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1 Introduction

This field summary report documents the drilling, sampling, and decommissioning of 28 shallow vadose
zone characterization boreholes installed in fiscal year (FY) 2018 in the 200-DV-1 Operable Unit (OU),
within the Central Plateau of the Hanford Site. The shallow vadose zone is defined in this report as the
soil media between the ground surface and 4.6 m (15 ft) below ground surface (bgs). Ten additional
boreholes were drilled as replacements when refusal occurred or when sampling did not collect

enough soil. The boreholes were drilled as part of the 200-DV-1 OU remedial investigation

for supplemental characterization of the shallow vadose zone, and to support the determination of risk
to human health and the environment (HHE). The boreholes were drilled and sampled as defined in
DOE/RL-2011-104-ADD2, Characterization Sampling and Analysis Plan for the 200-DV-1 Operable
Unit Addendum 2: Supplemental Shallow Soil Risk Characterization Sampling (hereinafter referred to
as the sampling and analysis plan [SAP]).

The purpose of this field summary report is to compile the field methods and results from drilling and
sampling the 28 original boreholes and 10 replacement boreholes at 16 waste sites in the 200-DV-1 OU.

1.1 Background on 200-DV-1 Operable Unit and the B, T, and S Complex
Waste Sites

The 200-DV-1 OU comprises 43 waste sites in three distinct geographical areas of the Central Plateau,
including the B Complex area, T Complex area, and S Complex area. The OU includes the vadose
zone from the ground surface to the water table at these 43 waste sites. The 200-DV-1 OU was

created in 2010 to support remedy selection for waste sites with deep vadose zone contamination
(DOE/RL-2011-102, Remedial Investigation/Feasibility Study and RCRA Facility Investigation/
Corrective Measures Study Work Plan for the 200-DV-1 Operable Unit).

The deep vadose zone contamination in the B Complex and T Complex areas resulted from disposal of
hazardous waste produced during the plutonium separation process. Both B Plant and T Plant used
bismuth phosphate to chemically extract plutonium from irradiated fuel rods. The initial step in the
plutonium separation process was to dissolve the fuel rods using nitric acid. Once the plutonium was
removed from the fuel, it was further processed for use in military applications. All of the chemicals
needed to extract the plutonium, as well as the excess parts of the irradiated fuel rods, became waste.

The deep vadose zone in the S Complex was also contaminated during disposal of hazardous waste
produced during the plutonium separation process; however, the process used was different from that
used at both B Plant and T Plant. S Plant (also known as the Reduction-Oxidation Plant) used methyl
isobutyl ketone (hexone) as the nonaqueous solvent in an aqueous/nonaqueous separation process to
extract plutonium and uranium from the dissolved fuel rod solutions. This process represented a major
increase in efficiency over the bismuth phosphate process used at the B Plant and T Plant because it was
the first process used at the Hanford Site to recover both plutonium and uranium for further use in
military applications.

The liquid waste generated during these processes was generally both chemically and radiologically
contaminated. The liquids percolated through the soil column, and the chemical and radiological waste
contaminants migrated with movement of fluid, interacting to varying degrees with the surrounding soil.
Residual radiological and chemical constituents remain within the soil column under each of the
200-DV-1 OU waste sites and pose a potential risk to HHE.

1-1
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In 2015, 2016, and 2017, in accordance with DOE/RL-2011-104, Characterization Sampling and
Analysis Plan for the 200-DV-1 Operable Unit, data were obtained within the 0 to 3.0 m (0 to 10 ft) bgs
-and 0 to 4.6 m (0 to 15 ft) bgs intervals. However, insufficient numbers of samples were collected
within the shallow vadose zone at some of the waste sites to calculate the 95% upper confidence level
~on the mean concentration, which necessitated additional shallow vadose zone characterization
(DOE/RL-2011-104-ADD?2). Additional drilling commenced in 2018.

The shallow vadose zone was characterized by drilling boreholes at or near waste sites and collecting
soil samples at selected depths. The primary contaminants of potential concern (COPCs) regarding
risk to human health in the shallow vadose zone are cesium-137 and strontium-90. The primary
COPCs regarding risk to the ecological environment in the shallow vadose zone include cesium-137,
strontium-90, copper, mercury, and selenium (DOE/RL-2011-104-ADD2).

Table 1-1 provides a summary of the 38 boreholes (28 planned boreholes and 10 replacements) that were
drilled at 16 waste sites in the B, T, and S Complexes, as well as the locations at the Hanford Site
according to civil surveys performed at each location.

Table 1-1. Borehole Location Summary

Borehole Northing* Easting® Elevation®
D (m) (m) (m)

216-B-5 Reverse Well

C9839 136730.22 ~ 573778.92 209.61

C9558° 136730.87 573778.58 209.64
216-B-9 Crib/Tile Field

C9840 136831.24 573855.66 207.97

C9559° 136830.05 573854.93 208.09

C9841 - 136862.90 573860.48 207.34

C9842 136837.56 573863.58 207.68

216-B-35 Trench
9843 137277.11 573448.46 203.83

216-B-36 Trench

C9844 137292.16 573403.74 203.84
216-B-39 Trench

C9845 137373.92 573458.27 200.96

C9560¢ 137373.50 573458.57 200.99

216-B-40 Trench
C9846 137403.15 573431.43 200.14

216-B-41 Trench
C9847 137429.20 573449.70 199.34
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Table 1-1. Borehole Location Summary

Borehole Northing® Easting® Elevation®
ID (m) (m) - (m)
216-S-9 Crib
9848 134508.49 567156.35 208.05
C9849 134484.55 567167.58 209.41
C9939° 134484.98 567167.55 209.42
C9850 134451.37 567180.74 209.47
C9851 134474.54 567184.31 209.33
C9852 134456.53 567194.84 208.29
216-S-21 Crib
C9853 134405.42 566615.78 203.03
C9854 134413.15 566607.84 202.69
216-T-5 Trench
C9855 136722.33 566672.45 206.79
C9856 136727.39 566674.46 206.82
216-T-14 Trench
C9857 136856.60 566947.30 212.61
C9940° 136856.62 566946.64 212.62
216-T-15 Trench
9858 136849.93 566973.24 213.15
C9941¢ 136849.87 566972.49 213.14
216-T-16 Trench
C9859 136805.03 567007.57 213.50
C9942°¢ 136805.06 567008.27 213.53
216-T-17 Trench
C9860 136843.01 567021.98 213.65
216-T-18 Crib
C9861 136463.38 566944.22 205.30
9862 136454.98 566946.91 205.12
C9863 136455.71 ~ 566958.51 205.25
216-T-26 Crib
C9864 136405.16 566929.09 205.73
C9943¢ 136405.24 566929.87 205.76
C9865 136396.61 566926.71 205.73
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Table 1-1. Borehole Location Summary

Borehole Northing® Easting® Elevation®
ID (m) (m) ' (m)
€9944¢ 136395.95 566926.69 205.72
C9866 13639097 566930.04 205.74
C9945° 136390.88 566930.88 205.76

a. Coordinates are in Washington State Plane south (FIPS 4602) using North American Datum
of 1983 (NADS3).

b. Elevation values are based on NAVD88, North American Vertical Datum of 1988.
c. Replacement borehole.
ID = identification

1.1.1  216-B-5 Reverse Well

The 216-B-5 reverse well is located east of Baltimore Avenue, south‘of the 216-B-9 Crib (Figure 1-1).
The waste site is 92 m (302 ft) deep and is composed of vertical risers with various diameter sizes in
sections measuring as follows:

e 16 in. diameter riser from ground surface to 4.0 m (13 ft) bgs

e 12 in. diameter riser placed inside the 16 in. diameter riser, extending to 30.5 m (100 ft) bgs
e 10 in. diameter riser placed inside of the 12 in. diameter riser, extending 73.8 m (242 ft) bgs
e 8 in. diameter riser placed inside the 10 in. diameter riser, extending to 92.0 m (302 ft) bgs

The lowest 15.2 m (50 ft) section of 8 in. diameter riser is perforated (Figure 1-2). The well was
connected to the 241-B-361 settling tank by a 2 in. diameter stainless-steel inlet pipe, entering

3.7 m (12 ft) below grade. The 200-E-279-PL pipeline fed the reverse well from the settling tank.

