ugll | D 0.1 2 |ew | R PNLGW B2TKO2 | 200.8 METALS_ICPMS | INORGANIC 2/14/2014 12:00 R
9022 | 1132014 | N Uranium 142 | ugl | D 0.1 2 |ew | R PNLGW B2TJK9 | 200.8 METALS_ICPMS | INORGANIC 2/14/2014 12:00 R
30548 | 1132014 | N Uranium 813 | ugl | D 0.1 2 |ew | R PNLGW B2TJY8 | 200.8 METALS_ICPMS | INORGANIC 2/14/2014 12:00 R
499-507 | 2122014 | N Uranium 0225 | ugl | B 005 | 1 |GW | R PNLGW B2R698 | 200.8 METALS_ICPMS | INORGANIC 3/19/2014 10:03 R
499-508 | 2122014 | N Uranium 601 | ugL | D 0.1 2 |ew | R PNLGW B2R6B2 | 200.8 METALS_ICPMS | INORGANIC 3/19/2014 10:03 R
499-5180 | 2122014 | N Uranium 192 | ugl | D 0.1 2 |ew | R PNLGW B2R6B6 | 200.8 METALS_ICPMS | INORGANIC 3/19/2014 10:03 R
39178 | 3132014 | N Uranium 0.1 ugll | UD 0.1 2 |ew | R PNLGW B2VYPO | 200.8 METALS_ICPMS | INORGANIC 4/16/2014 6:00 R
30-1-16A | J1I2014 | N Uranium 588 | ugll | D 0.1 2 |ew | R PNLGW B2VYM9 | 200.8 METALS_ICPMS | INORGANIC 4/16/2014 6:00 R
399-1-16B | 3/1 3/2814 N Uranium 79 | ul | D 0.1 2 |ew | R PNLGW B2VYN2 | 200.8 METALS_ICPMS | INORGANIC 4/16/2014 6:00 R
5

A-24




Table A-3. COI Concentrations Excluded from the HEIS Database Query per Input from the Project Scientist

ECF-HANFORD-16-0061, REV. 0

- (O} 14 [
E E STD | STD % = é STD g < § 7 g‘
WELL NAME E g Lg;g ﬁXuE s S#pr; é % = 3;‘3\ ;ﬁf«g E g 2 E OWNER ID SN‘LMMP METHOD NAME CXEE gggv LOAD DATE TIME o
o o RPTD | RPTD 2 x E‘ Lm | 5 é = 2

5 T - =

399-1-17A 3/113(‘)/%314 N Uranium 382 | ugl | D 0.1 2 |ew | R PNLGW B2W200 | 200.8 METALS_ICPMS | INORGANIC 4/15/2014 7:39

O-A-ATA | I1I2014 | N Uranium 363 | uglL | D 0.1 2 |ew | R PNLGW B2W201 | 200.8 METALS_ICPMS | INORGANIC 4/15/2014 7:39 R
30157 | 22712014 | N Uranium 0.065 | ugl | B 005 | 1 |Gw | R PNLGW B2TJD5 | 200.8_METALS_ICPMS | INORGANIC 4/1/2014 11:52 R
399-3-22 3/%283 4 | N Uranium 0.1 ugll | UD 0.1 2 |ew | R PNLGW B2TJR4 | 200.8 METALS_ICPMS | INORGANIC 4/3/2014 11:37 R
39312 | B0t | N Uranium 198 | ugl | D 0.1 2 |ew | R PNLGW B2TUM9 | 200.8 METALS_ICPMS | INORGANIC 4/3/2014 11:37 R
391168 | 3132014 | N Uranium 0.1 ugll | UD 0.1 2 |ew | R PNLGW B2VYP6 | 200.8 METALS_ICPMS | INORGANIC 4/15/2014 11:21 R
399-1-18A | 3/1 g_/fgm N Uranium 524 | ugl | D 0.1 2 |ew | R PNLGW B2VYP3 | 200.8 METALS_ICPMS | INORGANIC 4/15/2014 11:21 R
391108 | 31I2014 | N Uranium 0.1 ugll | UD 0.1 2 |ew | R PNLGW B2VYM6 | 200.8 METALS_ICPMS | INORGANIC 4/15/2014 11:21 R
3091108 | 332014 | N Uranium 241 | ugl | D 0.1 2 |ew | R PNLGW B2VYM3 | 200.8 METALS_ICPMS | INORGANIC 4/15/2014 11:21 R
309312 | 3252014 | N Uranium 298 | ugl | D 0.1 2 |ew | R PNLGW | B2W4R1 | 200.8 METALS_ICPMS | INORGANIC 4/24/2014 12:00 R
3021 | 3252014 | N Uranium 499 | ugl | D 0.1 2 |ew | R PNLGW B2W144 | 200.8 METALS_ICPMS | INORGANIC 4/24/2014 12:00 R
01214 | 3252014 | N Uranium 153 | ugl | D 0.1 2 |ew | R PNLGW B2W250 | 200.8 METALS_ICPMS | INORGANIC 4/24/2014 12:00 R
390334 | 3252014 | N Uranium 554 | ugL | D | G 0.1 2 |ew | R PNLGW | B2W4R4 | 200.8 METALS_ICPMS | INORGANIC 4/24/2014 12:00 R
309322 | 3252014 | N Uranium 0122 | ugl | BD 0.1 2 |ew | R PNLGW B2W163 | 200.8 METALS_ICPMS | INORGANIC 4/24/2014 12:00 R
399-3-38 3/2153/%214 N Uranium 428 | ugl | D 0.1 2 |ew | R PNLGW B2W169 | 200.8 METALS_ICPMS | INORGANIC 4/24/2014 12:00 R
39319 | 3252014 | N Uranium 874 | ugl 005 | 1 |GW | R PNLGW B2W156 | 200.8 METALS_ICPMS | INORGANIC 4/24/2014 12:00 R
399320 | 3252014 | N Uranium 528 | ugl | D 0.1 2 |ew | R PNLGW B2W158 | 200.8 METALS_ICPMS | INORGANIC 4/24/2014 12:00 R
399-3-10 3/21%/_21%14 N Uranium 824 | ugl | D 0.1 2 |ew | R PNLGW B2W152 | 200.8 METALS_ICPMS | INORGANIC 4/24/2014 12:00 R
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399-4-15 3/2;1_/52;)14 N Uranium 241 | ugL | D | A 0.1 2 |ew | R PNLGW B2W176 | 200.8 METALS_ICPMS | INORGANIC 4/24/2014 12:00
699-S6-E4L | 3012014 | N Uranium 415 | ugl | D 0.1 2 |ew | R PNLGW B2TK57 | 200.8_METALS_ICPMS | INORGANIC 4/24/2014 12:00 R
699-S6-E4L | 312014 | N Uranium 407 | ugl | D 0.1 2 |ew | R PNLGW B2TKB5 | 200.8 METALS_ICPMS | INORGANIC 4/24/2014 12:00 R
699-S0-E4A | 312014 | N Uranium 647 | ugl | D 0.1 2 |ew | R PNLGW B2W193 | 200.8 METALS_ICPMS | INORGANIC 4/24/2014 12:00 R
309410 | 6182014 | N Uranium 433 | ugl | D 2.05 1 10 | Gw | R PNLGW | B2WRM9 UTOT_KPA RAD 7/2212014 7:17 R
39319 | 61812014 | N Uranium 273 | ugl | D 2.05 1 10 | 6w | R PNLGW B2WRJ3 UTOT_KPA RAD 7/22/2014 7:17 R
399-54B | 6/1 98_/52314 N Uranium 669 | ugl 0.205 1 1 |ew | R PNLGW | B2WRP7 UTOT_KPA RAD 7/22/2014 7:17 R
309338 | 6182014 | N Uranium 396 | ugL | D 2.05 1 10 | ew | R PNLGW | B2WRL6 UTOT_KPA RAD 7/2212014 7:17 R
3931 | 6182014 | N Uranium 507 | ugL | D 2.05 1 10 | 6w | R PNLGW | B2WRH?2 UTOT_KPA RAD 7/22/2014 7:17 R
309333 | 6182014 | N Uranium 505 | ugll | D 2.05 1 10 | Gw | R PNLGW | B2WRLO UTOT_KPA RAD 7/2212014 7:17 R
3939 | 682014 | N Uranium 584 | ugll | D 2.05 1 10 | ew | R PNLGW | B2WRM3 UTOT_KPA RAD 7/22/2014 7:17 R
30854 | 6182014 | N Uranium 267 | uglL | D 2.05 1 10 | 6w | R PNLGW | B2WRR2 UTOT_KPA RAD 7/2212014 7:17 R
39312 | 6182014 | N Uranium 294 | ugl | D 2.05 1 10 | ew | R PNLGW | B2WRHS UTOT_KPA RAD 7/2212014 7:17 R
3921 | 6182014 | N Uranium 449 | ugl | D 2.05 1 10 | ew | R PNLGW | B2WRF1 UTOT_KPA RAD 7/22/2014 7:17 R
399-3-20 6/112/_23%14 N Uranium 565 | ugll | D 2.33 1 10 | Gw | R PNLGW | B2WRKO UTOT_KPA RAD 7/2212014 7:17 R
301178 | 6192014 | N Uranium 035 | ugl | DU 0931 | 0931 | 4 |Gw | R PNLGW B2X5W2 UTOT_KPA RAD 9/18/2014 8:00 R
3091168 | 8192014 | N Uranium 813 | ugl | D 0.931 1 4 |ew | R PNLGW B2X5V2 UTOT_KPA RAD 9/18/2014 8:00 R
499-508 | 1030201 | N Uranium 738 | ugL | D | R 2.33 1 10 | ew | R PNLGW | B2XWX7 UTOT_KPA RAD 12/2/2014 8:03 R
27
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699-S3-E12 | 11/23/201 | Y Uranium 0091 | uglL | B 0067 | 1 |GW | R PNLGW B2YV14 | 6020_METALS_ICPMS INORGANIC 12/24/2014 6:01
413:47
499-S0-8 | 10/30/201 | N Uranium 668 | ugl 0067 | 1 |GW | R PNLGW B2XWX7 | 6020_METALS_ICPMS INORGANIC 12/2/2014 6:00 R
410:27
499-S0-8 | 10/30/201 | Y Uranium 629 | uglL 0067 | 1 |GW | R PNLGW B2XWX9 | 6020_METALS_ICPMS INORGANIC 12/2/2014 6:00 R
410:27
699-S3-E12 | 11/23/201 | N Uranium 009 | uglL | B 0067 | 1 |GW | R PNLGW B2YV15 | 6020_METALS_ICPMS INORGANIC 12/24/2014 6:01 R
413:47
399-2-32 | 6/11/2014 | N Uranium 416 | ugl | D 2.05 1 10 | GW | R PNLGW B2WRF8 UTOT_KPA RAD 7/14/2014 7:25 R
12:13
399-1-7 | 6/11/2014 | N Uranium 106 | ugl | D 2.05 1 10 | GW | R PNLGW B2WRD4 UTOT_KPA RAD 7/14/2014 7:25 R
12:10
399-121B | 6/11/2014 | N Uranium 00923 | uglL | U 0205 | 0205 | 1 |GW | R PNLGW B2WRC3 UTOT_KPA RAD 7/14/2014 7:25 R
9:12
399-1-2 | 6/11/2014 | N Uranium 308 | uglL | D 2.05 1 10 | GW | R PNLGW B2WRB6 UTOT_KPA RAD 7/14/2014 7:25 R
11:20
399-1-12 | 6/11/2014 | N Uranium 26 ugl | D 2.05 1 10 | GW | R PNLGW B2WR99 UTOT_KPA RAD 7/14/2014 7:25 R
10:20
399-1-17B | 6/10/2014 | N Uranium 0 ugll | U 0.0832 | 0.0832 | 1 | GW | R PNLGW B2WN30 UTOT_KPA RAD 7/15/2014 6:00 R
10:06
399-1-11 | 6/11/2014 | N Uranium 216 | ugl 00835 | 0144 | 1 | GW | R PNLGW B2WR95 UTOT_KPA RAD 7/15/2014 6:00 R
9:14
399-1-21A | 6/11/2014 | N Uranium 23 ug/L 00803 | 0.144 | 1 | GW | R PNLGW B2WRB9 UTOT_KPA RAD 7/15/2014 6:00 R
9:53
399-1-8 | 6/11/2014 | N Uranium 0448 | ugl 00819 | 0144 | 1 | GW | R PNLGW B2WRD7 UTOT_KPA RAD 7/15/2014 6:00 R
13:23
399-1-6 | 6/10/2014 | N Uranium 6.7 ug/L 00835 | 0144 | 1 | GW | R PNLGW B2WRDO UTOT_KPA RAD 7/15/2014 6:00 R
11:10
399-1-18B | 6/10/2014 | N Uranium 0 ugll | U 0.0815 | 0.0815 | 1 | GW | R PNLGW B2WN37 UTOT_KPA RAD 7/15/2014 6:00 R
10:23
399-1-16B | 6/10/2014 | N Uranium 847 | uglL 00835 | 0144 | 1 | GW | R PNLGW B2WN21 UTOT_KPA RAD 7/15/2014 6:00 R
12:24
399-22 | 6/11/2014 | N Uranium 305 | ugl 00809 | 0.144 | 1 | GW | R PNLGW B2WRF4 UTOT_KPA RAD 7/15/2014 6:00 R
11:28
399-1-15 | 6/11/2014 | N Uranium 656 | ug/L 00832 | 0144 | 1 | GW | R PNLGW B2WRB2 UTOT_KPA RAD 7/15/2014 6:00 R
8:13
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399-3-10 6/112/%214 N Uranium 531 | ugl 00819 | 0144 | 1 | GW | R PNLGW | B2WRH4 UTOT_KPA RAD 7/26/2014 6:01
39318 | 61812014 | N Uranium 564 | ugl 0.0835 | 0144 | 1 | GW | R PNLGW B2WRJ1 UTOT_KPA RAD 7/26/2014 6:01
309322 | 6182014 | N Uranium 0.068 | ugl | U 0.0809 | 00809 | 1 | Gw | R PNLGW | B2WRK4 UTOT_KPA RAD 7/26/2014 6:01
399-3-34 6/11%1%14 N Uranium 08 ug/L 00797 | 0144 | 1 | GW | R PNLGW | B2WRL2 UTOT_KPA RAD 7/26/2014 6:01
699-SO-E4A | 62712014 | N Uranium 654 | ugl 00779 | 0144 | 1 | GW | R PNLGW | B2WRVA UTOT_KPA RAD 8/1/2014 6:00
699-S0-E4E | 62712014 | N Uranium 182 | ugl 00812 | 0144 | 1 | GW | R PNLGW | B2WRVS UTOT_KPA RAD 8/1/2014 6:00
399-4-7 6/2151/_22% 14| N Uranium 442 | ugl | D 2.33 1 10 | Gw | R PNLGW | B2WRP1 UTOT_KPA RAD 7/28/2014 13:47
30941 | 6252014 | N Uranium 9.06 | ugl 0.233 1 1 |ew | R PNLGW | B2WR92 UTOT_KPA RAD 7/28/2014 13:47
309150 | 6252014 | N Uranium 279 | ugl | D 2.33 1 10 | 6w | R PNLGW | B2WRCS UTOT_KPA RAD 7/28/2014 13:47
309414 | 6252014 | N Uranium 436 | ugl | D 2.33 1 10 | Gw | R PNLGW | B2WRN5 UTOT_KPA RAD 7/28/2014 13:47
300-1-16A | 6102014 | N Uranium 628 | ugl 0.205 1 1 |ew | R PNLGW | B2WN34 UTOT_KPA RAD 7/14/2014 7:25
30-1-16A | 6102014 | N Uranium 176 | ugl 0.205 1 1 |ew | R PNLGW | B2WN18 UTOT_KPA RAD 7/14/2014 7:25
O-I-A7A | 6102014 | N Uranium 457 | ugll | D 2.05 1 10 | ew | R PNLGW | B2WN26 UTOT_KPA RAD 7/1412014 7:25
39108 | 6102014 | N Uranium | 0.0053 | uglL | U 0205 | 0205 | 1 | GW | R PNLGW | B2WN15 UTOT_KPA RAD 7/1412014 7:25
399-1-17A | 6/1 g_/ggm N Uranium 489 | ugl | D 2.05 1 10 | Gw | R PNLGW | B2WN25 UTOT_KPA RAD 7/1412014 7:25
3091108 | 61112014 | N Uranium 115 | ugl 00812 | 0144 | 1 | GW | R PNLGW | B2WN11 UTOT_KPA RAD 7/14/2014 12:00
3925 | 6112014 | N Uranium 345 | ugl 0.0835 | 0.144 | 1 | GW | R PNLGW | B2WRHO UTOT_KPA RAD 7/14/2014 12:00
699-531- | 121211201 | N Uranium 284 | ugl 00718 | 0144 | 1 | GW | R PNLGW B2YMB1 UTOT_KPA RAD 1/22/2015 12:00
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399-1-12 12/18/201 | N Uranium 13.5 ug/L 00759 | 0144 | 1 | GW | R PNLGW B2YLRO UTOT_KPA RAD 1/22/2015 12:00
49:20
399-1-16B | 7/22/2014 | N Uranium 8.14 ug/L 00692 | 0144 | 1 | GW | R PNLGW B2WX91 UTOT KPA RAD 8/23/2014 6:00 R
14:15
399-3-10 12/18/201 | N Uranium 154 ug/L 00754 | 0144 | 1 |GW | R PNLGW B2YM11 UTOT_KPA RAD 1/22/2015 12:00 R
411:53
699-S19-E13 | 12/21/201 | Y Uranium 5.75 ug/L 0067 | 1 |Gw | R PNLGW B2YM87 | 6020 METALS_ICPMS INORGANIC 1/19/2015 6:00 R
4 8:24
399-1-17B | 2/18/2015 | N Uranium 0.0577 | ugll | U 0.0779 | 00779 | 1 | GW | R PNLGW B305P1 UTOT_KPA RAD 3/24/2015 6:00
9:19
399-1-16A | 7/22/2014 | N Uranium 29.7 ugll | D 2.33 1 10 | 6w | R PNLGW B2WX88 UTOT_KPA RAD 9/2/2014 7:25 R
12:59
399-1-21A | 12/18/201 | N Uranium 18.2 ug/L 00741 | 0144 | 1 | GW | R PNLGW B2YLW5 UTOT KPA RAD 1/22/2015 12:00 R
413:20
399-4-12 12/18/201 | N Uranium 24.3 ug/L 00788 | 0144 | 1 |GW | R PNLGW B2YM56 UTOT_KPA RAD 1/22/2015 12:00 R
413:11
399-4-12 12/18/201 | N Uranium 24.4 ug/L A 0077 | 0144 | 1 |Gw | R PNLGW B2YM57 UTOT_KPA RAD 1/22/2015 12:00 R
413:11
399-1-59 12/19/201 | N Uranium 9.32 ug/L 00797 | 0144 | 1 | GwW | R PNLGW B2YLX4 UTOT_KPA RAD 1/22/2015 12:00 R
412:20
399-6-3 12/19/201 | N Uranium 17.1 ug/L 00779 | 0144 | 1 | GwW | R PNLGW B2YM79 UTOT_KPA RAD 1/22/2015 12:00 R
49:57
399-3-18 12/19/201 | N Uranium 109 ug/L 00838 | 0144 | 1 |GwW | R PNLGW B2YM18 UTOT_KPA RAD 1/22/2015 12:00 R
410:37
399-3-6 6/25/2014 | N Uranium 20.9 ug/L 008 | 0144 | 1 |Gw | R PNLGW B2WRL9 UTOT_KPA RAD 7/28/2014 13:44 R
10:16
399-4-1 6/25/2014 | N Uranium 224 ug/L 00815 | 0144 | 1 |GW | R PNLGW B2WRMS5 UTOT_KPA RAD 7/28/2014 13:44 R
8:46
399-4-15 6/25/2014 | N Uranium 417 ug/L 00819 | 0144 | 1 |GwW | R PNLGW B2WRN7 UTOT_KPA RAD 7/28/2014 13:44 R
9:23
399-6-3 6/25/2014 | N Uranium 19.1 ug/L 00815 | 0144 | 1 |GwW | R PNLGW B2WRRO UTOT_KPA RAD 7/28/2014 13:44 R
8:38
399-3-2 6/25/2014 | N Uranium 7.87 ug/L 00803 | 0144 | 1 |GwW | R PNLGW B2WRJ6 UTOT_KPA RAD 7/28/2014 13:44 R
11:45
399-4-12 6/25/2014 | N Uranium 32.8 ug/L 00809 | 0144 | 1 |GW | R PNLGW B2WRN1 UTOT_KPA RAD 7/28/2014 13:44 R
11:55

