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of the contaminated soil in the BC Cribs and Trenches Area waste sites. Removal, treatment,
and disposal of the contamin: d soil is specified in the focused :asibility study as the preferred
alternative for Hur of the trenches, the 200-E-114 Pipeline, and the 200-E-14 Siphon Tank in the
BC Cribs and Trenches Area. This alternative is not selected for 16 of the trenches and the

6 cribs in the BC Cribs and Trenches Area, primarily b iuse of the significant worker dose
expected as removal, treatment, and disposal :tivities are accomplished. Because the nature and
extent of the contamination associated with the BC Cribs and Trenches Ar¢ waste sites is not
well known, a treatability test is required to aid in further defining the feasibility of this
remedial-action alternative. The data collected during the t itability test will be used to ensure
that e concep  site model and conclusions of the focused feasibility study concerning
removal, treatment, and disposal of contaminated soil at the BC Cribs and Trenches Area waste
sites are accurate. Alternatively, the data collected will be used to revise the conclusions of the

rcused feasibility study before a record of decision is issued.
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SAP scribes the specific activities required to ob 1 ta of the quality required to meet the
DQO. Requirements for characterization of the 216-B-26 Trench « ing Phase 1 of the
treatability test are provided in DOE L-2007-14, Sampling and Analysis Plan for Phase 1 of the
BC Cribs and Trenches Area Waste Sites Excavation-Based Treatability Test. Appendix B
provides the sampling and analysis requirements for e remaining phases of the treatability test.
The experimental design for ¢ phases of this treatability test is described more fully in

Chapter 4.0 of this test plan.
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6.0 SAMPLING AND ANALY! 3

The specific sam; ng and analysis requirements for charact:  :ation of the 216-B-26 Tren
during Phase 1 of the treatability test are provided in DOE/RL-2007-14. The sampling and
ar  ysis requirements for the remaining phases of the treatability test are found in Appendix B.
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7.0 DATA MANAGEMEN

Data resulting from this treatability test will be managed and stored by Fluor Hanford
Environmental Information Systems, in accordance with approved procedures. At the direction
of the task lez  all analytical data packages will be subject to final technical review by qualified
personnel before the packages are submitted to regulatory agencies or package information is
include in reports. Electronic data access, when apprc  ate, will be via a database

(e.g., Hanford Environmental Information System or a project-specific database). Where
electronic data are not available, hard copies will be provided in accordance with Section 9.6 of
the Hanford Federal Facility Agreement and Consent Order (Tri arty Agreement)

(Ecology et al., 1989).
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.0 WASTE MANAGEMENT

The waste management requirements for this treatability test are contained in e waste control
p.  (SGW-34277, Waste Control Plan for the BC Cribs and Trenches Area in the 200-BC-1 OU).
This plan will be is: :d separately before field work is initiated.
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14.0 MANAGEMENT A... £ . AFFING

This treatab ty test will be managed by the U.S. Department of Energy, Richland Ope: ions

Offi ne test will 2 conducted by Fluor Hanford Soil and Groundv  er Remediation Project
perst - Staffing will include personnel from F r Hai Hrd, other Hanford Site contractors,
and : ntractors as specified by : Fluor Hanford project manager. The Fluor Hanford

project manager will ensure that the personnel selected are qualified to perform all activities in
accordance with the requirements specified in this test plan. Specific staffing plans are specified
in work planning documents or subcontracts pr  red on a task-specific asis.

14-1
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APPENDIX A

DATA QUA ITY OBJECTIVES SUMMARY REPORT FC .THE
EXCAVATION-BASED TREATA I'Y TEST AT THE
BCCRIBS NDT1 NCHES 4 WAS E SITES
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Xy

%D = x 100,

percent difference

inventory calculated using = : sample mean of the measurements made for
constituent A

inventory derived from the SIM for constituent A.
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the subsurface soil and perhaps the crib structures using a nonintrusive technique. The
characterization conducte Juring excavation will consist of visual examination of crib
structures, dose measurements of personnel involved in excavation operations, and radiation
measurements of waste containers loaded for shipment to the ERDF.

Changes to the sampling design may be required because of unexpected field conditions, new
information, health and s: ty concerns, or other unforeseen conditions. Minor changes that
have )adverse effect on e technical adequacy of the job (i.e., on the DQOs) or schedule can
be made in the field with approval of the project manager or assigned task lead and will be
documented in the daily field logbook and/or field-summary reports. Changes that affect DQOs
will require concurrence by RL and the lead regulatory agency and can be documented through
unit managers’ meetings. Alternatively, if substantial changes are required, the treatability test
plan can be revised with RL and regulator approval.