The waste site received approximately 32.1 million L (8.5 million gal) of B Plant and 224B waste
solutions. The site was deactivated in 1947 by blanking (i.e., installing a solid metal disc on a flange to
isolate flow in a pipeline) the pipeline inlet to the well when the radionuclide capacity was reached.
Table 1-2 shows the total estimated inventory of contaminants discharged to the 216-B-5 reverse well.

Two boreholes, C9839 and C9558 (replacement), were pushed at this location (shown in Figure 2-3 in
Chapter 2; coordinates are provided in Table 1-1). The location was selected due to limited reliable
analytical data.

14
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Figure 1-1. Borehole Locations in the B Complex
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| Notes:
BGS = Below Ground Surface

Figure based on Hanford drawings
| H-2-1123 and H-2-1031.

Note: Modified from Figure 3 in RHO-ST-37, 2/6-B-5 Reverse Well Characterization Study.
Figure 1-2. Configuration of the 216-B-5 Reverse Well
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Table 1-2. 216-B-5 Reverse Well Inventory of Contaminants

Contaminant Inventory
Nitrate (kg) 9.50x10°
Fluoride (kg) 5.63x10*
Uranium (total) (kg) 1.05x10!
Chromium (kg)? . 3.79x10°
Ferrocyanide (kg) None
Cesium-137 (Ci)® 8.67
Strontium-90 (Ci)® 7.55
Plutonium-239 (Ci)® 3.72x10!
Plutonium-240 (Ci)® 2.51
Cobalt-60 (Ci)® 5.28x1073
Todine-129 (Ci)® 1.88x10°
Technetium-99 (Ci)® ' 4.25x107
Tritium (Ci)® 1.07x10™*

Source: RPP-26744, Hanford Soil Inventory, Rev. 1.

a. The soil inventory model in RPP-26744 does not provide speciation information for
chromium. All chromium inventoried is assumed to be hexavalent unless other information
is available.

b. In RPP-26744, radionuclides are decayed to January 1, 2001.

1.1.2  216-B-9 Crib and Tile Field

The 216-B-9 Crib and Tile Field is located south of B Tank Farm, east of Baltimore Avenue (Figure 1-1).
The waste site consists of a wooden structure measuring 4.3 m by 4.3 m (14 ft by 14 ft) by 2.1 m (7 ft)
high, located in an excavation (Figure 1-3). The tile field is 55.0 m by 25.6 m (180 ft by 84 ft) and
contains 165 m (541 ft) of 6 in. clay tile pipe. Pipes are buried 3.7 m (12 ft) deep at the head and 1.8 m
(6 ft) deep at the other end. The tile field was covered by roofing felt and gravel but has since been
surface stabilized and is now covered in wheatgrass. The 216-B-9 Crib and Tile Field were built to
replace the 216-B-5 reverse well and the 241-B-361 settling tank and received waste between 1948
and 1950. A total of 36.0 million L (9.5 million gal) was discharged to the crib during that timeframe.
Sludge in the waste plugged the crib and decreased its capacity. Acid was added to the crib to keep it
operational, but eventually the crib became sealed with sludge and overflowed into the tile field.

Table 1-3 shows the estimated inventory of contaminants discharged to the 216-B-9 Crib.

Four boreholes (C9840, C9559 [replacement], C9841, and C9842) were pushed at this location (shown in
Figure 2-3 in Chapter 2; coordinates are provided in Table 1-1). The location was selected due to elevated
geophysical values between the 3.0 to 4.6 m (10 to 15 ft) bgs range of cesium-137 and an insufficient
number of analytical samples in the 0 to 3.0 m (0 to 10 ft) bgs range.
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Figure 1-3. Configuration of the 216-B-9 Crib and Tile Field

Table 1-3. 216-B-9 Crib and Tile Field Inventory of Contaminants

Contaminant Inventory
Nitrate (kg) 1.71x10°
Fluoride (kg) 9.53x10°
Uranium (total) (kg) 1.23x10!
Chromium (kg)* ; 6.41x10?
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Table 1-3. 216-B-9 Crib and Tile Field Inventory of Contaminants

Contaminant Inventory
Ferrocyanide (kg) None
Cesium-137 (Ci)® 1.24x10!
Strontium-90 (Ci)® 1.07x10!
Plutonium -239 (Ci)® 8.08
Plutonium-240 (Ci)® 7.17x10™!
Cobalt-60 (Ci) 7.59x1073
lodine-129 (Ci)® 1.32x10
Technetium-99 (Ci)® 5.74x107
Tritium (Ci)® 1.68x107

Source: RPP-26744, Hanford Soil Inventory, Rev. 1.

a. The soil inventory model in RPP-26744 does not provide speciation information for
chromium. All chromium inventoried is assumed to be hexavalent unless other
information is available.

b. In RPP-26744, radionuclides are decayed to January 1, 2001.

- 1.1.3 216-BX Trenches

The 216-BX Trenches (also referred to as the BX Trenches) are located west of the BX Tank Farm
(Figure 1-1). The trenches are shallow, 3.0 m by 3.0 m by 76.8 m (10 ft by 10 ft by 252 ft) excavations
(Figure 1-4) that were fed by aboveground piping. From 1953 to 1955, the trenches received

14.9 million L (3.9 million gal) of primarily first-cycle decontamination waste that had not been
evaporated after B Plant operations shut down (DOE/RL-2011-102). Five of the eight trenches were
sampled in this investigation:

¢ 216-B-35 Trench: Located north of B Plant and west of the BX Tank Farm and received
1.06 million L (0.28 million gal) of mixed liquid process effluent.

e 216-B-36 Trench: Located north of B Plant and west of the BX Tank Farm and received
1.94 million L (0.51 million gal) of mixed liquid process effluent.

e 216-B-39 Trench: Located north of B Plant and west of BX Tank Farm and received 1.54 million L
(0.41 million gal) of mixed liquid process effluent.

e 216-B-40 Trench: Located north of B Plant and west of the BX Tank Farm and received
1.64 million L (0.43 million gal) of mixed liquid process effluent.

e 216-B-41 Trench: Located north of B Plant and west of the BX Tank Farm and received
1.44 million L (0.38 million gal) of mixed liquid process effluent.

Table 1-4 shows the total estimated inventory of contaminants discharged to each of the BX Trenches.