A-29




ECF-HANFORD-16-0061, REV. 0

Table A-3. COI Concentrations Excluded from the HEIS Database Query per Input from the Project Scientist

1
= 2 o 4
= m sTD | st | E )| zu O st | 5 | o | 26 2
E = STDCON | VALU | ANAL | g | L@ 4 E sTD ([ REPO| < | § | ©F SAMP METHOD 2
WELL NAME < S | lonename | E |unms | 3| 23 53 woa |rine | S | B | E8 OWNER ID e METHOD NAME SRTCCORY LOAD DATE TIME g
o L RPTD | RPTD | o | X3 Z umIT | S a5 @
= | > = L
< = < o (S
) = =
399320 | 12/19/201 | N Uranium 399 | ugl | D 2.45 1 10 | GW | R PNLGW B2YM27 UTOT_KPA RAD 1/18/2015 6:01
412:00
399-54B | 12/18/201 | N Uranium 782 | ugl 0.245 1 1 |ew | R PNLGW B2YM75 UTOT_KPA RAD 1/18/2015 6:01
413:54
39936 | 12/19/201 | N Uranium 169 | ugl 0.245 1 1 |ew | R PNLGW B2YM46 UTOT_KPA RAD 1/18/2015 6:01
410:30
399-2-1 12/18/201 | N Uranium 973 | ugl | D 2.45 1 10 | GW | R PNLGW B2YLY6 UTOT_KPA RAD 1/18/2015 6:01
414:54
699-S6-E4K | 6/27/2014 | N Uranium 9.79 | ugl 0.233 1 1 |ew | R PNLGW B2WRW UTOT_KPA RAD 7/28/2014 13:45
8:31 2
399-2-1 12/18/201 | N Uranium 983 | ugl | D 2.45 1 10 | GW | R PNLGW B2YLY7 UTOT_KPA RAD 1/18/2015 6:01
414:54
399322 | 12/19/201 | N Uranium | 00026 | ugll | U 0245 | 0245 | 1 | GW | R PNLGW B2YM31 UTOT_KPA RAD 1/18/2015 6:01
49:16 7
39939 | 12/18/201 | N Uranium 983 | ugl 0.08 | 0144 | 1 |GW | R PNLGW B2YM49 UTOT_KPA RAD 1/22/2015 12:00
411:10
39922 | 12/21/201 | N Uranium 107 | ugl 00832 | 0144 | 1 | GW | R PNLGW B2YMO1 UTOT_KPA RAD 1/22/2015 12:00
49:48
39925 | 12/21/201 | N Uranium 286 | ugl 0.0785 | 0.144 | 1 | GW | R PNLGW B2YMO07 UTOT_KPA RAD 1/22/2015 12:00
411:33
399-3-12 | 12/19/201 | N Uranium 161 | ugl 0.245 1 1 |ew | R PNLGW B2YM15 UTOT_KPA RAD 1/18/2015 6:01
4 9:55
399-121B | 12/18/201 | N Uranium : ugll | U 0245 | 0245 | 1 | GW | R PNLGW B2YLW9 UTOT_KPA RAD 1/18/2015 6:01
412:32 0.0482
399-3-1 12/19/201 | N Uranium 106 | ugl | D 2.45 1 10 | GW | R PNLGW B2YMO09 UTOT_KPA RAD 1/18/2015 6:01
411:18
699-S30- | 6/18/2014 | N Uranium 7.08 | ugl 00788 | 0144 | 1 | GW | R PNLGW B2TK80 UTOT_KPA RAD 8/11/2014 12:00
E15A 11:02
399-3-19 | 12/19/201 | N Uranium 913 | ugl 0.245 1 1 |ew | R PNLGW B2YM20 UTOT_KPA RAD 1/18/2015 6:01
411:45
399-85A | 12/21/201 | N Uranium 403 | uglL | D 2.45 1 10 | GW | R PNLGW B2YM81 UTOT_KPA RAD 1/19/2015 6:00
48:20
399-4-1 12/21/201 | N Uranium 233 | ugl | D 2.45 1 10 | GW | R PNLGW B2YM51 UTOT_KPA RAD 1/19/2015 6:00
49:09
399232 | 12/21/201 | N Uranium 319 | ugl | D 2.45 1 10 | GW | R PNLGW B2YMO05 UTOT_KPA RAD 1/19/2015 6:00
410:42
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399-4-14 | 12/21/201 | N Uranium 428 | uglL | D 2.45 1 10 |ew | R PNLGW B2YM63 UTOT_KPA RAD 1/19/2015 6:00
4 10:50
399-4-7 12/21/201 | N Uranium 60.1 ugl | D 2.45 1 10 |ew | R PNLGW B2YM69 UTOT KPA RAD 1/19/2015 6:00 R
411:34
399-1-10A | 8/19/2014 | N Uranium 283 | uglL 00819 | 0144 | 1 |Gw | R PNLGW B2X5T0 UTOT KPA RAD 9/23/2014 6:00 R
12:25
699-S19-E13 | 12/21/201 | N Uranium 6.61 ug/L 0067 | 1 |ow | R PNLGW B303T6 | 6020 METALS_ICPMS INORGANIC 1/19/2015 6:00 R
4 8:24
399-4-9 7/22/2014 | N Uranium 599 | uglL 00828 | 0144 | 1 |cow | R PNLGW B2WRP3 UTOT_KPA RAD 8/26/2014 6:00 R
9:31
699-S6-E4L | 7/29/2014 | N Uranium 421 ug/L 00703 | 0144 | 1 |ow | R PNLGW B2WRW UTOT_KPA RAD 8/29/2014 6:00 R
12:16 5
399-1-17B | 7/28/2014 | N Uranium 00157 | uglL | U 00768 | 00768 | 1 | 6w | R PNLGW B2WX98 UTOT KPA RAD 8/29/2014 6:00 R
10:07
399-1-188 | 7/28/2014 | N Uranium 0 ugl | U 0.0765 | 00765 | 1 | GW | R PNLGW B2WXB5 UTOT KPA RAD 8/29/2014 6:00 R
13:07
309-1-10A | 7/22/2014 | N Uranium 236 | uglL | D 2.33 1 10 |ew | R PNLGW B2WX81 UTOT_KPA RAD 9/2/2014 7:25 R
10:29
399-1-18A | 8/20/2014 | N Uranium 586 | ugl 00733 | 0144 | 1 |cow | R PNLGW B2X5W5 UTOT_KPA RAD 9/23/2014 6:00 R
10:50
399-1-17A | 8/20/2014 | N Uranium 777 | uglL 00743 | 0144 | 1 |ow | R PNLGW B2X5V6 UTOT_KPA RAD 9/23/2014 6:00 R
12:48
399-1-17A | 8/20/2014 | N Uranium 754 | uglL 00728 | 0144 | 1 |ow | R PNLGW B2X5V5 UTOT_KPA RAD 9/23/2014 6:00 R
12:48
399-1-18A | 7/28/2014 | N Uranium 623 | ugl 0.233 1 1 |ew | R PNLGW B2WXB2 UTOT KPA RAD 0/2/2014 7:44 R
11:50
309-1-16A | 8/19/2014 | N Uranium 49 ug/L 0083 | 0144 | 1 |GwW | R PNLGW B2X5T8 UTOT_KPA RAD 9/23/2014 6:00 R
10:07
399-1-188 | 7/21/2015 | N Uranium 00308 | uglL | U 027 | 027 1 |ew | R PNLGW B31J28 UTOT_KPA RAD 8/20/2015 6:00
9:07
399-1-188 | 2/19/2015 | N Uranium 00356 | uglL | U 0245 | 0245 | 1 |cow | R PNLGW B305P9 UTOT_KPA RAD 3/24/2015 6:00
9:09
399-1-10B | 7/22/2014 | N Uranium 0 ugl | U 00751 | 00751 | 1 | 6w | R PNLGW B2W X84 UTOT_KPA RAD 8/26/2014 6:00 R
11:54
309-1-17A | 7/28/2014 | N Uranium 666 | ugl | D 2.33 1 10 |ew | R PNLGW B2WX95 UTOT KPA RAD 0/2/2014 7:44 R
10:50
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399-1-18B 8/21%/_20(;14 N Uranium 0406 | uglL | DU 0931 | 0931 | 4 |Gw | R PNLGW B2X5W9 UTOT_KPA RAD 9/24/2014 7:15