A7.3.1 Near-Surface Soil Characterization

Three primary data needs associated with characterizing the near-surface soil contamination have
been identified. First, the vertical and lateral extent of contamination needs to be defined to
determine the depth and width of excavations to be made during partial removal, treatment, and
disposal operations. Second, an estimate of the total inventory needs to be obtained for the
radionuclides of interest (Cs-137 and Sr-90 in the 216-B-26 Trench and Pu-239/240 in the
216-B-53A Trench) that will be encountered during partial removal, treatment, and disposal
activities. Finally, the correlation between Sr-90 concentrations and Cs-137 concentrations with
depth in the 216-B-26 Trench needs to be established to ensure that operations can account for
the amount of Sr-90 at risk as partial removal, treatment, and disposal activities proceed.

A7.3.1.1 Vertical and Lateral Extent of Contamination

Figure A-7 shows the cross section of the 216-B-26 Trench. The vertical extent of
contamination will be determined by installing all boreholes to 7.6 m (25 ft) below ground
surface. Historical data obtained from boreholes installed down the length of the

216-B-26 Trench show that Cs-137 contamination is less than 750 pCi/g at 6.1 to 6.7 m (20 to
22 ft) below ground surface in most holes. The data from boreholes where Cs-137 was detected
at more than 750 pCi/g at depths at or below 7.6 m (25 ft) indicate that downhole cross
contamination may have been occurring from the significant activity higher in the borehole.
Also, because the action level associated with the industrial-use scenario is only applicable to
soils up to a depth of 4.6 m (15 ft) below ground surface, the DQO team determined that 7.6 m
(25 ft) would be the total depth required for the oreholes to determine the vertical extent of
contamination.

The lateral extent of contamination will be determined using adaptive-cluster sampling.
Adaptive-cluster sampling involves the selection of an initial probability-based sample.
Additional sampling units then are selected for observation when a characteristic of interest is
present in an initial unit or when the initial unit has a specific value meeting some specified
condition (e.g., when a critical threshold is exceeded). Adaptive-cluster sampling designs have
two key elements: (1) choosing an initial sample of units and (2) choosing a rule or condition for
determining adjacent units to be added to the sample (EPA/240/R-02/005, Guidance on
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n=(Zim/ d)

where
n = number of samples required

Z, = the Z number (from statistical tables) for the p"™ percentile of the standard normal
distribution. The p™ percentile is determined as one half the acceptable o error
subtracted from 1.0

a = the acceptable percentage, expressed as a decimal (e.g., 5% = 0.05), for getting a
set of data for which the relative error exceeds the maximum tolerable value

coefficient of variation (CV) or o/

=3
Il

d, = relative error or the absolute value of the difference of the sample mean and
population mean, which is then divided by the population mean

= population standard deviation
p = population mean.

Because the maximum variability of the constituents (and properties) in the soil can be estimated
based on previous measurements made for Cs: 37 in measurements made from boreholes, an
assur 1 variability (and calculation for coefficient of variation [CV]) can be chosen. This is
done by looking at previous analytical data and assuming that the sample standard deviation (s)
is an adequate estimate of the population standard deviation (o) and that the sample mean (X ) is
an adequate estimate of the population mean (p). Using data presented in DOE/RL-2004-66,
Appe lix F, two estimates of the CV were calculated. The specific data used were the SGL data
collected at 3.7 and 4.0 m (12 and 13 ft) below ground surface. The estimated CV using the data
collected at 3.7 m (12 ft) is 1.02 and, using the data collected at 4.0 m (13 ft) is 0.75. Therefore,
a CV of 1.0 can be estimated using these historical data, and the assumption is made that it is
acceptable to have a 5 percent chance (i.e., a = 0.05) of getting a set of data for which the
relative error exceeds 70 percent. Hence d, =0.70 and Z,.90s2,=1.96 and n = 1.0. Following is
example of how the number of samples is derived, using these variables.

nz[l.%(l.oq _7e4
0.7

Using this equation, it can be shown that eight samples of each strata of interest would suffice in
meeting the project DQOs for estimating mean soil concentrations in the BC Cribs and Trenches
Area waste sites. Eight samples is a minimum value for the number of samples.