1-9
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Figure 1-4. Configuration of the BX Trenches
Table 1-4. BX Trenches Inventory of Contaminants
| 216-B-35 | 216-B-36 | 216-B-39 | 216-B-40 216-B-41
Trench Trench Trench Trench Trench
Contaminant Inventory Inventory Inventory Inventory Inventory
Nitrate (kg) 1.14x10° 2.08x10° 1.65x10° 1.76x10° 1.54x10°
Fluoride (kg) 3.97x10° 7.27x10° 5.77x10° 6.14x10° 5.39x10°
Uranium (total) (kg) 3.63x10! 6.64x10! 5.27x10! 5.62x10! 4.93x10'
Chromium (kg)* 3.80x10? 6.95x10? 5.52x10? 5.87x10? 5.16x10?
Ferrocyanide (kg) None None None None None
Cesium-137 (Ci)® 4.85x10? 8.87x10? 7.04x10? 7.50x10? 6.59x10?
Strontium-90 (Ci)® 7.62x10" 1.40x10? 1.11x10? 1.18x10? 1.04x10?
Plutonium -239 (Ci)® 4.28x10" 7.85x10™ 6.22x10™ 6.63x10" 5.82x10"
Plutonium-240 (Ci)® 6.10x10? 1.11x10 8.82x107 9.37x107? 8.23x10%2
Cobalt-60 (Ci)° 3.37x10" 6.16x10™! 4.89x10"! 5.21x10" 4.57x10"
lodine-129 (Ci)® 1.87x103 3.42x10? 2.72x1073 2.89x103 2.54x103
Technetium-99 (Ci)® 2.14x107! 3.92x10" 3.11x10" 3.32x10 2.9x10!
Tritium (Ci)® 6.46 1.18x10" 9.39 1.00x10! 8.78

Source: RPP-26744, Hanford Soil Inventory, Rev. 1.

a. The soil inventory model in RPP-26744 does not provide speciation information for chromium. All chromium
inventoried is assumed to be hexavalent unless other information is available.

b. In RPP-26744, radionuclides are decayed to January 1, 2001.

1-10
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Six boreholes (C9843, C9844, C9845, C9560 [replacement], C9846, and C9847) were pushed at this
location (shown in Figure 2-4 in Chapter 2; coordinates are provided in Table 1-1). Borehole C9843 was
pushed at the 216-B-35 Trench; C9844 was pushed at the 216-B-36 Trench; C9845 and C9560
(replacement) were pushed at the 216-B-39 Trench; C9846 was pushed at the 216-B-40 Trench; and
C9847 was pushed at the 216-B-41 Trench. These trenches were selected due to elevated values of
cesium-137 contamination (based on geophysical logging) between 1.5'to 4.6 m (5 to 15 ft) bgs exceeding
the risk-based level and ecological screening level [ESL]); ESLs for aluminum, nitrate, and selenium
being exceeded between 0 and 4.6 m (0 and 15 ft) bgs; and an insufficient number of samples collected
and analyzed from past projects from the 0 to 3.0 m (0 to 10 ft) bgs interval.

114 216-S-9 Crib

The 216-S-9 Crib is located east of the S-SX-SY Tank Farms (Figure 1-5). The site includes a gravel
structure that measures 91.4 m by 9.1 m by 7.4 m (300 ft by 30 ft by 24.3 ft) (Figure 1-6). Waste flowed
into the unit through the distribution system, which consists of 177 m (581 ft) of 6 in. diameter, vitrified
clay tile perforated pipe in a “U” shape, connected by 7.3 m (24 ft) of 3 in. diameter Schedule 10 piping
in a “Y” shape. The entire distribution system is 6.4 m (21 ft) below grade. The site received
approximately 49.6 million L (13.1 million gal) of mixed liquid process effluent from the D-2 receiver
tank in the 202S Building. The site was retired when it reached a prescribed radionuclide limit and was
deactivated by blanking the pipeline at the south end of the unit. Table 1-5 shows the total estimated
inventory of contaminants discharged to the 216-S-9 Crib.

Six boreholes (C9848, C9849, C9939 [replacement], C9850, C9851, and C9852) were pushed at this
location (shown in Figure 2-5 in Chapter 2; coordinates are provided in Table 1-1). This location was
selected because an insufficient number of analytical samples were collected and analyzed between
0to 4.6 m (0 to 15 ft) bgs, and the ESLs for aluminum, nitrate, and selenium were exceeded at

these depths.

1.1.5 216-S-21 Crib

The 216-S-21 Crib is located west of the S Tank Farm (Figure 1-5). The site consists of a wooden crib
box measuring 15.2 m by 15.2 m by 6.7 m (50 ft by 50 ft by 22.1 ft) and is covered by 2.5 m (8.3 ft) of
overburden (Figure 1-7). The site received approximately 87.1 million L (23.0 million gal) of mixed
liquid process effluent from the 401SX condenser facility via tank 241-SX-106 in the SX Tank Farm
between 1954 and 1970. Table 1-6 shows the total estimated inventory of contaminants discharged to
the crib.

Two boreholes, C9853 and C9854, were pushed at this location (shown in Figure 2-6 in Chapter 2;
coordinates are provided in Table 1-1). This location was selected due to an insufficient number of
samples collected and analyzed between 0 and 3.0 m (0 and 10 ft) bgs; the ESLs for aluminum, nitrate,
selenium, and mercury were exceeded between 1.5 and 4.6 m (5 and 15 ft) bgs; and elevated cesium-137
contamination was found (based on geophysical logging) between 3.0 and 4.6 m (10 and 15 ft) bgs.
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Source: Appendix A of CP-49279, Central Plateau Waste Site Dimensions.
Figure 1-6. Configuration of 216-S-9 Crib

Table 1-5. 216-S-9 Crib Inventory of Contaminants

Contaminant Inventory
Nitrate (kg) 4.18x10*
Fluoride (kg) None
Uranium (total) (kg) 2.76x10?
Chromium (kg)* None
Ferrocyanide (kg) None
Cesium-137 (Ci)® 6.04x10'
Strontium-90 (Ci)® 1.19x10?
Plutonium -239 (Ci)® 2.90
Plutonium-240 (Ci)® 6.77x10™
Cobalt-60 (Ci)® 1.12x10?
lodine-129 (Ci)° 2.95x10%
Technetium-99 (Ci)® 1.04x10™
Tritium (Ci)° 1.17x10°

Source: RPP-26744, Hanford Soil Inventory, Rev. 1.

a. The soil inventory model in RPP-26744 does not provide speciation information for
chromium. All chromium inventoried is assumed to be hexavalent unless other
information is available.

b. In RPP-26744, radionuclides are decayed to January 1, 2001.
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Figure 1-7. Configuration of 216-S-21 Crib

Table 1-6. 216-S-21 Crib Inventory of Contaminants

Contaminant Inventory
Nitrate (kg) ‘ 4.91x10?
Fluoride (kg) 2.19x10!
Uranium (total) (kg) 1.06x10"!
Chromium (kg)* 5.08x10'
Ferrocyanide (kg) None
Cesium-137 (Ci)® 6.28x10?
Strontium-90 (Ci)® 6.63
Plutonium -239 (Ci)® 5.99x1072
Plutonium-240 (Ci)® 1.34x107
Cobalt-60 (Ci)® 3.36x10?
lodine-129 (Ci)® 3.23x10"
Technetium-99 (Ci)) 2.11x10?
Tritium (Ci)® 2.54x10°

Source: RPP-26744, Hanford Soil Inventory, Rev. 1.

a. The soil inventory model in RPP-26744 does not provide speciation information for
chromium. All chromium inventoried is assumed to be hexavalent unless other
information is available.

b. In RPP-26744, radionuclides are decayed to January 1, 2001.
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1.1.6 216-T-5 Trench

The 216-T-5 Trench is located west of the T Tank Farm (Figure 1-8). The site was active in May 1955
and consists of a 15.2 m by 3.0 m by 3.7 m (50 ft by 10 ft by 12 ft) trench (Figure 1-9) that received
approximately 3.2 million L (0.8 million gal) of second-cycle process effluent that had been stored in the
241-T-112 tank via an aboveground pipeline. The site was deactivated when the specific retention
capacity was reached. Table 1-7 shows the total estimated inventory of contaminants discharged to the
216-T-5 Trench.

Boreholes C9855 and C9856 were pushed at this location (shown in Figure 2-7 in Chapter 2; coordinates
are provided in Table 1-1). These locations were selected due to an insufficient number of samples
collected and analyzed between 0 and 3.0 m (0 and 10 ft) bgs, as well as elevated values of cesium-137
(based on geophysical logging) between 3.0 and 4.6 m (10 and 15 ft) bgs.