699-36.64 | 1002014 | Y lodine-129 | 0.665 | pCiL | U 1.45 1 1 | GW | C | CENTPLAT | B2XBN5 | 1129 SEP_LEPS_GS RAD 11/4/2014 9:28 R
3091108 | 6192014 | N Uranium 0248 | ugl | DU 0931 | 0931 | 4 |Gw | R PNLGW B2X5T4 UTOT_KPA RAD 9/19/2014 14:06 R
391108 | 01222014 | N Uranium 0117 | ugl | U 0233 | 0233 | 1 |Gw | R PNLGW B2XK89 UTOT_KPA RAD 10/23/2014 6:24 R
3091188 | 92412014 | N Uranium 0547 | uglL Q 0.233 1 1 |ew | R PNLGW B2XKB6 UTOT_KPA RAD 10/28/2014 6:39 R
3001168 | 0242014 | N Uranium 0217 | uwgl | U | a 0233 | 0233 | 1 |Gw | R PNLGW B2XKB7 UTOT_KPA RAD 10/28/2014 6:39 R
699-S0-E4A | 982014 | N Uranium 663 | ugl 0.233 1 1 |ew | R PNLGW B2XDP9 UTOT_KPA RAD 10/9/2014 15:18 R
399-2-1 912014 | N Uranium 127 | ugl 2.33 1 10 | ew | R PNLGW B2XDL3 UTOT_KPA RAD 10/9/2014 15:18 R
699-S0£48 | 082014 | N Uranium 613 | ugl 0.233 1 1 |ew | R PNLGW | B2WRV5 UTOT_KPA RAD 10/9/2014 15:18 R
699-Se-E4L | 982014 | N Uranium 477 | uglL 0.0835 | 0144 | 1 | GW | R PNLGW B2XDR3 UTOT_KPA RAD 10/25/2014 6:01 R
01214 | 982014 | N Uranium 271 | ugl 00822 | 0144 | 1 | GW | R PNLGW B2XDK9 UTOT_KPA RAD 10/25/2014 6:01 R
01178 | 01222014 | N Uranium 0 ugll | U 0233 | 0233 | 1 |Gw | R PNLGW B2XK99 UTOT_KPA RAD 10/23/2014 6:24 R
30-1-168 | 01222014 | N Uranium 765 | ugl 0.233 1 1 |ew | R PNLGW B2XK94 UTOT_KPA RAD 10/23/2014 6:24 R
309334 | 0242014 | N Uranium 556 | ugl | D | Q 2.33 1 10 | ew | R PNLGW B2XDN7 UTOT_KPA RAD 10/28/2014 6:39 R
399-1-10A 9/214;/_20%14 N Uranium 268 | uglL Q 0.0809 | 0.144 | 1 | GW | R PNLGW B2XDJ7 UTOT_KPA RAD 11/5/2014 6:00 R
30-1-18A | 0242014 | N Uranium 552 | ugl Q 0.0819 | 0144 | 1 | GW | R PNLGW B2XKB2 UTOT_KPA RAD 11/5/2014 6:00 R
39310 | 92412014 | N Uranium 125 | ugl Q 0.0794 | 0144 | 1 | GW | R PNLGW B2XDL6 UTOT_KPA RAD 11/5/2014 6:00 R
39319 | 92412014 | N Uranium 771 | ugl Q 00835 | 0144 | 1 | GW | R PNLGW | B2XDM3 UTOT_KPA RAD 11/5/2014 6:00 R
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Table A-3. COI Concentrations Excluded from the HEIS Database Query per Input from the Project Scientist
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399-3-22 9/24/2014 N Uranium 0.126 ug/L Q 0.0819 | 0.144 1 GW | R PNLGW B2XDN1 UTOT_KPA RAD 11/5/2014 6:00
9:43
399-3-38 9/24/2014 N Uranium 52 ug/L Q 0.0812 | 0.144 1 GW | R PNLGW B2XDPO UTOT_KPA RAD 11/5/2014 6:00 R
10:48
399-1-16A 9/22/2014 N Uranium 56.8 ug/L 0.0819 | 0.144 1 GW | R PNLGW B2XDK1 UTOT_KPA RAD 11/5/2014 6:00 R
12:09
399-1-17A 9/22/2014 N Uranium 66.3 ug/L 0.08 0.144 1 GW | R PNLGW B2XDK5 UTOT_KPA RAD 11/5/2014 6:00 R
12:57
399-4-15 9/24/2014 N Uranium 25.8 ug/L D Q 2.33 1 10 | GW | R PNLGW B2XDP5 UTOT_KPA RAD 10/28/2014 6:39 R
9:12
399-4-15 9/24/2014 N Uranium 24.9 ug/L D Q 2.33 1 10 | GW | R PNLGW B2XDP4 UTOT_KPA RAD 10/28/2014 6:39 R
9:12
399-3-20 9/24/2014 N Uranium 52.8 ug/L D Q 2.33 1 10 | GW | R PNLGW B2XDM7 UTOT_KPA RAD 10/28/2014 6:39 R
11:15
399-3-12 9/24/2014 N Uranium 19.7 ug/L D Q 0.465 1 2 |6W | R PNLGW B2XDMO UTOT_KPA RAD 10/28/2014 6:39 R
10:20
399-1-2 10/20/201 N Uranium 577 ug/L 0.0838 | 0.144 1 GW | R PNLGW B2YH36 UTOT_KPA RAD 11/27/2014 6:01 R
411:39
399-4-10 10/20/201 N Uranium 75 ug/L 0.0832 | 0.144 1 GW | R PNLGW B2YH37 UTOT_KPA RAD 11/27/2014 6:01 R
410:30
499-S1-8J 10/30/201 N Uranium 0.691 ug/L 0.0838 | 0.144 1 GW | R PNLGW B2XWY1 UTOT_KPA RAD 11/28/2014 12:00 R
410:57
499-S0-7 10/30/201 N Uranium 1.83 ug/L Q 0.0819 | 0.144 1 GW | R PNLGW B2XWWS8 UTOT_KPA RAD 11/28/2014 12:00 R
49:43
499-S0-7 10/30/201 N Uranium 1.86 ug/L Q 0.0825 | 0.144 1 GW | R PNLGW B2XWW9 UTOT_KPA RAD 11/28/2014 12:00 R
49:43
199-K-152 10/27/201 Y Hexavalent 14.3 ug/L X | HQ 3 1 GW | R PNLGW B32VL1 7196_CR6 INORGANIC 11/26/2015 6:01 R
512:55 Chromium
499-S0-7 10/30/201 N Uranium 25 ug/L Q 0.23 2 |6W | R PNLGW B2XWX1 6020_METALS_ICPMS INORGANIC 12/9/2014 6:50 R
49:43
499-S0-7 10/30/201 N Uranium 2.3 ug/L Q 0.23 2 |6W | R PNLGW B2XWX0 | 6020 METALS_ICPMS INORGANIC 12/9/2014 6:50 R
49:43
399-1-8 12/3/2014 N Uranium 1.12 ug/L 0.233 1 1 GW | R PNLGW B2YLY3 UTOT_KPA RAD 1/3/2015 6:01 R
13:15
399-1-10A 12/3/2014 N Uranium 27.9 ug/L D 2.33 1 10 | GW | R PNLGW B2YLPO UTOT_KPA RAD 1/2/2015 6:01 R
12:20
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Table A-3. COI Concentrations Excluded from the HEIS Database Query per Input from the Project Scientist
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499-S0-7 | 10/30/201 | Y Uranium 23 | ugl 023 | 2 |GW | R PNLGW | B2XWX5 | 6020_METALS_ICPMS INORGANIC 12/9/2014 6:50
49:43
499-1-8J | 10/30/201 | N Uranium 1 ug | C 023 | 2 |GW | R PNLGW | B2XWY2 | 6020_METALS_ICPMS INORGANIC 12/9/2014 6:50 R
410:57
499-S1-8J | 10/30/201 | Y Uranium 1.1 ug | C 023 | 2 |GW | R PNLGW | B2XWY4 | 6020_METALS_ICPMS INORGANIC 12/9/2014 6:50 R
410:57
399-1-16B | 12/3/2014 | N Uranium 82 | ugl 0.233 1 1 |ew | R PNLGW B2YLTH UTOT_KPA RAD 1/2/2015 6:01 R
11:35
399-1-188 | 12/3/2014 | N Uranium - ugll | U 0233 | 0233 | 1 |GW | R PNLGW B2YLV7 UTOT_KPA RAD 1/2/2015 6:01 R
9:31 0.0047
8
399-1-15 | 12/3/2014 | N Uranium 6.02 | ugl 0.233 1 1 |ew | R PNLGW B2YLR4 UTOT_KPA RAD 1/2/2015 6:01 R
10:47
399-16 | 12/3/12014 | N Uranium 624 | ugl 0.233 1 1 |ew | R PNLGW B2YLX6 UTOT_KPA RAD 1/2/2015 6:01 R
11:15
399-1-18B | 8/14/2015 | N Uranium 0 ugll | U 027 | 027 | 1 |GW | R PNLGW B31WJ6 UTOT_KPA RAD 9/15/2015 6:00
12:22
499-S0-7 | 10/30/201 | Y Uranium 24 | ugl 023 | 2 |GW | R PNLGW | B2XWX4 | 6020_METALS_ICPMS INORGANIC 12/9/2014 6:50 R
49:43
399-3-34 | 12/18/201 | N Uranium 469 | ugl | D 2.45 1 10 | GW | R PNLGW B2YM38 UTOT_KPA RAD 1/17/2015 6:01 R
410:03
399-12 | 12/18/201 | N Uranium 7.02 | ugl 0.245 1 1 |ew | R PNLGW B2YLW1 UTOT_KPA RAD 1/17/2015 6:01 R
411:03
399-4-10 | 12/21/201 | N Uranium 80.3 | ugl 00782 | 0144 | 1 | GW | R PNLGW B2YM54 UTOT_KPA RAD 1/30/2015 12:00 R
412:43
399-3-33 | 12/21/201 | N Uranium 435 | uglL 0.0797 | 0144 | 1 | GW | R PNLGW B2YM35 UTOT_KPA RAD 1/30/2015 12:00 R
412:30
399-3-38 | 12/21/201 | N Uranium 444 | ugl 0.0809 | 0.144 | 1 | GW | R PNLGW B2YM42 UTOT_KPA RAD 1/30/2015 12:00 R
412:00
699-S28-E12 | 12/10/201 | N Uranium 105 | ugl 0.233 1 1 |ew | R PNLGW B2YM92 UTOT_KPA RAD 1/9/2015 6:00 R
410:40
699-S30- | 12/10/201 | N Uranium 592 | ugl 0.233 1 1 |ew | R PNLGW B2YM98 UTOT_KPA RAD 1/9/2015 6:00 R
E15A 49:55
699-S6-E4B | 12/512014 | N Uranium 6.06 | ugl 0.233 1 1 |ew | R PNLGW B2YMD9 UTOT_KPA RAD 1/7/2015 6:00 R
12:51
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699-S6-E4E | 12/5/2014 | N Uranium 212 | ugl | D 2.33 1 10 | 6w | R PNLGW B2YMF7 UTOT_KPA RAD 1/7/2015 6:00
11:03
399-1-18B | 9/11/2015 | N Uranium 0 ugll | U 027 | 027 1 |ew | R PNLGW B32834 UTOT_KPA RAD 10/13/2015 6:00
10:32
AT-H-1-D | 1/13/2015 | N Uranium 0192 | ugll | U 0245 | 0245 | 1 |GW | R PNLGW B2YCJ3 UTOT_KPA RAD 1/29/2015 15:15
10:40
399-1-17A | 12/8/2014 | N Uranium 415 | ugl | D 2.33 1 10 | 6w | R PNLGW B2YLT4 UTOT_KPA RAD 1/7/2015 6:00 R
9:47
399-1-17A | 12/8/2014 | N Uranium 45 ugl | D 2.33 1 10 | 6w | R PNLGW B2YLT5 UTOT_KPA RAD 1/7/2015 6:00 R
9:47
399-4-15 | 12/21/201 | N Uranium 202 | uglL 00803 | 0144 | 1 |GW | R PNLGW B2YM65 UTOT_KPA RAD 1/30/2015 12:00 R
49:42
399-1-11 12/8/2014 | N Uranium 828 | ugl 0.233 1 1 |ew | R PNLGW B2YLP7 UTOT_KPA RAD 1/8/2015 6:00 R
13:50
299-E24-18 | 1/9/2015 | N | Strontium-90 | 6.96 | pCilL 1.91 2 1 |ew | R PNLGW B300N2 | SRTOT_SEP_PRECIP_G RAD 2/11/2015 4:59 R
12:25 PC
399-3-22 | 9/11/2015 | N Uranium 0.0956 | ugll | U 027 | 027 1 |ew | R PNLGW B32CR2 UTOT_KPA RAD 10/14/2015 6:00
12:40
299-E17-19 | 1/8/2015 | N | Strontium-90 | 141 | pCilL 1.9 2 1 |ew | R PNLGW B300K3 | SRTOT_SEP_PRECIP_G RAD 2/7/2015 6:00 R
9:35 PC
399-1-17B | 1/23/2015 | N Uranium - ugll | U 00794 | 00794 | 1 |GW | R PNLGW B2YWLO UTOT_KPA RAD 2/17/2015 14:44
9:56 0.0037
4
399-1-10B | 1/23/2015 | N Uranium 00195 | ugll | U 0.0768 | 00768 | 1 | GW | R PNLGW B2YWJ2 UTOT_KPA RAD 2/17/2015 14:44
9:01
399-1-10B | 9/11/2015 | N Uranium 0.0484 | ugll | U 0.08 | 0.08 1 |ew | R PNLGW B32815 UTOT_KPA RAD 10/22/2015 6:00
11:06
399-1-17B | 9/9/2015 | N Uranium 0 ugll | U 00797 | 00797 | 1 |GW | R PNLGW B32826 UTOT_KPA RAD 10/22/2015 6:00
10:10
299-E28-31 | 4/14/2015 | N | Technetum-99 | 0.151 | pCilg | U 0.601 15 1 | GW | WM | CENTPLAT | B30T74 TC99_ETVDSK_LSC RAD 4/30/2015 8:29 R
13:05
399-1-18B | 3/19/2015 | N Uranium 00132 | ugll | U 0253 | 0253 | 1 |GW | R PNLGW B30CY0 UTOT_KPA RAD 4/18/2015 6:00
9:29
399-1-10B | 3/19/2015 | N Uranium 0.0044 | ugll | U 0.0694 | 0.0694 | 1 [ GW | R PNLGW B30CV8 UTOT_KPA RAD 4/30/2015 12:00
10:51 5
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Table A-3. COI Concentrations Excluded from the HEIS Database Query per Input from the Project Scientist
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399-1-17B 3/19/2015 N Uranium 0 ug/L u A 0.0809 | 0.0809 1 GW | R PNLGW B30CX1 UTOT_KPA RAD 4/30/2015 12:00
8:40
C7937 6/19/2015 N Strontium-90 73.9 pCi/L Y 1.17 2 1 GW | R PNLGW B319L7 | SRISO_SEP_PRECIP_G RAD 7/21/2015 6:00 R
9:57 PC
299-E20-1 6/30/2015 N lodine-129 0.485 pCi/L u 0.675 1 1 GW | C CENTPLAT B31F60 1129LL_SEP_LEPS_GS RAD 7/29/2015 6:00
11:01
399-1-21B 6/12/2015 N Uranium 0.0089 | ug/L U A 0.253 | 0.253 1 GW | R PNLGW B31742 UTOT_KPA RAD 7/15/2015 6:00
13:12 3
399-1-17B 6/9/2015 N Uranium 0.0099 | ug/L u 0.0776 | 0.0776 1 GW | R PNLGW B31852 UTOT_KPA RAD 7/17/2015 6:00
9:52 2
399-3-22 6/14/2015 N Uranium 0.0358 | ug/L U A 0.253 | 0.253 1 GW | R PNLGW B31791 UTOT_KPA RAD 7/15/2015 6:00
12:06
C6324 6/15/2015 N Total 1200 ug/L N Y 16 1 GW | R PNLGW B319K4 WTPH_DIESEL ORGANIC 7/30/2015 14:34 R
10:48 petroleum
hydrocarbons -
diesel range
399-1-10B 7/21/2015 N Uranium 0.072 ug/L U 0.0822 | 0.0822 1 GW | R PNLGW B31J04 UTOT_KPA RAD 9/1/2015 5:44
13:10
399-1-10B 8/14/2015 N Uranium 0.0377 | ug/L U 0.0797 | 0.0797 1 GW | R PNLGW B31WD9 UTOT_KPA RAD 9/23/2015 12:00
9:04
399-1-10B 8/14/2015 N Uranium 0.0266 | ug/L u 0.068 | 0.068 1 GW | R PNLGW B31WFO0 UTOT_KPA RAD 9/23/2015 12:00
9:04
399-1-17B 8/14/2015 N Uranium 0.0335 | ug/L u 0.077 | 0.077 1 GW | R PNLGW B31WHS8 UTOT_KPA RAD 9/23/2015 12:00
10:19
199-K-111A | 11/3/2015 N Hexavalent 86.8 ug/L FQ 3 1 GW | R PNLGW B33312 7196_CR6 INORGANIC 12/2/2015 12:54 R
8:45 Chromium
199-K-111A | 11/3/2015 Y Hexavalent 92.5 ug/L FQ 3 1 GW | R PNLGW B33317 7196_CR6 INORGANIC 12/2/2015 12:54 R
8:45 Chromium
699-49-55A | 10/21/201 N Uranium 0.0326 | ug/L u 0.0713 | 0.0713 1 GW | R PNLGW B30P47 UTOT_KPA RAD 12/15/2015 6:00
510:49
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Table A-4. Measurement Locations and Type
A hard copy of Table A-4 is not included in this ECF due to size restriction (10,179 records). Table A-4 is
available in electronic format.
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Table A-5. Data Removed from Interpolation Datasets