andom sampling will be accomplished using a systematic random-sampling design in the
216-B-26 Trench and 216-B-53A Trench (Figures A-9 and A-10) and an aerial random-sampling
design in the 216-B-14 Crib (Figure A-11). Systematic random sampling was chosen over
simple random sampling for the trenches to ensure that no large portion of the trench floor went
underrepresented in the sample. To ensure that the sampling design represents a possibility of
collecting measurements at locations associated with lateral dispersion of contaminants, the
measurements and samples will be collected from boreholes that are installed at one node along
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216-B-53A Trench in the 0 to 4.6 m (0 to 15 ft) bgs interval. When the condition of no
Pu-239/240 concentrations exceeding the specified action levels is met, no additional boreholes
will be installed further from the centerline of the trench in that direction. If the condition of a
Pu-239/240 concentration greater than 430 pCi/g at the 216-B-53 A Trench is not met in any of
the first adaptive-cluster sampling boreholes installed approximately 2.1 m (7 ft) from the
centerline of the trench, additional boreholes may be installed closer to the centerline of the
trench along the same line as the first adaptive-cluster borehole. This will continue until
Pu-239/240 in the 216-B-53A Trench is seen to approar 430 pCi/g in the 0 to 4.6 m (0 to

15 ft) bgs interval. The project manager will determine how much closer to the benchmark
borehole the subsequent adaptive-cluster borehole should be installed when this occurs. The
project manager also will determine whether concentrations measured slightly higher than

430 pCi/g within the first 4.6 m (15 ft) bgs are close enough to define the lateral extent of
contamination or if additional boreholes are required.

For the 216-B-14 Crib, the lateral extent of contamination will be determined by selecting at
least one of the initial probability-based borehole locations close to the edge of the crib that show
the highest inventory of Cs-137 and drilling an additional borehole approximately 1.8 m (6 ft)
outside the edge of the original crib bottom. If Cs-137 is detected in the first 4.6 m (15 ft) bgs in
that borehole at concentrations greater than 750 pCi/g, another borehole will be installed
approximately 0.6 m (2 ft) further outside the crib at the same location. When the condition of
no Cs- 37 measurements exceeding the action level is met, no additional boreholes will be
installed in the direction of the borehole meeting that condition. If Cs-137 is not detected in the
adaptive-cluster sampling borehole at concentrations more than 750 pCi/g, additional boreholes
will be installed closer to the original borehole to determine the lateral extent of contamination in
the crib subsurface.

To calculate an estimate of the total inventory of Pu-239/240 in the 216-B-53A Trench, an
estimate of the volume of contaminated soil is required. While the location of the ends of the
trench is known, the location of the berms is not precisely known. Therefore, the boreholes
closest to the berm exclusion area also will be used as benchmark holes for adaptive-cluster
sampling. Additional adaptive-cluster sampling holes will be installed along the centerline of the
trench approximately 1.2 m (4 ft) away from each borehole closest to the berm in the direction
toward the berm. This will continue until the condition of a Pu-239/240 concentration more than
430 pCi/g in the 216-B-53A Trench (in the 0 to 4.6 m [0 to 15 ft] bgs interval) is not met. If the
concentration-based, depth-sensitive action level is not met in any of the first adaptive-cluster
sampling boreholes installed in the 216-B-53A Trench approximately 1.2 m (4 ft) away from the
boreholes closest to the berm along the centerline of the trench toward the berm, additional
boreholes will be installed closer to the benchmark boreholes until the activity of Pu-239/240 in
the 216-B-53 A Trench is seen to approach 430 pCi/g in the 0 to 4.6 m (0 to 15 ft) bgs interval.
The project manager will determine how much closer to the benchmark borehole the subsequent
adaptive-cluster borehole should be installed when this occurs. The project manager also will
determine whether concentrations measured slightly higher than 430 pCi/g (or 430 pCi/g) within
the first 4.6 m (15 ft) bgs are close enough to define the lateral extent of contamination or if
additional boreholes are required

A similar logic was applied in selecting a 1.8 m (6-ft) distance from the edge of the crib for
adaptive-cluster sampling at the 216-B-14 Crib. Figure B-1 shows a cross-section of a crib.
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would add benefit in determining the feasibility of partial RTD at the trenches in these waste
sites, Phase 2 will proceed to another «  2-third section of the trench until sufficient data are
collected. When sufficient data have been collected to support decisions concerning the
feasibility of this remedial alternative, Phase 2 will be complete.