1.1.7 216-T Trenches

The 216-T Trenches (also referred to as the T Trenches) are located north of 23™ Street and northeast

of the T Tank Farm (Figure 1-8). The T Trenches are shallow excavations; the 216-T-14 Trench
measured 3.0 m by 3.0 m by 61.0 m (10 ft by 10 ft by 200 ft); and the 216-T-15, 216-T-16, and

216-T-17 Trenches measured 3.0 m by 3.0 m by 73.1 m (10 ft by 10 ft by 240 ft) (Figure 1-10).

The trenches were fed by aboveground piping. From 1953 to 1954, the trenches received approximately
3.9 million L (1.0 million gal) of first-cycle supernatant waste from the 221T Building via the 241-T-104,
241-T-105, and 241-T-106 tanks in the T Tank Farm. The 216-T-14 Trench, 216-T-15 Trench, and
216-T-16 Trench each received 1.0 million L (0.3 million gal) of mixed liquid process effluent. The
216-T-17 Trench received 0.8 million L (0.2 million gal) of mixed liquid process effluent. Table 1-8
shows the total estimated inventory of contaminants discharged to each of the T Trenches.

Seven boreholes (C9857, C9940 [replacement], C9858, C9941 [replacement], C9859, C9942
[replacement], and C9860) were pushed at this location (shown in Figure 2-8 in Chapter 2;
coordinates are provided in Table 1-1). Boreholes C9857 and C9940 (replacement) were pushed at the
216-T-14 Trench, boreholes C9858 and C9941 (replacement) were pushed at the 216-T-15 Trench,
boreholes C9859 and C9942 (replacement) were pushed at the 216-T-16 Trench, and borehole C9860
was pushed at the 216-T-17 Trench. These trenches were selected due to an insufficient number of
samples collected and analyzed between 0 and 3.0 m (0 and 10 ft) bgs; elevated values of cesium-137
(based on geophysical logging) were found between 3.0 and 4.6 m (10 and 15 ft) bgs; and ESLs for
aluminum, nitrate, and selenium were exceeded at the 216-T-15 Trench between 0 and 4.6 m

(0 and 15 ft) bgs.

1.1.8 216-T-18 Crib

The 216-T-18 Crib is located northeast of the TY Tank Farm and north of the 216-T-26 Crib (Figure 1-8).
Historically, the site has been described as a 3.0 m by 3.0 m by 3.0 m (10 ft by 10 ft by 10 ft) “hole in the
ground” fed by an aboveground pipeline. However, according to the Hanford Site Waste Information
Data System, the site consists of a steel inlet pipe reducing to another steel pipe, which then branches

into four steel pipes that each extend to a concrete open-ended sewer pipe. These structures are in

an excavation measuring 9.1 m by 9.1 m by 4.6 m (30 ft by 30 ft by 15 ft) (Figure 1-11) and are covered.
in gravel and earthen backfill. The site received approximately 1.0 million L (0.3 million gal) of mixed
liquid process effluent from the 241-T-101 tank between October and December 1953. The site was
deactivated when the discharge of waste was completed. Table 1-9 shows the total estimated inventory of
contaminants discharged to the crib.
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Source: DOE/RL-2007-02-VOL 11-ADDA4, Site-Specific Field-Sampling Plans for the 216-B-7A&B Crib, 216-B-8 Crib
and Tile Field, 216-T-3 Injection/Reverse Well, 216-T-5 Trench, 216-T-6 Cribs, 216-T-7 Crib and Tile Field,
216-T-15 Trench, and 216-T-32 Crib in the 200-TW-2 Operable Unit: Addendum 4.

Figure 1-9. Configuration of the 216-T-5 Trench

Table 1-7. 216-T-5 Trench Inventory of Contaminants

- Contaminant : Inventory
Nitrate (kg) 7 2.42x10°
Fluoride (kg) 1.31x10*
Uranium (total) (kg) 2.42x10!
Chromium (kg)® 1.21x10°
Ferrocyanide (kg) None
Cesium-137 (Ci)° 3.43x10!
Strontium-90 (Ci)° 2.94x10
Plutonium -239 (Ci)® 1.65%10!
Plutonium-240 (Ci)® 2.09
Cobalt-60 (Ci)® 2.54x10?
Todine-129 (Ci)® None
Technetium-99 (Ci)® 1.50x1072
Tritium (Ci)® 8.77x107

Source: RPP-26744, Hanford Soil Inventory, Rev. 1.

a. The soil inventory model in RPP-26744 does not provide speciation information for
chromium. All chromium inventoried is assumed to be hexavalent unless other
information is available.

b. In RPP-26744, radionuclides are decayed to January 1, 2001.
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Source: DOE/RL-2007-02-VOL 11-ADD4, 2008, Site-Specific Field-Sampling Plans for the 216-B-7A&B Crib,
216-B-8 Crib and Tile Field, 216-T-3 Injection/Reverse Well, 216-T-5 Trench, 216-T-6 Cribs, 216-T-7 Crib
and Tile Field, 216-T-15 Trench, and 216-T-32 Crib in the 200-TW-2 Operable Unit: Addendum 4.

Figure 1-10. Configuration of the T Trenches

Table 1-8. 216-T Trenches Inventory of Contaminants

216-T-14 216-T-15 216-T-16 216-T-17
Trench Trench Trench Trench
Contaminant Inventory Inventory Inventory Inventory
Nitrate (kg) 1.08x10° 1.12x10° 1.09x10° 8.41x10*
Fluoride (kg) 3.77x10° 3.90x10° 3.82x10° 2.94x10°
Uranium (total) (kg) 3.44x10! 3.57x10! 3.49x10" 2.69x10"
Chromium (kg)* 3.6x10? 3.73x10% 3.65x10? 2.81x10?
Ferrocyanide (kg) None None None None
Cesium-137 (Ci)® . 4.60x10? 4.77x10? 4.67x10* 3.59x10?
Strontium-90 (Ci)® 7.23x10! 7.50x10! 7.34x10! 5.65x10"
Plutonium -239 (Ci)® 4.07x10" 4.21x10"  4.13x10 3.18x10!
Plutonium-240 (Ci)® 5.8x10? 6.00x1072 5.85x10? 4.50x10?
Cobalt-60 (Ci)® 3.19x107! 3.31x10" 3.24x10" 2.49x10"!
lodine-129 (Ci)® 1.78x10° 1.84x10 1.80x10° 1.39x10°*
Technetium-99 (Ci)® 2.03x10™ 2.11x10" 2.06x10™ 1.59x10!
Tritium (Ci)® 6.13 6.35 6.22 4.79

Source: RPP-26744, Hanford Soil Inventory, Rev. 1.

a. The soil inventory model in RPP-26744 does not provide speciation information for chromium.
All chromium inventoried is assumed to be hexavalent unless other information is available.

b. In RPP-26744, radionuclides are decayed to January 1, 2001.
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F igure 1-11. Configuration of the 216-T-18 Crib

. Table 1-9. 216-T-18 Crib Inventory of Contaminants

Contaminant Inventory
Nitrate (kg) 3.28x10*
Fluoride (kg) 4.21x10°
Uranium (total) (kg) 5.52x10!
Chromium (kg)* 1.01x10*
Ferrocyanide (kg) 1.44x10?
Cesium-137 (Ci)® 4.22x10
Strontium-90 (Ci)® 3.96x10!
Plutonium -239 (Ci)® 3.24
Plutonium-240 (Ci)® 2.19x10!
Cobalt-60 (Ci)® 6.14x10?
lodine-129 (Ci)® 1.48x10°
Technetium-99 (Ci)® 1.54x10"
Tritium (Ci)® 2.36x10"!