WELL NAME Col sspaMAPOU Reason To Exclude
199-B2-12 ALL ALL Well screened in water-bearing unit of RUM
199-B2-15 ALL ALL Well screened in water-bearing unit of RUM
199-B2-16 ALL ALL Well screened in lower unconfined aquifer.
199-B3-51 ALL ALL Screened in lower portion of unconfined aquifer. Extent of plume in this area defined by
water table well 199-B3-47
Hexavalent 100-BC-5;100-BC- : : .
199-B4-4 Chromium:Chromium 5 LO Long screen interval appears to bias Cr(VI) concentrations low compared to nearby wells
199-B4-18 ALL ALL Screened in lower portion of unconfined aquifer.
199-B5-5 ALL ALL Well screened in lower unconfined aquifer.
199-B5-6 ALL ALL Well screened in lower unconfined aquifer.
199-B5-9 ALL ALL Screened in lower portion of unconfined aquifer.
199-B5-11 ALL ALL Screened in lower portion of unconfined aquifer.
199-B5-13 ALL ALL Screened in lower portion of unconfined aquifer.
699-66-91 ALL ALL Well screened in Basalt
Hyporheic sampling points. Some samples were non-representative. Nearby conventional
C8840 ALL ALL ; - :
aquifer tubes yield data more representative of groundwater
Hyporheic sampling points. Some samples were non-representative. Nearby conventional
C8841 ALL ALL 3 : ;s
aquifer tubes yield data more representative of groundwater
Hyporheic sampling points. Some samples were non-representative. Nearby conventional
C8842 ALL ALL : : s
aquifer tubes yield data more representative of groundwater
Hyporheic sampling points. Some samples were non-representative. Nearby conventional
C8843 ALL ALL ; ; 2
aquifer tubes yield data more representative of groundwater
c8844 ALL ALL Hyporheic sampling points. Some samples were non-representative. Nearby conventional

aquifer tubes yield data more representative of groundwater
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Table A-5. Data Removed from Interpolation Datasets

WELL NAME Col sspaMAPOU Reason To Exclude
Hyporheic sampling points. Some samples were non-representative. Nearby conventional
C8845 ALL ALL : : -
aquifer tubes yield data more representative of groundwater
Hyporheic sampling points. Some samples were non-representative. Nearby conventional
C8846 ALL ALL ; ; 2
aquifer tubes yield data more representative of groundwater
Hyporheic sampling points. Some samples were non-representative. Nearby conventional
Cc8847 ALL ALL > - s
aquifer tubes yield data more representative of groundwater
Hyporheic sampling points. Some samples were non-representative. Nearby conventional
C8848 ALL ALL 3 v 3
aquifer tubes yield data more representative of groundwater
Hyporheic sampling points. Some samples were non-representative. Nearby conventional
C8849 ALL ALL : p .
aquifer tubes yield data more representative of groundwater
C8850 ALL ALL Hyporheic sampling points. Some samples were non-representative. Nearby conventional
aquifer tubes yield data more representative of groundwater
Hyporheic sampling points. Some samples were non-representative. Nearby conventional
C8851 ALL ALL : ; 3
aquifer tubes yield data more representative of groundwater
Hyporheic sampling points. Some samples were non-representative. Nearby conventional
C8852 ALL ALL : - <
aquifer tubes yield data more representative of groundwater
Hyporheic sampling points. Some samples were non-representative. Nearby conventional
C8853 ALL ALL 3 g 3
aquifer tubes yield data more representative of groundwater
Hyporheic sampling points. Some samples were non-representative. Nearby conventional
C8854 ALL ALL : p "
aquifer tubes yield data more representative of groundwater
Hyporheic sampling points. Some samples were non-representative. Nearby conventional
C8855 ALL ALL : 5 2
aquifer tubes yield data more representative of groundwater
Hyporheic sampling points. Some samples were non-representative. Nearby conventional
C8856 ALL ALL : : 3
aquifer tubes yield data more representative of groundwater
Hyporheic sampling points. Some samples were non-representative. Nearby conventional
C8857 ALL ALL : - :
aquifer tubes yield data more representative of groundwater
c8858 ALL ALL Hyporheic sampling points. Some samples were non-representative. Nearby conventional

aquifer tubes yield data more representative of groundwater
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Table A-5. Data Removed from Interpolation Datasets