B3.4 TREATABILITY TEST PHASE 3:
216-B-14 CRIB CHARACTERIZATION
AND EXCAVATION

The characterization and excavation in the 216-B-14 Crib will excavate near-surface
contaminated soil and evaluate the potential for subsidence in the cribs. Excavation will not
begin ntil completion of characterization activities for the crib.

Characterization of the subsurface soil associated with " 2 216-B-14 Crib will provide Cs-137
concentration data as a function of depth using gamma logging. The boreholes will be installed
to a depth of 7.6 m (25 ft) using a direct-push drilling technique. The gamma logging instrument
will be inserted in the casing of each borehole, and measurements will be made at 0.15 m (0.5-ft)
intervals. The gamma logging instrument provides a measurement that is reported in units of
picoc es per gram. The concentration reported represents the average soil concentration
associated with the soils considered to be within the region of influence on the instrument’s
detector. This region varies as a function of many factors, but the primary factors are soil
composition (chemistry), soil density, and the thickness of the drill casing through which the
measurements are made. The personnel performing the measurements and gamma logging data
reduction and reporting functions have significant experience with making these measurements
at Hanford waste sites.

To provide some confirmation of the Cs-137 measurements made by gamma logging, and to
provide a means for determining Sr-90 concentration as a function of depth, soil samples will be
collected from three depths from boreholes drilled as close as possible to the gamma logging
boreholes. The depths from which soil samples will be collected will be determined after
reviewing the gamma logging data using the same random sampling strategy employed for
Phase 1 soil sampling of the 216-B-26 Trench. Data will provide a measure of Sr-90
concentrations and corroborate the logging measurements. The soil samples will be sent for
labor: ry analysis for gamma-emitting radionuclides and total radioactive strontium.

Eight boreholes will be installed using a random-sampling design throughout the crib

(Figure B-5). This random-sampling design requires that survey benchmarks be established at
the ground surface directly above the four corners of the crib. One benchmark will be used as an
origin (grid coordinates 0, 0) from which all other sample locations are determined (Figure B-5).

When the data collected from all boreholes installed in the crib have been reduced and reported,
at least one borehole location close to the edge of the crib (i.e., borehole 1, 2, 3, 5, 6, or 8) will be
used as a benchmark for a set of adaptive-cluster sampling boreholes. The first adaptive-cluster
sampling borehole associated with each benchmark borehole selected will be installed at a
location approximately 1.8 m (6 ft) directly outside the 12.2 by 12.2 m (40- by 40-ft) crib
structure (Figure B-5). If Cs-137 activity is detected in the first 4.6 m (15 ft) bgs by gamma
logging at a concentration greater than 750 pCi/g in any adaptive-cluster sampling borehole,
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Itic 10wn that the trench was divided in half by a berm in the center of the trench. Therefore, it
is possible that different amounts of waste were received in each half of the trench. Because of
this, a mean inventory of Pu-239 will be estimated using the mean concentration (and assumed
volur : of contaminated soil) determined for each half of the trench. The exact location of the
berm  not known, but the waste-site description for the trench states that the trench “was
divided into two sections by an earthen dam at the center that was 1.5 m (5 ft) high and 0.1 m
(0.3 ft) wide at its top” (DOE/RL-2004-66, Draft A).

Eight boreholes will be inst:  ed through the bottom of each half of the trench. Also as stated in
Appendix A, systematic random sampling was chosen to ensure that a large portion of the trench
floor would not go unrepresented by the sample collected. To ensure that any variability
associated with lateral distance from the centerline of the trench bottom is adequately
characterized by the sample, a random component is added to the sampling design in these
directions. ..ie systematic component of the random-sampling design requires at the node line
along which the first approximately 10 cm (4-in.) borehole will be located in each half of the
trench be selected randomly, and that the subsequent boreholes are randomly located on
additional node lines that are equal distances apart (Figure B-6). The node lines will have nine
nodes at which a borehole may be installed. The nodes on each node line will be 0.3 m (1 ft)
apart, with one node on the centerline and four others on each side of the centerline (Figures B-7
and B-8). The oreholes will be installed at locations defined by specifying the distance from
survey markers placed on the surface above the centerline of the trench that the node lines are
drawn and installing the borehole at one of the randomly selected nodes.
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