Source: RPP-26744, Hanford Soil Inventory, Rev.-1. -

a. The soil inventory model in RPP-26744 does not provide speciation information for
chromium. All chromium inventoried is assumed to be hexavalent unless other

information is available.

b. In RPP-26744, radionuclides are decayed to January 1, 2001.

Three boreholes (C9861, C9862, and C9863) were pushed at this location (shown in Figure 2-9 in
Chapter 2; coordinates are provided in Table 1-1). This location was selected due to an insufficient
number of samples collected and analyzed between 0 and 3.0 m (0 and 10 ft) bgs, as well as elevated
values of cesium-137 (based on geophysical logging) between 3.0 and 4.6 m (10 and 15 ft) bgs.
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1.1.9 216-T-26 Crib

The 216-T-26 Crib is located south of 23™ Street and east of the TY Tank Farm (Figure 1-8). The site
consists of a steel inlet pipe reducing to a steel pipe (below grade). This pipe branches to four steel pipes,
with each pipe extending to a concrete open-ended sewer pipe. These structures are in an excavation
measuring 9.1 m by 9.1 m by 4.6 m (30 ft by 30 ft by 15 ft) (Figure 1-12) and under 2.1 m (7 ft) of
overburden made up of gravel and earthen backfill. The site received approximately 11.1 million L

(2.9 million gal) of first-cycle scavenged supernatant waste from T Plant via the 241-TY-101,
241-TY-103, and 241-TY-104 tanks. The site operated in 1955. Table 1-10 shows the total estimated
inventory of contaminants discharged to the crib.

Six boreholes (C9864, C9943 [replacement], C9865, C9944 [replacement], C9866, and C9945
[replacement]) were pushed at this location (shown in Figure 2-9 in Chapter 2; coordinates are provided
in Table 1-1). This location was selected due an insufficient number of samples collected and

analyzed between 0 and 4.6 m (0 and 15 ft) bgs.

1.2 Hydrogeology of 200-DV-1 Operable Unit

This section describes the hydrogeology of the 200-DV-1 OU waste site areas addressed in this field
summary report.

1.2.1 Hydrostratigraphy

The hydrogeologic designations were determined by evaluating available borehole and geophysical

logs and then integrating these data with hydrostratigraphic correlations from existing reports
(DOE/RL-2011-102). The hydrostratigraphic units of interest in the 200-DV-1 OU, focusing specifically
on the scope of this field summary report, include recent surficial deposits and the Hanford formation
located primarily within the vadose zone.

1.2.2 Vadose Zone

The thickness and stratigraphy of the vadose zone varies across the Hanford Site. The vadose zone
thickness ranges from approximately 71.3 to 77.7 m (234 to 255 ft) in the T Complex area and from
approximately 67.4 to 72.5 m (221 to 238 ft) in the S Complex area. In these areas, the vadose zone is
composed of the Hanford formation, the Cold Creek unit, the Ringold Formation member of Taylor Flat
upper fines, and a portion of Ringold Formation member of Wooded Island unit E. The vadose zone in
the B Complex area ranges from 70.1 to 82.3 m (230 to 270 ft) thick and is composed of the Hanford
formation, the Cold Creek unit silt, and a portion of the Cold Creek unit gravel. Below the 216-B-5 and
216-B-9 waste sites, the vadose zone thickness ranges from 85.3 to 88.4 m (280 to 290 ft)
(DOE/RL-2011-102).
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Figure 1-12. Configuration of 216-T-26 Crib

Table 1-10. 216-T-26 Crib Inventory of Contaminants

Contaminant Inventory
Nitrate (kg) ©3.75x10°
Fluoride (kg) 4.82x10*
Uranium (total) (kg) ’ 6.33x10%
Chromium (kg)* 1.16x10°
Ferrocyanide (kg) 1.63x10°
Cesium-137 (Ci)® 4.81x10%
Strontium-90 (Ci)° 4.54x10?
Plutonium -239 (Ci)° , 3.69x10!
Plutonium-240 (Ci)® 251
Cobalt-60 (Ci)® 7.02x10™!
Todine-129 (Ci)® ' 1.70x1072
Technetium-99 (Ci)® 1.76
Tritium (Ci)® 2.70

Source: RPP-26744, Hanford Soil Inventory, Rev. 1.

a. The soil inventory model in RPP-26744 does not provide speciation information for
chromium. All chromium inventoried is assumed to be hexavalent unless other
information is available.

b. In RPP-26744, radionuclides are decayed to January 1, 2001.
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2 Field Methods

Drilling was performed in accordance with SGW-61226, Description of Work for the Installation
Twenty-Eight Shallow Characterization Boreholes in the 200-DV-1 Operable Unit, FY2018. Sampling,
sample quality assurance, and quality control were completed in accordance with the SAP
(DOE/RL-2011-104-ADD2). Holt Services, Inc. pushed the 28 boreholes and 10 replacement boreholes
between January 9 and March 13, 2018, under the direction of CH2M HILL Plateau Remediation
Company. Freestone Environmental Services provided well site geology services.

2.1 Drilling

A Geoprobe® 7800 direct-push technology drill rig (hereinafter referred to as Geoprobe drill rig), which
uses a hydraulic hammer combined with the weight of the drill pipe and downward thrust of the drill head
to penetrate the subsurface, was used to push each of the boreholes (Figures 2-1 and 2-2). Each borehole
was pushed with 4.5 in. outer-diameter threaded temporary casing.

2.1.1 B Complex

Boreholes C9839, C9558 (replacement), C9840, C9559 (replacement), C9841, C9842, C9843, C9844,
C9845, C9560 (replacement), C9846, and C9847 were pushed to supplement characterization of the
shallow vadose zone contaminants at or near the waste sites in the B Complex area (Figures 2-3 and 2-4),
as well as to support the determination of risk to HHE. Geophysical logs from previous characterization
activities indicated a zone of elevated radiological contamination (specifically cesium-137) between

3.0 and 4.6 m (10 and 15 ft) bgs at the 216-B-9 Crib and between 1.5 and 4.6 m (5 and 15 ft) bgs at the
BX Trenches. Risk-based levels and ESLs, respectively, were exceeded within the BX Trenches,
providing further reason to supplement characterization of shallow vadose zone contaminants.

2.1.2 S Complex

Boreholes C9848, C9849, C9939 (replacement), C9850, C9851, C9852, C9853, and C9854 were pushed
to supplement characterization of the shallow vadose zone contaminants at or near the waste sites in

the S Complex area (Figures 2-5 and 2-6), as well as to support the determination of risk to HHE.
Geophysical logs from previous characterization activities indicated a zone of elevated radiological
contamination (specifically cesium-137) between 3.0 and 4.6 m (10 and 15 ft) bgs at the 216-S-21 Crib.
The ESLs were exceeded in the 216-S-9 and 216-S-21 Cribs, providing further reason to supplement
characterization of shallow vadose zone contaminants.

2.1.3 T Complex

Boreholes C9855, C9856, C9857, C9940 (replacement), C9858, C9941 (replacement), C9859,

C9942 (replacement), C9860, C9861, C9862, C9863, C9864, C9943 (replacement), C9865, C9944
(replacement), C9866, and C9945 (replacement) were pushed to supplement characterization of the
shallow vadose zone contaminants at or near the waste sites in the T Complex area (Figures 2-7, 2-8,
and 2-9), as well as to support the determination of risk to HHE. Geophysical logs from previous
characterization activities indicated a zone of elevated radiological contamination (specifically
cesium-137) between 3.0 and 4.6 m (10 and 15 ft) bgs at the 216-T-5 Trench, 216-T-18 Crib, and the
T Trenches. The ESLs were exceeded in the 216-T-15 Trench, providing further reason to supplement
characterization of shallow vadose zone contaminants.