WELL NAME Col sspaMAPOU Reason To Exclude
Hyporheic sampling points. Some samples were non-representative. Nearby conventional
C8859 ALL ALL : : s
aquifer tubes yield data more representative of groundwater
Hyporheic sampling points. Some samples were non-representative. Nearby conventional
C8860 ALL ALL ; : .
aquifer tubes yield data more representative of groundwater
Hyporheic sampling points. Some samples were non-representative. Nearby conventional
C8861 ALL ALL > - s
aquifer tubes yield data more representative of groundwater
Hyporheic sampling points. Some samples were non-representative. Nearby conventional
C9441 ALL ALL 3 g 3
aquifer tubes yield data more representative of groundwater
Hyporheic sampling points. Some samples were non-representative. Nearby conventional
C9442 ALL ALL : p f
aquifer tubes yield data more representative of groundwater
Hyporheic sampling points. Some samples were non-representative. Nearby conventional
C9443 ALL ALL : : -
aquifer tubes yield data more representative of groundwater
Hyporheic sampling points. Some samples were non-representative. Nearby conventional
C9444 ALL ALL : : 3
aquifer tubes yield data more representative of groundwater
Hyporheic sampling points. Some samples were non-representative. Nearby conventional
C9445 ALL ALL : : :
aquifer tubes yield data more representative of groundwater
Hyporheic sampling points. Some samples were non-representative. Nearby conventional
C9446 ALL ALL ; g 3
aquifer tubes yield data more representative of groundwater
199-F5-43B ALL ALL Well screened in water-bearing unit of RUM
199-F5-53 ALL ALL Well screened in water-bearing unit of RUM
199-D5-134 ALL ALL Well screened in the RUM
199-D5-141 ALL ALL Well screened in the RUM
199-D8-54B ALL ALL Well screened in the RUM
199-H2-1 ALL ALL Well screened in the RUM
199-H3-10 ALL ALL Well screened in the RUM
199-H3-2C ALL ALL Well screened in the RUM
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Table A-5. Data Removed from Interpolation Datasets

WELL NAME Col sspaMAPOU Reason To Exclude
199-H3-9 ALL ALL Well screened in the RUM
199-H4-12C ALL ALL Well screened in the RUM
199-H4-15CP ALL ALL Well screened in Basalt
199-H4-15CQ ALL ALL Well screened in Ringold Unit A
199-H4-15CR ALL ALL Well screened in Ringold Unit B
199-H4-15CS ALL ALL Well screened in the RUM
199-H4-2 ALL ALL Well screened in Basalt
699-97-43C ALL ALL Well screened in the RUM
699-97-45B ALL ALL Well screened in the RUM
699-97-48C ALL ALL Well screened in the RUM
199-H1-3 ALL ALL This well is sampled wit?r?ltjrt]:sg:f\i/zis;;g::ignee\giligrrn; t;)agrifélirﬁg.resentative groundwater
199-H4-90 ALL ALL Well screened in the RUM
199-H4-91 ALL ALL Well screened in the RUM
699-97-60 ALL ALL Well screened in the RUM
699-97-61 ALL ALL Well screened in the RUM
199-K-109A ALL ALL Well decommissioned in 2008. Da‘t)?ufr:?emciggﬁigr?sl.onger considered representative of
199-K-192 ALL ALL Well screened in the RUM
R B e e s
199-K-27 ALL ALL Well decommissioned in 2008. Da:)?ufr:?énciggﬁigr?sl.onger considered representative of
199-K-32B ALL ALL Well screened in the RUM
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Table A-5. Data Removed from Interpolation Datasets

WELL NAME Col sspaMAPOU Reason To Exclude
199-N-182 ALL ALL 100-NR-2 Strontium-90 N-182: remove from dataset (different screened interval); All
applicable GIA/COI
199-N-70 ALL ALL Well screened more than 15 ft bglow water table. Concentrations of analytes lower
compared to concentrations detected by nearby water table wells
199-N-77 ALL ALL Well screened more than 15 ft bglow water table. Concentrations of analytes lower
compared to concentrations detected by nearby water table wells
199-N-80 ALL ALL Well screened in RUM.
C8205 ALL ALL Drilled as a Groundlng Well. Grqundwater samples collected dur-ujg drilling not
considered representative of current groundwater conditions
Exclude Sr-90 data only. Well screened with 5 ft length screen more than 15 ft below
199-N-120 Strontium-90 ALL water table. Concentrations of Sr-90 much lower compared to concentrations detected by
nearby water table wells
Exclude Sr-90 data only. Well screened with 5 ft length screen at bottom of unconfined
199-N-121 Strontium-90 ALL aquifer more than 15 ft below water table. Concentrations of Sr-90 much lower compared
to concentrations detected by nearby water table wells
Exclude Sr-90 data only. Well screened more than 15 ft below water table.
199-N-69 Strontium-90 ALL Concentrations of Sr-90 much lower compared to concentrations detected by nearby
water table wells
199-N-32 Strontium-90 ALL Low concentration in well no-t considered rgpresentatlve compared to higher
concentrations detected in nearby wells.
299-E16-1 ALL ALL Well screened 468 to 510 ft bgs (468 to_472 ft very deep unconsolidated and 472 to 510
in basalt)
299-E26-8 ALL ALL Well screened in Basalt
299-E33-12 ALL ALL Well screened in Basalt
299-E33-205 ALL ALL Data not considered representative of current groundwater conditions.
299-E33-340 ALL ALL Well screened in Basalt
299-E33-343 ALL ALL Well last sampled in 2012. Due to change in groundwater flow results not considered

representative of 2013 plume conditions.
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Table A-5. Data Removed from Interpolation Datasets

WELL NAME Col sspaMAPOU Reason To Exclude
299-E33-344 ALL ALL Well monitors perched water
Remove well 299-E33-350 as this value was in the perched horizon; Remove E33-350
209-Ea3-980 ALL ALL and E33-351 from all datasets (all COls) and OUs where used
299-E33-351 ALL ALL Remove E33-350 and E33-351 from all datasets (all COls) and OUs where used
299-E33-40 ALL ALL Well screened in Basalt
299-E33-50 ALL ALL Well screened in Basalt
299-E34-13 ALL ALL Temporary drilled to basalt in 2010. Insufficient water for monitoring well to be
constructed
Well is screened deep in the unconfined aquifer. Concentrations in shallow adjacent well
QER2EA0P AL s 699-28-40 are higher than those detected in 28-40P.
AT Concentrations of nitrate approximately 1 order of magnitude less than nearby water table

G98-90-36 ALL ALL wells 699-39-39. Well completed 95 ft below water table.

Pl Concentrations of nitrate approximately 1 order of magnitude less than nearby water table

6834184 ALL ALL wells 699-39-39. Well completed 85 ft below water table.

699-42-37 ALL ALL Per DOE/RL-2008-59 Rev. 0 figure ES-2 well screened in confined aquifer
699-42-39A ALL ALL Per DOE/RL-2008-59 Rev. 0 figure ES-2 well screened in confined aquifer
699-42-39B ALL ALL Per DOE/RL-2008-59 Rev. 0 figure ES-2 well screened in confined aquifer
699-42-40C ALL ALL Well screened in Basalt
699-42-42B ALL ALL Per DOE/RL-2008-59 Rev. 0 figure ES-2 well screened in confined aquifer
699-43-41G ALL ALL Well screened in Basalt
699-49-55B ALL ALL Well screened in Basalt
699-49-57B ALL ALL Well screened in Basalt

699-50-45 ALL ALL Well screened in Basalt
699-50-53B ALL ALL Well screened in Basalt
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Table A-5. Data Removed from Interpolation Datasets

WELL NAME Col sspaMAPOU Reason To Exclude
699-52-46A ALL ALL Well screened in Basalt
699-52-55B ALL ALL Well screened in Basalt
699-53-55A ALL ALL Well screened in Basalt
699-54-34 ALL ALL Well screened in Basalt
699-54-57 ALL ALL Well screened in Basalt
699-56-43 ALL ALL Well screened in Basalt
699-56-53 ALL ALL Well screened in Basalt
T Water supply well. Concentrations of tritium approximately 1/3 to 1/4 of nearby water
490807 ALL ALL table wells 699-2-3 and 699-2-6A
g Water supply well. Concentrations of tritium approximately 1/3 to 1/4 of nearby water
499-50-8 ALL ALL table wells 699-2-3 and 699-2-6A
e Water supply well. Concentrations of tritium approximately 1/3 to 1/4 of nearby water
AeiSlad ALL L table wells 699-2-3 and 699-2-6A
699-13-1C ALL ALL Well screened in basalt
699-15-E13 ALL ALL Well screened in basalt
Bottom of well tagged at 96.4 m bgs on 10/2/2009. Water level measured at 38.3 m bgs
s on same date. Based on lower concentrations of contaminants (e.g. tritium) as compared
aelita etk Ll to nearby wells screened at water table (e.g. 699-20-20) well inferred to be screened
deeper in the unconfined aquifer.
699-19-23 ALL ALL Well screened in lower unconfined aquif?éé)oaied on borehole log and well construction
Well screened in deep unconfined aquifer per PNNL-13021. Well 699-20-E120 screened
699-20-E12S ALL ALL at water table and at same location sampled for PO-1. Concentrations of tritium detected
much higher in 699-20-E120
699-23-33 ALL ALL Depth to water measured at 144.2 ft bgs and bottom of well measured at 232.4 ft bgs in

2007. Screened interval unknown
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Table A-5. Data Removed from Interpolation Datasets

WELL NAME Col sspaMAPOU Reason To Exclude
699-24-1P ALL ALL Well screened below top of basalt as described in borehole log
699-24-1R ALL ALL Well is screened deep in the unconfined aquifer just above basalt.
Per Decommissioning Plan depth of well >500 ft (extent of E-tape). Screened interval
699-25-20 ALL ALL unknown. Based on lower concentrations of contaminants (e.g. tritium) as compared to
nearby wells screened at water table (e.g. 699-26-15A) well inferred to be screened
deeper in the unconfined aquifer.
699-25-33A ALL ALL Screened at top of lower permeability unit within unconfined aquifer
699-26-35C ALL ALL Screened at top of lower permeability unit within unconfined aquifer
Top of screen 20 ft below water table. Water table well 699-2-6A is adjacent to this well.
699-2-7 ALL ALL Groundwater concentrations of tritium in this well lower than well 699-2-6A but
concentrations of nitrate and other constituents concentrations similar
699-2-E14 ALL ALL Well open in basalt
Well screened within lower unconfined aquifer. Tritium results more than one order of
GaR-a1-11 ALL AL magnitude less than well 699-31-11 or well 699-35-9.
Well presumably screened with lower unconfined aquifer (depth to bottom of well tagged
699-31-8 ALL ALL at 582 ft in 2006). Tritium results more than one order of magnitude less than well 699-
31-11 or well 699-35-9.
699-32-22B ALL ALL Well completed in basalt
699-36-17 ALL ALL Well decommissioned in 2010. Screen interval uncertain. 2009 tritium and 1-129 result
lower than nearby water table wells.
Total depth tagged at 168 ft in 2008. Nearby well 699-37-E1 screened to 98 ft.
699-37-E1 ALL ALL Concentrations of tritium more than one order of magnitude lower in 699-37-E1 compared
to 37-E4.
Well screen interval uncertain and well status uncertain. Well status says well
Ba-4-ElR ALL ALL decommissioned in 2007 but sample collected in 2009
699-S11- ;
E12AP ALL ALL Well screened in basalt
699-S2-34B ALL ALL Well completed into basalt to a depth of 1941 ft below ground surface per WIDL.
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Table A-5. Data Removed from Interpolation Datasets

WELL NAME Col sspaMAPOU Reason To Exclude
orE Well completed in lower unconfined aquifer. Only one sample collected (in 2010).
693-56-F2 ALL ALL Constituent results less than nearby unconfined water table well 699-S6-E4A
Well screened 80 ft below water table. Concentrations in nearby well water table wells
2 m1slA ALL ALL higher for constituents except carbon tetrachloride and TCE.
299-W15-34 ALL ALL Well not sampled since 2007.
Well screened 180 ft below water table. Concentrations in nearby well water table wells
SRS ALL ALL higher for constituents except carbon tetrachloride and TCE
Hexavalent
Chromlum;_Chromlum; Deep well; adjacent shallow well (299-W18-21) has higher concentrations for all
299-W18-22 lodine- ALL 2 : . :
s ] . constituents including carbon tetrachloride.
129;Nitrate; Technetiu
m-99;Tritium;Uranium
Hexavalent
Chromlum;.Chromlum; Well screened 80 ft below water table. Concentrations in nearby well water table wells
299-W19-34A lodine- ALL : . ;
e . ; higher for constituents except carbon tetrachloride and TCE.
129;Nitrate; Technetiu
m-99;Tritium;Uranium
Hexavalent
Chromlum;_Chromlum; Well screened 180 ft below water table. Concentrations in nearby well water table wells
299-W19-34B lodine- ALL : . :
e ; : higher for constituents except carbon tetrachloride and TCE.
129;Nitrate; Technetiu
m-99;Tritium;Uranium
299-W22-24P ALL ALL Piezometer. Concentrations not represeptatllve o_f higher concentrations of upper
unconfined aquifer in this area
299-W22-24S ALL ALL Piezometer. Concentrations not represeptatllve o_f higher concentrations of upper
unconfined aquifer in this area
Hexavalent
Chromium;Chromium; Deep well; exclude for all constituents even for carbon tetrachloride (adjacent shallow
299-W27-2 lodine- ALL well 699-33-75 has a higher carbon tetrachloride concentration); screen corrosion