Geoprobe® is registered trademark of Kejr, Inc., Salina, Kansas.
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Figure 2-2. Rear View of Geoprobe 7800 Direct-Push Technology Drill Rig
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2.2 Sampling and Analysis

Samples were collected by driving 3 in. outer-diameter LEXAN® liners (Figure 2-10) through the
sampling interval or until refusal in the shallow vadose zone between ground surface and a total
depth of 3.0 to 4.6 m (10 to 15 ft) bgs (depending on the waste site). All soil samples were analyzed
for COPCs at Test America Laboratories or GEL Laboratory in accordance with the SAP
(DOE/RL-2011-104-ADD?2). Table 2-1 lists the analytical methods used by the laboratories.

LEXAN® is a trademark of SABIC Global Technologies B.V., Riyadh, Saudi Arabia.
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Figure 2-10. LEXAN Liner (3 in. Outer Diameter) Used for Sample Collection

2.3  Geologic Logging

Geologic logging was performed in conjunction with the boreholes being pushed in accordance with
standard methods for geologic logging. Geologic logging included daily reports, borehole logs, and well
summary sheets. Appendix A provides the well site geologist drilling summary reports for boreholes
C9839, C9558 (replacement), C9840, C9559 (replacement), C9841, C9842, C9843, C9844, C9845,
C9560 (replacement), C9846, C9847, C9848, C9849, C9939 (replacement), C9850, C9851, C9852,
C9853, C9854, C9855, C9856, C9857, C9940 (replacement), C9858, C9941 (replacement), C9859,
C9942 (replacement), C9860, C9861, C9862, C9863, C9864, C9943 (replacement), C9865, C9944
(replacement), C9866, and C9945 (replacement).

2.4 Borehole Decommissioning

Boreholes C9839, C9558 (replacement), C9840, C9559 (replacement), C9841, C9842, C9843, C9844,
C9845, C9560 (replacement), C9846, C9847, C9848, C9849, C9939 (replacement), C9850, C9851,
9852, C9853, C9854, C9855, C9856, C9857, C9940 (replacement), C9858, C9941 (replacement),
C9859, C9942 (replacement), C9860, C9861, C9862, C9863, C9864, C9943 (replacement), C9865,
C9944 (replacement), C9866, and C9945 (replacement) were decommissioned from total depth to
approximately 0.6 m (2 ft) bgs with bentonite pellets. High-strength concrete was then poured from
approximately 0.6 m (2 ft) bgs to ground surface. A brass survey marker was placed at ground surface
for identification. Each borehole was decommissioned in accordance with WAC 173-160-460, “Minimum
Standards for Construction and Maintenance of Wells,” “What is the decommissioning process for
resource protection wells?,” which is an applicable or relevant and appropriate requirement under the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980.

2.5 Waste Management

The waste generated from 200-DV-1 OU drilling, sampling, and borehole decommissioning activities
was managed in accordance with DOE/RL-2012-20, Waste Control Plan for the 200-DV-1 Operable

Unit (as amended). Waste generated during the drilling and sampling activities included soil cuttings,
decontamination water, personal protective equipment, and miscellaneous solid waste.
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Table 2-1. 200-DV-1 OU Analytical Methods

Method
Constituent {HEIS Method Name] Description Sample Preparation
Radiological Am-241 Alpha energy analysis (AEA) Isotopic americium/curium analysis by Acid extraction, separation by
[AMCMISO_EIE_PREC_AEA] alpha spectrometry sequential Eichrom ion-exchange
[AMCMISO_EIE_PLT_AEA] resin, and precipitation on a filter

C-14 Liquid scintillation counter (LSC) Carbon-14 analysis by LSC Burn sample in a furnace and
[C14_LSC] collect gas
[C14_CHEM _LSC]

Cs-137 Gamma spectroscopy (GS) Gamma-emitting radionuclide analysis by No sample preparation

Co-60 [GAMMA_GS] gamma spectroscopy using germanium

Eu-152 high-energy detectors

Eu-124

Eu-155

1-129 Low-energy photon spectroscopy (LEPS) Iodine-129 analysis by LEPS Solvent extraction and
[1129_SEP_LEPS_GS] precipitation

Np-237 Alpha energy analysis (AEA) Neptuniun-237 analysis by alpha spectrometry | Acid leach, separation by ion
[NP237_IE_PRECIP_AEA] " exchange, and precipitation on
[NP237_LLE PLATE_AEA] a filter

Ni-63 Liquid scintillation counter (LSC) Nickel-63 analysis by LSC Acid leach and separation by
[NI63_LSC] ion exchange

Pu-238 Alpha energy analysis (AEA) Isotopic plutonium analysis by Acid leach and separation by

Pu-239/240 [PUISO_PLATE_AEA] alpha spectrometry ion exchange
[PUISO_IE_PRECIP_AEA]

Sr-90 Gas proportional counting (GPC) Total beta strontium analysis by GPC Acid leach, chemical separation,
[SRISO_SEP_PRECIP_GPC] and precipitation on a filter
[SRTOT_SEP_PRECIP_GPC]

Tc-99 Liquid scintillation counter (LSC) Technetium-99 analysis by LSC Acid leach and separation by
[TC99_EIE_LSC] Eichrom ion-exchange resin
[TC99_ETVDSK_LSC]

H-3 Liquid scintillation cou'nter‘ (L8SC) Tritium analysis by LSC Burn sample in a furnace and

[TRITIUM_DIST_LSC]

collect gas

0 ‘A3¥ '96029-MOS



A N4

Table 2-1. 200-DV-1 OU Analytical Methods

Method
Constituent [HEIS Method Name} Description Sample Preparation

U-233/234 Alpha energy analysis (AEA) Isotopic uranium analysis by Acid leach, separation by

U-235 [UISO_IE_PRECIP_AEA] alpha spectrometry ion-exchange resin, and

U-238 [UISO_IE_PLATE_AEA] precipitation on a filter

i [UISO_IE_PLATE_AEA]
Non- Al 6020 Metals (EPA 846) Metal analysis by inductively coupled Acid leach
radiological As [6020_METALS_ICPMS] plasma/mass spectrometry

Ba

Cd

Cr

Cu

Pb

Mn

Ni

Se

U

NH; 350.1 Ammonia (EPA 846) Ammonium analysis by automated Sulfuric acid extraction
[350.1_AMMONIA] colorimetry

Sb 6010 Metals (EPA 846) Metal analysis by inductively coupled Acid leach

Ag [6010_METALS_ICP] plasma/atomic emission spectroscopy

Ccr 300 Anions (EPA 600) or 9056 Anions Anion analysis by ion chromatography 10:1 water extraction

E (EPA846)

NOs [300.0_ANIONS IC]

NO7 [9056_ANIONS IC]

PO

SO

CN- 9012 Cyanide (EPA 846) or equivalent Cyanide analysis by automated colorimetry Water leach with a base
[9012_CYANIDE] ‘

Cr(VI) 7196 Hexavalent Chromium (EPA 846) Hexavalent chromium analysis by colorimetry | Alkaline leach
[7196_CR6]

Hg 7471 Mercury (EPA 846) Mercury analysis by cold vapor Chemical vapor generation

[7471_HG_CVAA]

atomic absorption
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Table 2-1. 200-DV-1 OU Analytical Methods

Method
Constituent [HEIS Method Name] Description Sample Preparation
Geochemical | Al 6010 Metals (EPA 846) Metal analysis by inductively coupled Ratio of 1:1 water extraction
Ba [6010M_ICP_WE] plasma/atomic emission spectroscopy or
Ca inductively coupled plasma/mass
Fe spectrometry
Mg
Mn
K
Na
Ca 6010 Metals (EPA 846) Metal analysis by inductively coupled Acid leach
Fe [6010_METALS_ICP] plasma/atomic emission spectroscopy
Mg
K
Na
Al 6020 Metals (EPA 846) Metals by inductively coupled plasma/ Acid leach
Ba [6020_METALS_ICPMS] mass spectrometry
Mn
TIC 9060 Total Organic Carbon (EPA 846) TIC analysis by measuring carbon dioxide Water leach
[9060_TOC] after acid purging
5 9060 TOC WE —
TOC [ i A TOC analysis by measuring carbon dioxide
after chemical oxidation
Physical pH 9045 pH (EPA 846) pH of soils using an electrode —
[9045_PH]}
Specific 9050 Specific Conductivity (EPA 846) Specific conductance is measured using —
conductance [9050_CONDUCT] a self-contained conductivity m (Wheatstone
bridge-type or equivalent)
Bulk density | D2937 Bulk Density (ASTM) Standard test method for density of soil in —
[D2937_DENSITY] place by the drive-cylinder method (Vol. 4.08)
Percent D2216 Percent Moisture (ASTM) Percent moisture in soils measured by drying —
moisture [D2216_%MOIS] soil in an oven

Particle size

D422 Particle Size (ASTM)
[D422_PARTCLSIZE]

Particle-size distribution using a sieve
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Table 2-1. 200-DV-1 OU Analytical Methods

Method
Constituent [HEIS Method Name] Description Sample Preparation
Organics Kerosene Total petroleum hydrocarbons (Ecology) Analysis by gas chromatography/flame Solvent extraction
[NWTPH_DIESEL] ionization detector
TBP 8270 Semivolatile Organic Analysis Semivolatile organic compound analysis by Solvent extraction
(EPA 846) gas chromatography/mass spectrometry
[8270_SVOA_GCMS]
MIBK 8260 Volatile Organic Analysis (EPA 846) | Volatile organic compound analysis by gas Gas purge
[8260_VOA_GCMS] chromatography/mass spectrometry
PCB 8082 Polychlorinated Bipheny! (EPA 846) | PCB analysis by gas chromatography/electron | Solvent extraction
[8082_PCB_GC] capture detector
ASTM = American Society for Testing and Materials PCB = polychlorinated biphenyl
Ecology = Washington State Department of Ecology TBP = tributyl phosphate
EPA = U.S. Environmental Protection Agency TIC = total inorganic carbon
HEIS = Hanford Environmental Information System TOC = total organic carbon
MIBK = methyl isobutyl ketone
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3 Borehole Results

This chapter presents borehole as-built diagrams and analytical results. Preliminary observations are also
discussed based on soil data from the 28 characterization boreholes and the 10 boreholes pushed to
replace sample depths not obtained from the original boreholes. The observations focus on contaminants

with the largest masses discharged to the waste sites (uranium, technetium-99, nitrate, fluoride, and
hexavalent chromium), which are presented in tables for each waste site. Geological statements are
paraphrased from SGW-62009, Borehole Summary Report for Twenty-eight Shallow Characterization
Boreholes in the 200-DV-1 Operable Unit, FY2018.

All sampling and analyses identified in the SAP were completed. Analytical results from the
200-DV-1 OU boreholes have been reviewed and verified as part of the quality assurance process in
accordance with Section 2.4 of the SAP (DOE/RL-2011-104-ADD?2). Data validation was performed
when sample data packages were returned to CH2M HILL Plateau Remediation Company. Data
validation will be documented in a data validation report. The determination of data usability will be
documented in a data usability assessment report, and detailed interpretations of the borehole and
analytical data will be presented in future reports.

Table 3-1 provides information on the number of samples collected, the total depth achieved for each
borehole, and deviations from the SAP (DOE/RL-2011-104-ADD2).

Table 3-1. Deviations from the 200-DV-1 OU SAP for all 200-DV-1 OU Shallow Boreholes

Planned
Waste Site Borehol_e (SAP) Actual Reason for Deviation
216-B-5 reverse C9839 Samples: 6 Samples: § Samples: The 8 to 10 ft sample interval at
well Depth: 15 ft Depth: 14.5 fi (9839 had insufficient volume for sample
collection. C9558 (replacement) was drilled to
collect the one remaining sample.
Depth: C9839 hit refusal 6 in. before target depth.
C9558° N/A Samples: 1 Samples: N/A ’
Depth: 10.1 fi Depth: N/A
216-B-9 Crib/ Tile | C9840 Samples: 4 Samples: 3 Samples: The 8 to 10 ft sample interval at
Field Depth: 10 ft Depth: 10.1 ft (9840 had insufficient volume for sample
collection. C9559 (replacement) was drilled to
collect the one remaining sample.
Depth: N/A
C9559° N/A Samples: 1 Samples: N/A
Depth: 10.0 ft Depth: N/A
9841 Samples: 4 Samples: 4 Samples: All four sample intervals were collected;
Depth: 10 ft Depth: 10 ft however. due to a lack of sample volume, the
sample at 8.6 to 10 ft bgs was not analyzed for
metals (EPA Method 6010/6020 and EPA
Method 7471 [Hg]).
Depth: N/A
9842 Samples: 4 Samples: 4 Samples: N/A
Depth: 10 ft Depth: 10 ft Depth: N/A
216-BX Trenches: | C9843 Samples: 4 Samples: 4 Samples: N/A
216-B-35 Trench Depth: 10t | Depth: 12.6 ft Depth: N/A




SGW-62096, REV. 0

Table 3-1. Deviations from the 200-DV-1 QU SAP for all 200-DV-1 OU Shallow Boreholes

Planned
Waste Site Borehole (SAP) Actual Reason for Deviation
216-BX Trenches: | C9844 Samples: 4 Samples: 4 Samples: N/A
216-B-36 Trench Depth: 10ft | Depth: 10.2 ft Depth: N/A
216-BX Trenches: | C9845 Samples: 4 Samples: 1 Samples: The 4 to 6 ft. 6 to 8 ft, and 8 to 10 ft
216-B-39 Trench Depth: 10 ft Depth: 6.7 ft sample intervals at C9845 had insufficient volume
for sample collection. C9560 (replacement) was
drilled to collect the three remaining samples.
Depth: C9845 hit refusal at 6.7 ft bgs.
C9560° N/A Samples: 3 Samples: N/A
Depth: 10.1 ft Depth: N/A
216-BX Trenches: | C9846 Samples: 4 Samples: 4 Samples: N/A
216-B-40 Trench Depth: 10ft | Depth: 10.0 ft Depth: N/A
216-BX Trenches: | C9847 Samples: 4 Samples: 4 Samples: N/A
216-B-41 Trench Depth: 10 ft | Depth: 10.0 ft Depth: N/A
216-S-9 Crib 9848 Samples: 6 Samples: 6 Samples: N/A
Depth: 15 ft Depth: 15.0 ft Depth: N/A
C9849 Samples: 6 Samples: 4 Samples: The 10 to 12 ft and the 13 to 15 ft sample
Depth: 15 ft Depth: 15.2 ft intervals at C9849 had insufficient volume for
sample collection. C9939 (replacement) was drilled
to collect the two remaining samples.
Depth: N/A
C9939" N/A Samples: 2 Samples: N/A
Depth: 15.1 ft Depth: N/A
C9850 Samples: 6 Samples: 6 Samples: N/A
Depth: 15 ft Depth: 15.1 ft Depth: N/A:
C9851 Samples: 6 Samples: 6 Samples: N/A
Depth: 15 ft Depth: 15.1 ft Depth: N/A
9852 Samples: 6 Samples: 6 Samples: N/A
Depth: 15 ft Depth: 15.2 ft Depth: N/A
216-S-21 Crib C9853 Samples: 4 Samples: 4 Samples: N/A
Depth: 10 ft Depth: 10.0 ft Depth: N/A
9854 Samples: 4 Samples: 4 Samples: N/A
Depth: 10 ft Depth: 10.1 ft Depth: N/A
216-T-5 Trench C9855 Samples: 4 Samples: 4 Samples: N/A
Depth: 10 ft Depth: 10.0 ft Depth: N/A
C9856 Samples: 4 Samples: 4 Samples: N/A
Depth: 10 ft Depth: 10.0 ft Depth: N/A
216-T Trenches: C9857 Samples: 4 Samples: 3 Samples: The 6 to 8 ft sample interval at C9857
216-T-14 Trench Depth: 10 ft Depth: 10.0 ft had insufficient volume for sample collection.