129;Nitrate; Technetiu
m-99;Tritium;Uranium

confirmed by camera survey.
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Table A-5. Data Removed from Interpolation Datasets

WELL NAME Col sspaMAPOU Reason To Exclude
699-29-70AP ALL ALL Well screened in the basalt (Rattlesnake Ridge interbed)
Hexavalent Exclude for chromium only. Elevated chromium caused by screen corrosion - confirmed
299-W14-71 et ; ALL
Chromium;Chromium by camera survey
699-38-68A ngayalent _ ALL Exclude for chromium only. Elevated chromium caused by screen corrosion - confirmed
Chromium;Chromium by camera survey
299-W26-13 HEsVBIENt 200-UP-1;200-ZP-1 Define extent at the 216-S-10 Pond and Ditch
Chromium;Chromium
299-W26-14 Hexavalent 200-UP-1;200-ZP-1 Define extent at the 216-S-10 Pond and Ditch
Chromium;Chromium
Hexavalent y . .
699-32-76 Chromium:Chromium 200-UP-1;200-ZP-1 Define extent at the 216-S-10 Pond and Ditch
699-33-75 lERAEIET 200-UP-1;200-ZP-1 Define extent at the 216-S-10 Pond and Ditch
Chromium;Chromium
699-33-76 e 200-UP-1;200-ZP-1 Define extent at the 216-S-10 Pond and Ditch
Chromium;Chromium
299-W22-48 Nitrate ALL Well not sampled since 2012. 2012 results _n_ot considered representative of 2015 plume
conditions.
699-38-70B Nitrate ALL Concentrations of nitrate lower than nitraa;tﬁi;:eorncentrations inferred in upper portion of
Well 299-W18-30 now sample dry. More recent results available for these two
299-W18-30 ALL ALL constituents from replacement well 299-W18-260; Do not use data from this well. Last
sampled in 2012 and a newer replacement well is very close.
Trichloroethene;Nitrat : Well screened deeper in the unconfined aquifer. Concentrations of TCE are lower than
Ca 2 R Ea02 nearby wells screened shallower in the unconfined aquifer
Concentration lower than adjacent deeper well 299-W19-14
299-W19-101 Trichloroethene 200-UP-1;200-ZP-1
299-W19-18 THallstosthans 200-UP-1:200-ZP-1 Laboratory result from 2015 was rejected. TCE never detected in well. TCE detected in

nearby deeper wells

0 "AHY ‘1900-91-AIOAINVH-4D4d



8v-Vv

Table A-5. Data Removed from Interpolation Datasets

WELL NAME Col sspaMAPOU Reason To Exclude
299-W19-35 Trichloroethene 200-UP-1;200-ZP-1 Concentration lower than adjacent deeper well 299-W19-14
299-W19-39 Trichloroethene 200-UP-1;200-ZP-1 Concentration lower than adjacent deeper wells 299-W19-13 and 299-W19-14
299-W19-4 Trichloroethene 200-UP-1;200-ZP-1 Concentration lower than adjacent deeper well 299-W19-107
299-W19-43 Trichloroethene 200-UP-1;200-ZP-1 Concentration lower than adjacent deeper wells 299-W19-13 and 299-W19-14
299-W19-46 Trichloroethene 200-UP-1;200-ZP-1 Concentration lower than adjacent deeper wells 299-W19-13 and 299-W19-14
299-W19-48 Trichloroethene 200-UP-1;200-ZP-1 Concentration lower than adjacent deeper wells 299-W19-13 and 299-W19-14
299-W19-49 Trichloroethene 200-UP-1;200-ZP-1 Concentration lower than adjacent deeper wells 299-W19-13 and 299-W19-14
699-42-67 Trichloroethene 200-UP-1;200-ZP-1 ZP-1 TCE - It includes deep well values for selected wells and excludes other wells.
699-13-1A ALL ALL Well completed in lower unconflped aquifer. Constituent results not considered
representative to define plume extent
1199-39-16D ALL ALL Well construction uncertain. Water level at 27 ft well drilled to 66 ft
3099-47-18B ALL ALL Well construction uncertain. Water level at 34 ft well drilled to 72 ft. Well drilled in 1948.
399-1-10B ALL ALL Well completed in lower unconfined aguifer. Constituent results less than adjacent upper
unconfined well 399-1-10A
399-1-13B ALL ALL Well completed in lower unconfined agmfer. Constituent results less than adjacent upper
unconfined well 399-1-13A
Well completed in lower unconfined aquifer. Constituent results less than adjacent upper
S$83-1-148 ALL ALL unconfined well 399-1-14A
399-1-16B ALL ALL Well completed in lower unconfined aguifer. Constituent results less than adjacent upper
unconfined well 399-1-16A
399-1-16C ALL ALL Well completed in uppermost confined aquifer (Ringold Lower Mud)
Well completed in lower unconfined aquifer. Constituent results less than adjacent upper
siE-1-17E ALL ALL unconfined well 399-1-17A
399-1-17C ALL ALL Well completed in uppermost confined aquifer (Ringold Lower Mud)
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Table A-5. Data Removed from Interpolation Datasets

WELL NAME Col sspaMAPOU Reason To Exclude
399-1-18B ALL ALL Well completed in lower unconfined aguifer. Constituent results less than adjacent upper
unconfined well 399-1-18A
= Well completed in uppermost confined aquifer (Ringold Lower Mud). Constituent results
s ALL ALL less than adjacent upper unconfined well 399-1-18A
399-1-21B ALL ALL Well completed in lower unconfined agwfer. Constituent results less than adjacent upper
unconfined well 399-1-21A
399-1-57 L. ALL Well completed in lower portion of the unconfined aquifer. Constituent results less than
nearby unconfined water table wells
399-1-60 ALL ALL Well screened at the water table_ but only sample c_ollected during drilling and not
considered representative
399-1-61 ALL ALL Well screened with 2 ft screened results not considered representative
399-1-62 ALL ALL Well screened with 2 ft screened results not considered representative
399-1-63 ALL ALL Well screened with 2 ft screened results not considered representative
399-1-64 ALL ALL Well screened with 2 ft screened results not considered representative
399-1-8 ALL ALL Well completed in lower in the upconﬁned aquifer. Constituent results less than nearby
unconfined water table well 399-1-7
399-1-9 ALL ALL Well completed in uppermost confined aquifer (Ringold Lower Mud)
399-2-33 ALL ALL Only sample collected during drilling and not considered representative
Well completed in lower in the unconfined aquifer. Constituent results less than nearby
e L falls unconfined water table well 399-3-20
399-3-22 ALL ALL Well completed in lower in the unconfined aquifer. Constituent results less than nearby
unconfined water table well 399-3-12
399-3-34 ALL ALL Only sample collected during drilling and not considered representative
399-3-37 ALL ALL Only sample collected during drilling and not considered representative
399-3-38 ALL ALL Well screened with 2 ft screened results not considered representative
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Table A-5. Data Removed from Interpolation Datasets

WELL NAME Col sspaMAPOU Reason To Exclude
399-5-2 ALL ALL Well screened in basalt
399-8-58 ALL ALL Well completed in uppermost confined aq_uifer (Ringold Lower Mud). Constituent results
less than nearby unconfined water table well 399-1-7
399-8-5C ALL ALL Well screened in basalt
699-S22-E9B ALL ALL Well completed in lower unconﬁ_ned aquifer. Constituent results not considered
representative to define plume extents
699-S22-E9C ALL ALL Well screened in basalt
Well completed in lower unconfined aquifer. Constituent results less than nearby
B93-527-E9H ALL ALL unconfined water table well 699-S27-E9A
699-S27-E9C ALL ALL Well screened in basalt
Well completed in lower unconfined aquifer. Constituent results less than nearby
RE3-S23-E168 ALL ALL unconfined water table well 699-S29-E16A
699-S29-E16C ALL ALL Well screened in confined aquifer
699-S31-1P ALL ALL Screened in basalt per PNNL-13021. Well 699-831—1 at same location screened within
unconfined aquifer
QA Well screened in middle unconfined aquifer. Sample results less than nearby upper
G38-331-E1E ALL ALL unconfined aquifer wells 699-S31-E10A and 699-S31-E10C
SeABL Well screened in middle unconfined aquifer. Sample results less than nearby upper
BEHEER s Ll unconfined aquifer well 699-S31-E8A
Well screened deeper in the unconfined aquifer and decommissioned in 2007. More
699-S38-E12B ALL ALL recent sampling results for some constituents available from nearby water table well 699-
S38-E12A.
Well screened deeper in the unconfined aquifer. Constituent results less than nearby
BI3-H-EIG ALL ALL water table well 699-S41-E13C
C6263 Strontium-90; Tritium 100-NR-2 used only for plume around C7934. (from CY2012 maps)
C6264 Strontium-90; Tritium 100-NR-2 used only for plume around C7934. (from CY2012 maps)
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Table A-5. Data Removed from Interpolation Datasets

WELL NAME Col sspaMAPOU Reason To Exclude
C6265 Strontium-90; Tritium 100-NR-2 used only for plume around C7934. (from CY2012 maps)
C6317 Strontium-90; Tritium 100-NR-2 used only for plume around C7934. (from CY2012 maps)
C6318 Strontium-90; Tritium 100-NR-2 used only for plume around C7934. (from CY2012 maps)
C6319 Strontium-90; Tritium 100-NR-2 used only for plume around C7934. (from CY2012 maps)
C6320 Strontium-90;Tritium 100-NR-2 used only for plume around C7934
C6321 Strontium-90; Tritium 100-NR-2 used only for plume around C7934
C6322 Strontium-90; Tritium 100-NR-2 used only for plume around C7934
C6352 Strontium-90; Tritium 100-NR-2 used only for plume around C7934
C7934 Strontium-90; Tritium 100-NR-2 used only for plume around C7934. (from CY2012 maps)
C7935 Strontium-90; Tritium 100-NR-2 used only for plume around C7934. (from CY2012 maps)
C7936 Strontium-90; Tritium 100-NR-2 used only for plume around C7934. (from CY2012 maps)
C7937 Strontium-90; Tritium 100-NR-2 used only for plume around C7934
C7938 Strontium-90; Tritium 100-NR-2 used only for plume around C7934
C7939 Strontium-90; Tritium 100-NR-2 used only for plume around C7934
299-E28-2 L‘Z"E”yiﬂ‘,‘d”; 200-BP-5;200-PO-1 used only for plume around 299-E28-24
299-E28-23 g%cg‘gtr']‘féz 200-BP-5;200-PO-1 used only for plume around 299-E28-24
299-E28-24 g%cgr;‘;tr:‘l‘(;*; 200-BP-5;200-PO-1 used only for plume around 299-E28-24
299-E28-24 Cyanide 200-BP-5 Remove E28-24 from the other datasets for BP-5 Cyanide (i.e. North and South)
299-E28-3 Toshmatium: 200-BP-5;200-PO-1 used only for plume around 299-E28-24

99;Cyanide
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Table A-5. Data Removed from Interpolation Datasets

WELL NAME Col sspaMAPOU Reason To Exclude
299-E28-5 ABchmEydT: 200-BP-5;200-PO-1 used only for plume around 299-E28-24
99;Cyanide
O, :_lo,]oégﬁg_g_:)o?_}r‘%g: Include well 699-88-41 in the FR-3 dataset and exclude it from HR-3. We will also need to
699-88-41 e , ; Bt extend the grid in FR-3 to interpolate around 699-88-41 so that a contiguous chromium
Gl S, | HEa = HE LIRS lume is developed in the vicinity of that well
D_LO;100-HR-3-H_LO P P y :
699-524-19P ALL ALL Within basalt aquifer system per well construgtlpn documentatlon: Well 699-S24-19Q at
same location screened within unconfined aquifer.
699-41-40 ALL ALL Per DOE/RL-2008-59 Rev. 0 figure ES-2 well screened in confined aquifer
299-W22-44 ALL ALL Well data from replacement wells now available with new data
299-W22-49 ALL ALL Well data from replacement wells now available with new data
299-W22-50 ALL ALL Well data from replacement wells now available with new data
Hexavalent .
199-K-222 Chromium:Chromium 100-KR-4_HI remove from high RS
699-45-67B ALL ALL Well screend below the Ringold Lower Mud unit and used as injection well
699-43-67B ALL ALL Well screend below the Ringold Lower Mud unit and used as injection well
299-E28-31 Tritium 200;32'30'8_;52(_);PO' Well constructed in 2015 and no routine samples have been collected
299-E28-32 Tritium zoofgdgﬁg?fo' Well constructed in 2015 and no routine samples have been collected
299-E33-18 ALL ALL Well decommissioned in 2013. Sampling results from 2913 not considered representative
of 2015 groundwater conditions
699-39-39 Nitrate 200-BP-5;200-PO-1 Value for 699-39-39 will be posted on the map without a plume showing at that location
299-W14-20 Technetium-99 200-UP-1:200-ZP-1 Exclude - diluted concentration due to Iorr:'glgaspcreen; the value should be posted on the
CP_2016_8 Witaiiiii 300-FF-5_LO Location and concentration based on groundwater flow direction toward river and inferred

upgradient extent of plume near the 618-7 Burial Ground at high river stage

0 "AHd ‘1900-91-AIOINVH-404d



€G-V

Table A-5. Data Removed from Interpolation Datasets

WELL NAME Col sspaMAPOU Reason To Exclude
399-1-24 Uranium 300-FF-5_LO Remove PRZ and aquifer data in treatment zone
399-1-25 Uranium 300-FF-5_LO Remove PRZ and aquifer data in treatment zone
399-1-36 Uranium 300-FF-5_LO Remove PRZ and aquifer data in treatment zone
399-1-37 Uranium 300-FF-5_LO Remove PRZ and aquifer data in treatment zone
399-1-65 Uranium 300-FF-5_LO Remove PRZ and aquifer data in treatment zone
399-1-66 Uranium 300-FF-5_LO Remove PRZ and aquifer data in treatment zone
399-1-67 Uranium 300-FF-5_LO Remove PRZ and aquifer data in treatment zone
399-1-69 Uranium 300-FF-5_LO Remove PRZ and aquifer data in treatment zone
399-1-70 Uranium 300-FF-5_LO Remove PRZ and aquifer data in treatment zone
399-1-71 Uranium 300-FF-5_LO Remove PRZ and aquifer data in treatment zone
399-1-72 Uranium 300-FF-5_LO Remove PRZ and aquifer data in treatment zone
399-1-73 Uranium 300-FF-5_LO Remove PRZ and aquifer data in treatment zone
399-1-74 Uranium 300-FF-5_LO Remove PRZ and aquifer data in treatment zone
399-1-75 Uranium 300-FF-5_LO Remove PRZ and aquifer data in treatment zone
399-1-76 Uranium 300-FF-5_LO Remove PRZ and aquifer data in treatment zone
399-1-77 Uranium 300-FF-5_LO Remove PRZ and aquifer data in treatment zone
399-1-78 Uranium 300-FF-5_LO Remove PRZ and aquifer data in treatment zone
399-1-79 Uranium 300-FF-5_LO Remove PRZ and aquifer data in treatment zone
399-1-80 Uranium 300-FF-5_LO Remove PRZ and aquifer data in treatment zone
399-1-81 Uranium 300-FF-5_LO Remove PRZ and aquifer data in treatment zone
399-1-82 Uranium 300-FF-5_LO Remove PRZ and aquifer data in treatment zone
399-1-83 Uranium 300-FF-5_LO Remove PRZ and aquifer data in treatment zone
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Table A-5. Data Removed from Interpolation Datasets

WELL NAME Col sspaMAPOU Reason To Exclude
399-1-84 Uranium 300-FF-5_LO Remove PRZ and aquifer data in treatment zone
399-1-85 Uranium 300-FF-5_LO Remove PRZ and aquifer data in treatment zone
399-1-86 Uranium 300-FF-5_LO Remove PRZ and aquifer data in treatment zone
399-1-87 Uranium 300-FF-5_LO Remove PRZ and aquifer data in treatment zone
Well was only sampled in 2014 and the 2014 results (collected from the perched water
299-E33-360 lodine-129 200-BP-5;200-PO-1 zone) are not considered representative of the 2015 plume concentrations in the aquifer

at this location
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Table A-6. Other Data used in the Interpolation

SOFT
WELLNAME | MAPPING YEAR col sspaMAPOU DATA REASON
VALUE
TYPE
= Geologic Control. Value selected to
CP41 0 OTHER Hexava_lent 100-BC-5;100-BC- 2 represent inferred paleochannel with
DATA Chromium 5 LO -
= expected low concentration.
; Geologic Control. Value selected to
CP42 0 GTHER sl 5:He &, 10U B0 2 represent inferred paleochannel with
DATA Chromium 5 LO ;
= expected low concentration.
. 100-BC-5;100-BC- Value based on the most recent data
AT-B-5-M 0.403 2007 Strontium-90 5 L0 1 collected in 2007
: 100-BC-5;100-BC- Value based on the most recent data
AT-B-7-S 0.369 2007 Strontium-90 5 L0 1 collected in 2007
Well not sampled since 2010. Strontium-90
. never detected in well. Value assigned
1B8-FZE g 2019 Shentym-90 100-FR3 1 based on inferred extent of strontium-90
plume.
Well not sampled since 2010. Strontium-90
. never detected in well. Value assigned
1BEFEE g 2019 Shentym-90 100-FR3 1 based on inferred extent of strontium-90
plume.
100-HR-3-D_HI;100-
Hexavalent HR-3-H_HI;100-HR- Average 2015 P&T Effluent concentration for
1993-De-126 12 2015 Chromium 3-D_L0O;100-HR-3- 1 100-DX P&T System
H_LO
100-HR-3-D_HI;100-
Hexavalent HR-3-H_HI;100-HR- Average 2015 P&T Effluent concentration for
193-De-129 12 2015 Chromium 3-D_L0O;100-HR-3- 1 100-DX P&T System
H_LO
100-HR-3-D_HI;100-
Hexavalent HR-3-H_HI;100-HR- Average 2015 P&T Effluent concentration for
192-De-148 12 2015 Chromium 3-D_L0O;100-HR-3- 1 100-DX P&T System

H LO

0 "AHY ‘1900-91-AIOAINVH-4D4d
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Table A-6. Other Data used in the Interpolation

SOFT
WELLNAME | MAPPING | ypap col sspaMAPOU | DATA REASON
VALUE
TYPE
100-HR-3-D_HI;100-
Hexavalent HR-3-H_HI;100-HR- Average 2015 P&T Effluent concentration for
160D 18 s Chromium 3.0 LO100-HR-3- | 100-DX P&T System
H_LO
100-HR-3-D_HI;100-
Hexavalent HR-3-H_HI;100-HR- Average 2015 P&T Effluent concentration for
10D 18 s Chromium 3.0 LO100-HR-3- | 100-DX P&T System
H_LO
100-HR-3-D_HI;100-
Hexavalent HR-3-H_HI;100-HR- Average 2015 P&T Effluent concentration for
159-0a+1 18 s Chromium 3.0 LO100-HR-3- | 100-DX P&T System
H_LO
100-HR-3-D_HI;100-
Hexavalent HR-3-H_HI;100-HR- Average 2015 P&T Effluent concentration for
193-062 14 2013 Chromium 3-D_L0O;100-HR-3- 1 100-DX P&T System
H_LO
100-HR-3-D_HI;100-
Hexavalent HR-3-H_HI;100-HR- Average 2015 P&T Effluent concentration for
123-0r-3 14 2013 Chromium 3-D_L0O;100-HR-3- 1 100-DX P&T System
H_LO
100-HR-3-D_HI;100-
Hexavalent HR-3-H_HI;100-HR- Average 2015 P&T Effluent concentration for
123-0r-6 14 2013 Chromium 3-D_L0O;100-HR-3- 1 100-DX P&T System
H_LO
Hexavalent 100-HR-3-D_H]I;100- Average 2015 P&T Effluent concentration for
199-08-99 12 2015 Chromium HR-3-H_HI 1 100-DX P&T System
100-HR-3-D_HI;100-
Hexavalent HR-3-H_HI;100-HR- Average 2015 P&T Effluent concentration for
Bl o 2LLS Chromium 3-D_L0O;100-HR-3- 4 100-DX P&T System

H_LO

0 "AHd ‘1900-91-AIOINVH-404d
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Table A-6. Other Data used in the Interpolation

SOFT
WELLNAME | MAPPING | ypap col sspaMAPOU | DATA REASON
VALUE
TYPE
100-HR-3-D_HI;100-
Hexavalent HR-3-H_HI;100-HR- Average 2015 P&T Effluent concentration for
THR-F=20 1 s Chromium 3.0 LO100-HR-3- | 100-HX P&T System
H_LO
100-HR-3-D_HI;100-
199-H1-21 1 2015 Hexavalent HR-3-H_HI;100-HR- 1 Average 2015 P&T Effluent concentration for
A Chromium 3-D_LO;100-HR-3- 100-HX P&T System
H_LO
100-HR-3-D_HI;100-
Hexavalent HR-3-H_HI;100-HR- Average 2015 P&T Effluent concentration for
THR-F=2g 1 s Chromium 3.0 LO100-HR-3- | 100-HX P&T System
H_LO
100-HR-3-D_HI;100-
Hexavalent HR-3-H_HI;100-HR- Average 2015 P&T Effluent concentration for
193-H1-27 1 2013 Chromium 3-D_L0O;100-HR-3- 1 100-HX P&T System
H_LO
100-HR-3-D_HI;100-
199-H1-6 1 2015 Hexavalent HR-3-H_HI;100-HR- 1 Average 2015 P&T Effluent concentration for
Chromium 3-D_L0O;100-HR-3- 100-HX P&T System
H_LO
100-HR-3-D_HI;100-
Hexavalent HR-3-H_HI;100-HR- Average 2015 P&T Effluent concentration for
193-Ha-27 1 2013 Chromium 3-D_L0O;100-HR-3- 1 100-HX P&T System
H_LO
100-HR-3-D_HI;100-
Hexavalent HR-3-H_HI;100-HR- Average 2015 P&T Effluent concentration for
193-h4-17 1 2013 Chromium 3-D_L0O;100-HR-3- 1 100-HX P&T System
H_LO
100-HR-3-D_HI;100-
Hexavalent HR-3-H_HI;100-HR- Average 2015 P&T Effluent concentration for
193-hd-1 1 2013 Chromium 3-D_L0O;100-HR-3- 1 100-HX P&T System

H_LO

0 "AHY ‘1900-91-AIOAINVH-4D4d
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Table A-6. Other Data used in the Interpolation

SOFT
WELLNAME | MAPPING | ypap col sspaMAPOU | DATA REASON
VALUE
TYPE
100-HR-3-D_HI;100-
Hexavalent HR-3-H_HI;100-HR- Average 2015 P&T Effluent concentration for
TR AT 1 s Chromium 3.0 LO100-HR-3- | 100-HX P&T System
H_LO
100-HR-3-D_HI;100-
Hexavalent HR-3-H_HI;100-HR- Average 2015 P&T Effluent concentration for
THB-F3-I2 1 s Chromium 3.0 LO100-HR-3- | 100-HX P&T System
H_LO
100-HR-3-D_HI;100-
Hexavalent HR-3-H_HI;100-HR- Average 2015 P&T Effluent concentration for
THB-F3-T8 1 s Chromium 3.0 LO100-HR-3- | 100-HX P&T System
H_LO
100-HR-3-D_HI;100-
Hexavalent HR-3-H_HI;100-HR- Average 2015 P&T Effluent concentration for
193-F4-76 1 2013 Chromium 3-D_L0O;100-HR-3- 1 100-HX P&T System
H_LO
100-HR-3-D_HI;100-
Hexavalent HR-3-H_HI;100-HR- Average 2015 P&T Effluent concentration for
193-F4-72 1 2013 Chromium 3-D_L0O;100-HR-3- 1 100-HX P&T System
H_LO
100-HR-3-D_HI;100-
199-H6-2 1 2015 Hexavalent HR-3-H_HI;100-HR- 1 Average 2014 P&T Effluent concentration for
Chromium 3-D_L0O;100-HR-3- 100-HX P&T System
H_LO
100-HR-3-D_HI;100-
199-H6-7 1 2015 Hexavalent HR-3-H_HI;100-HR- 1 Average 2015 P&T Effluent concentration for
Chromium 3-D_L0O;100-HR-3- 100-HX P&T System
H_LO
100-HR-3-D_HI;100-
199-H6-8 1 2015 Hexavalent HR-3-H_HI;100-HR- 1 Average 2015 P&T Effluent concentration for
Chromium 3-D_L0O;100-HR-3- 100-HX P&T System

H_LO

0 "AHd ‘1900-91-AIOINVH-404d
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Table A-6. Other Data used in the Interpolation

SOFT
WELL NAME hsEll YEAR col sspaMAPOU DATA REASON
VALUE
TYPE
100-HR-3-D_HI;100-

Hexavalent HR-3-H_HI;100-HR- Average 2015 P&T Effluent concentration for

b38-da-10R 1 s Chromium 3.0 LO100-HR-3- | 100-HX P&T System

H LO

= 100-HR-3-D;100-HR- Average 2015 P&T Effluent concentration for

199-D5-128 25200 2015 Nitrate 3-H 1 100-DX P&T System
. 100-HR-3-D;100-HR- Average 2015 P&T Effluent concentration for

199-D5-129 25200 2015 Nitrate 3-H 1 100-DX P&T System
5 100-HR-3-D;100-HR- Average 2015 P&T Effluent concentration for

199-D5-148 25200 2015 Nitrate 3-H 1 100-DX P&T System
: 100-HR-3-D;100-HR- Average 2015 P&T Effluent concentration for

199-D5-42 25200 2015 Nitrate 3-H 1 100-DX P&T System
: 100-HR-3-D;100-HR- Average 2015 P&T Effluent concentration for

199-D5-44 25200 2015 Nitrate 3-H 1 100-DX P&T System
= 100-HR-3-D;100-HR- Average 2015 P&T Effluent concentration for

199-D6-1 25200 2015 Nitrate 3-H 1 100-DX P&T System
. 100-HR-3-D;100-HR- Average 2015 P&T Effluent concentration for

199-D6-2 25200 2015 Nitrate 3-H 1 100-DX P&T System
; 100-HR-3-D;100-HR- Average 2015 P&T Effluent concentration for

199-D7-4 25200 2015 Nitrate 3-H 1 100-DX P&T System
. 100-HR-3-D;100-HR- Average 2015 P&T Effluent concentration for

199-D7-5 25200 2015 Nitrate 3-H 1 100-DX P&T System
: 100-HR-3-D;100-HR- Average 2015 P&T Effluent concentration for

199-D8-99 25200 2015 Nitrate 3-H 1 100-DX P&T System
= 100-HR-3-D;100-HR- Average 2015 P&T Effluent concentration for

699-93-48C 25200 2015 Nitrate 3-H 1 100-DX P&T System
199-H1-20 14400 2015 Nitrate 100-HR-3-D;100-HR- 1 Average 2015 P&T Effluent concentration for

3-H

100-HX P&T System

0 "AHY ‘1900-91-AIOAINVH-4D4d
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Table A-6. Other Data used in the Interpolation

WELL NAME MAERNS YEAR col sspaMAPOU gg'T:Z REASON
VALUE TYPE

199-H1-21 14400 2015 Nitrate 1OO-HR-1:33-_[E|;1 00-HR- 1 Average 2011%5_?—&%‘gljreg;gtoennc;entration for
199-H1-25 14400 2015 Nitrate 100-HR-%—_[3|;100-HR- 1 Average 2011505_8;:&%‘guTeg;:toenmcentration for
199-H1-27 14400 2015 Nzt 1 OO-HR-%—_Elﬂ 00-HR- 1 Average 2011%5_%—‘1;(Ii:‘g‘uTeg;gtoenrﬁentration for
199-H1-6 14400 2015 Nitrate 1OO-HR-1:33-_E|;1 00-HR- 1 Average 2011500P_%_iTX%‘guTeg;:toenrﬁentration for
199-H3-27 14400 2015 Nitrafe 1 OO-HR-%—_[Eiﬂ 00-HR- 1 Average 2011505_%&%‘gleeg;gthennientration for
199-H4-17 14400 2015 Nitrate 1 00-HR-1?3—_[E|;1 00-HR- 1 Average 2011565_?&EF:‘E‘I‘uTeg;gtoenrﬁentration for
199-H4-18 14400 2015 Nitrate 100-HR-%—_[3|;100-HR- 1 Average 2011505_8;:&%‘guTeg;:toenmcentration for
199-H4-71 14400 2015 Nzt 1 OO-HR-%—_[Blﬂ 00-HR- 1 Average 2011%5’_%&EFI];I‘uTeg;:toenrﬁentration for
199-H4-72 14400 2015 Nitrate 1 OO-HR-%—_E!H 00-HR- 1 Average 2011500P_?:g(%‘E‘I‘uTeg;;:toennc;entration for
199-H4-73 14400 2015 Nitrate 1 OO-HR-%—_[Eiﬂ 00-HR- 1 Average 2011505_%&%‘gleeg;gthennientration for
199-H4-78 14400 2015 Nitrate il 00—HR-1?3—_[3|;1OO-HR- 1 Average 2011505_%&EF:‘guTeg;:toenrﬁentration for
199-H4-79 14400 2015 Nitrate 1OO-HR-I:33—_[3|;1OO-HR- 1 Average 2011505_8;:&E)fg‘l#eg;:fen[ﬁentration for

199-H6-2 14400 2015 Nitrate 100-HR-3-D;100-HR- 1 Average 2015 P&T Effluent concentration for

3-H

100-HX P&T System

0 "AHd ‘1900-91-AIOINVH-404d
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Table A-6. Other Data used in the Interpolation

WELL NAME M\‘;\:ﬂ'ff YEAR col sspaMAPOU gg'T:; REASON
TYPE
199-H6-7 14400 2015 Nitrate 100-HR-1;-_[E|;1 00-HR- 1 Average 2011565_?_&%‘gljreg;gtoennc;entration for
199-H6-8 14400 2015 Nitrate 100-HR-%—_[3|;100-HR- 1 Average 2011505_8;:&%‘glJTeg;:tCJenmcentration for
699-95-45B 14400 2015 Nzt 100-HR-3:;-_Ei;1 00-HR- 1 Average 2011%5_%—'1;(Ii:‘guTeg;gtoenrﬁentration for
199-D5-128 0.9 2015 Strontium-60 1OO-HR-1:33-_E|;1 00-HR- 1 Average 2011500P_8[5TX%‘guTegtygtoenrﬁentration for
199-D5-129 0.9 2015 Strontilin-00 100-HR-?é—_[Ei;1 00-HR- 1 Average 2011505_8[5&%‘gleeg;gthennientration for
199-D5-148 0.9 2015 Strontiuin-g0 1OO-HR-1:33-_[E|;1 00-HR- 1 Average 2011568’_86&EF:‘guTegtygtoenrﬁentration for
199-D5-42 0.9 2015 T 100-HR-%—_[3|;100-HR- 1 Average 2011505_85&%‘glJTeg;:tCJenmcentration for
199-D5-44 0.9 2015 Strontitm. o0 1OO-HR-3:;-EI;1 00-HR- 1 Average 2011%5’_8[5&EFII;I‘uTeg;:toenrﬁentration for
199-D6-1 0.9 2015 Strontium-60 1OO-HR-1:33-_E!;1 00-HR- 1 Average 2011500P_8[5I(%‘guTeg;;:toennc;entration for
199-D6-2 0.9 2015 Strontiun-00 100-HR-?é—_[Ei;1 00-HR- 1 Average 2011505_8[5&%‘gleeg;gthennientration for
199-D7-4 0.9 2015 S GRG0 1OO—HR-1:33-_[3|;1OO—HR- 1 Average 2011505_86&EF:‘guTegtygtoenrﬁentration for
199-D7-5 0.9 2015 T 1OO-HR-I:33—_[3|;1OO-HR- 1 Average 2011505_852(%‘gl#eg;:fen[ﬁentration for
199-D8-99 0.9 2015 Strontium-80 100-HR-3-D;100-HR- 1 Average 2015 P&T Effluent concentration for

3-H

100-DX P&T System

0 "AHY ‘1900-91-AIOAINVH-4D4d
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Table A-6. Other Data used in the Interpolation

WELL NAME M\‘;\:ﬂ'ff YEAR col sspaMAPOU gg'T:; REASON
TYPE
699-93-48C 0.9 2015 Strontiuin-g0 100-HR-1;-_[E|;1 00-HR- 1 Average 2011568’_8[5&%‘gljreg;gtoennc;entration for
199-H1-20 1 2015 StrontitmEn 100-HR-%—_[3|;100-HR- 1 Average 2011505_8;:&%‘glJTeg;:tCJenmcentration for
199-H1-21 1 2015 T 100-HR-3:;-_Ei;1 00-HR- 1 Average 2011%5_%—'1;(Ii:‘guTeg;gtoenrﬁentration for
199-H1-25 1 2015 Strontium-90 1OO-HR-1:33-_E|;1 00-HR- 1 Average 2011500P_%_g(%‘guTegtygtoenrﬁentration for
199-H1-27 1 2015 Strontilin-00 100-HR-?é—_[Ei;1 00-HR- 1 Average 2011505_%&E)fg‘uTeg;gtoenn:entration for
199-H1-6 1 2015 Strontiuin-g0 1OO-HR-1:33-_[E|;1 00-HR- 1 Average 2011565_?—&EF:‘guTegtygtoenrﬁentration for
199-H3-27 1 2015 T 100-HR-%—_[3|;100-HR- 1 Average 2011505_8;:&%‘glJTeg;:tCJenmcentration for
199-H4-17 1 2015 T 1 OO-HR-%—_[Biﬂ 00-HR- 1 Average 2011%5’_%&EFII;I‘uTeg;:toenrﬁentration for
199-H4-18 1 2015 Strontium-90 1 OO-HR-%—_[E!H 00-HR- 1 Average 2011500P_%g(%‘guTeg;;:toennc;entration for
199-H4-71 1 2015 Strontiun-00 1 OO-HR-?é—_lEiﬂ 00-HR- 1 Average 2011505_%&%‘gleeg;gthennientration for
199-H4-72 1 2015 S GRG0 1OO—HR-1:33-_[3|;1OO—HR- 1 Average 2011505_%&EF:‘guTegtygtoenrﬁentration for
199-H4-73 1 2015 T 1OO-HR-I:33—_[3|;1OO-HR- 1 Average 2011505_8;:&%‘gl#eg;:fen[ﬁentration for
199-H4-78 1 2015 Strontium-80 100-HR-3-D;100-HR- 1 Average 2015 P&T Effluent concentration for

3-H

100-HX P&T System

0 "AHd ‘1900-91-AIOINVH-404d
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Table A-6. Other Data used in the Interpolation

WELL NAME MAERNS YEAR col sspaMAPOU gg'T:Z REASON
VALUE TYPE
199-H4-79 1 2015 Strontiuin-g0 1OO-HR-1:33-_[E|;1 00-HR- 1 Average 2011%5_?—&%‘gljreg;gtoennc;entration for
199-H6-2 1 2015 StrontitmEn 100-HR-%—_[3|;100-HR- 1 Average 2011505_8;:&%‘guTeg;:toenmcentration for
199-H6-7 1 2015 T 1OO-HR-1:33-_E|;1 00-HR- 1 Average 2011%5_%—‘1;(Ii:‘g‘uTeg;gtoenrﬁentration for
199-H6-8 1 2015 Strontium-90 1OO-HR-1:33-_E|;1 00-HR- 1 Average 2011500P_%_iTX%‘guTeg;:toenrﬁentration for
699-95-45B 1 2015 Strontilin-00 100-HR-%—_[E;1 00-HR- 1 Average 2011505_%&E)fg(uTeg;gtoenn:entration for
199-D5-128 2193 2015 Tritium 1OO-HR-1:33-_[E|;1 00-HR- 1 Average 2011568’_86&EF:‘E‘I‘uTeg;gtoenrﬁentration for
199-D5-129 2193 2015 Tritium 100-HR-%—_[3|;100-HR- 1 Average 2011505_8[‘;)(%‘guTeg;:toenmcentration for
199-D5-148 2193 2015 et 100-HR-3:;-_[3|;1 00-HR- 1 Average 2011%5’_8[5&EFI];I‘uTeg;:toenrﬁentration for
199-D5-42 2193 2015 Tritium 1OO-HR-1:33-_E!;1 00-HR- 1 Average 2011500P_8[5I(%‘E‘I‘uTeg;;:toennc;entration for
199-D5-44 2193 2015 Teitiiir 100-HR-%—_[E;1 00-HR- 1 Average 2011505_8[5&%‘gleeg;gthennientration for
199-D6-1 2193 2015 T 1OO—HR-1:33-_[3|;1OO-HR- 1 Average 2011505_86&EF:‘guTeg;:toenrﬁentration for
199-D6-2 2193 2015 Tritium 1OO-HR-I:33—_[3|;1OO-HR- 1 Average 2011505_852(%‘gl#eg;:fen[ﬁentration for
199-D7-4 2193 2015 Trititim 100-HR-3-D;100-HR- 1 Average 2015 P&T Effluent concentration for

3-H

100-DX P&T System

0 "AHY ‘1900-91-AIOAINVH-4D4d



YoV

Table A-6. Other Data used in the Interpolation

WELL NAME MAERNS YEAR col sspaMAPOU gg'T:Z REASON
VALUE TYPE
199-D7-5 2193 2015 Tritium 1OO-HR-1:33-_[E|;1 00-HR- 1 Average 2011%5_85&%‘gljreg;gtoennc;entration for
199-D8-99 2193 2015 it 100-HR-%—_[3|;100-HR- 1 Average 2011505_8[‘;)(%‘guTeg;:toenmcentration for
699-93-48C 2193 2015 Tritium 1OO-HR-1:33-_E|;1 00-HR- 1 Average 2011%5_%—‘1;(Ii:‘g‘uTeg;gtoenrgentration for
199-H1-20 1050 2015 Tritium 1OO-HR-1:33-_E|;1 00-HR- 1 Average 2011500P_%_iTX%‘guTeg;:toenrﬁentration for
199-H1-21 1050 2015 Ferkitite 100-HR-%—_[E;1 00-HR- 1 Average 2011505_%&%‘gleeg;gthennientration for
199-H1-25 1050 2015 Tritium 1OO-HR-1:33-_[E|;1 00-HR- 1 Average 2011565_?&EF:‘E‘I‘uTeg;gtoenrﬁentration for
199-H1-27 1050 2015 Tritium 100-HR-%—_[<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>