C9940 (replacement) was drilled to collect the one
remaining sample.

Depth: N/A
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Table 3-1. Deviations from the 200-DV-1 OU SAP for all 200-DV-1 OU Shallow Boreholes

Planned
Waste Site Borehole - (SAP) Actual Reason for Deviation
C9940° N/A Samples: 1 Samples: N/A
Depth: 8.6 ft Depth: Not Applicable
216-T Trenches: C9858 Samples: 4 Samples: 2 Samples: The 6 to 8 ft and the 8 to 10 ft sample
216-T-15 Trench Depth: 10 fi Depth: 10.1 ft intervals at C9858 had insufficient volume for
sample collection. C9941 (replacement) was drilled
to collect the two remaining samples.
Depth: N/A
C9941° N/A Samples: 2 Samples: N/A
Depth: 10.2 Depth: N/A
216-T Trenches: C9859 Samples: 4 Samples: 1 Samples: The 4 to 6 ft, 6 to 8 ft, and 8 to 10 ft
216-T-16 Trench Depth: 10 ft Depth: 6.3 ft sample interval at C9859 had insufficient volume
for sample collection. C9942 (replacement) was
drilled to collect the three remaining samples
Depth: C9859 hit refusal at 6.3 ft bgs.
C9942° | N/A Samples: 3 Samples: N/A
Depth: 10.1 ft Depth: N/A
216-T Trenches: C9860 Samples: 4 Samples: 4 Samples: N/A
216-T-17 Trench Depth: 10 ft Depth: 10.0 ft Depth: N/A
216-T-18 Crib C9861 Samples: 4 Samples: 4 Samples: N/A
Depth: 10 ft Depth: 10.0 ft Depth: N/A
C9862 Samples: 4 Samples: 4 Samples: N/A
Depth: 10 ft Depth: 10.1 ft Depth: N/A
C9863 Samples: 4 Samples: 4 Samples: N/A
Depth: 10 ft Depth: 10.0 ft Depth: N/A
216-T-26 Crib - C9864 Samples: 6 Samples: 4 Samples: The 10 to 12 ft and the 13 to 15 ft sample
Depth: 15 ft Depth: 15.1 ft intervals at C9864 had insufficient volume for
sample collection. C9943 (replacement) was drilled
to collect the two remaining samples.
Depth: N/A
C9943° N/A Samples: 2 Samples: N/A
Depth: 14.9 ft Depth: N/A
C9865 Samples: 6 Samples: 4 Samples: The 10 to 12 ft and the 13 to 15 ft sample
Depth: 15 ft Depth: 15.0 ft intervals at C98635 had insufficient volume for
sample collection. C9944 (replacement) was drilled
to collect the two remaining samples.
Depth: N/A
9944’ N/A Samples: 1 Samples: The 13 to 15 ft sample was not collected
Depth: 15.1 ft because it was all cobbles and no soil.

Depth: N/A
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Table 3-1. Deviations from the 200-DV-1 OU SAP for all 200-DV-1 QU Shallow Boreholes

Planned
Waste Site Borehole (SAP) Actual Reason for Deviation
C9866 Samples: 6 Samples: 5 Samples: The 10 to 12 ft sample interval at C9866
Depth: 15 ft Depth: 13.5 ft had mostly cobbles and little soil. The 13 to 15 ft

sample interval at C9866 could not be collected due
to refusal. C9945 (replacement) was drilled to
collect the two remaining samples.
Depth: C9866 hit refusal at 13.5 ft bgs.

C9945° N/A Samples: 2 Samples: N/A

Depth: 15.5 ft Depth: N/A

Reference: DOE/RL-2011-104-ADD2, Characterization Sampling and Analysis Plan Jor the 200-DV-1 Operable Unit Addendum 2:
Supplemental Shallow Soil Risk Characterization Sampling.

* Replacement borehole.

bgs = below ground surface

EPA = U.S. Environmental Protection Agency
N/A = not applicable

SAP = sampling and analysis plan

3.1 216-B-5 Reverse Well

Boreholes C9839 and C9558 (replacement) are located in the southwestern corner of the 216-B-5 reverse
well waste site boundary. The Geoprobe rig drilled to a target depth of approximately 4.6 m (15 ft) bgs
at the C9839 borehole position. However, due to lack of sample volume recovered from the 2.4 to 3.0 m
(8 to 10 ft) interval, borehole C9558 (replacement) was required. The Geoprobe drill rig was moved

0.3 m (1.1 ft) and drilled to 3.0 m (10 ft) bgs to collect the remaining required sample interval. Sediment
samples were analyzed for the COPCs listed in Tables 3-2 and 3-3. Figures 3-1 and 3-2 show the
sampling depths and how the boreholes were decommissioned.

3.1.1 Borehole C9839

Borehole C9839 consisted of sediments comprised of the Hanford formation unit 1 (Hf1). The Hf1 is
generally composed of a gravel-dominated flood deposit, which typically includes poorly sorted, highly
mafic (mostly basaltic) sandy gravels and silty-sandy gravels. At this location, the Hf] was classified as
a sandy gravel consisting primarily of reworked Hanford formation and backfill material. The sediment
from ground surface to total depth was approximately 60% sand, varying between very fine-grained to
very coarse-grained particles, and 40% gravel clasts varying between fine pebble and small cobble

(2 to 126 mm in diameter) that tended to be angular in overall shape.

3.1.2 Borehole C9558 (C9839 Replacement)

Borehole C9558 (replacement) consisted of the same Hf1 sediment; however, the sandy gravel at the
2.6 to 3.0 m (8.4 to 10 ft) bgs interval consisted of 55% gravel clasts varying in size between very fine
pebble to very coarse pebble (2 to 64 mm in diameter) that were subangular in overall shape, and 45%
sand varying between very fine- and coarse-grained particles.

34




Table 3-2. Nonradiological Contaminant Concentrations in Samples Collected from the 216-B-5 Reverse Well

SGW-62096, REV. 0

Sample
Sample Number
Borehole | Interval (HEIS
D (ft bgs) Number) Al NHs Sb As Ba cd cr Cr Cu CN-| F |(crevp| Pb Mn | Hg Ni NOsy | NOr | Po& Se Ag SO U
1,930 3240 | 1,050 | 1,990 ol - =
B3FL00 — e s - = - “ - — |120uU]|5m13B| 161U = o e - . G 1 5,770
2-53
6,230,000 520 65,800 | 73 10,500 | 12,900 o 4,100 | 313,000 11,500 o 180 N
B3FL03 - 2N | o0 | 2900D o el . - . - - = e 23B = A = 750UD | up 400D
1,680 3,130 | 1,050 | 1,990 N
B3FLO05 = = e .5 - - = - = 120U | 800B | 127U =E = "l - 4 i ¥ . Lo 8.150
9839 | 53-63 = - -
6,070, 10 84,100 | 92 18,000 | 14,900 N ol 4100 | 310,000 15,700 B b k' 19 N
B3FL08 % 863N | pp | 3100D - ach - = # a 5 e 11B . 930BD | 1 400D
1,730 3,490 | 1,080 | 2,050
s B3FL10 - = - — — = i - .- 120U | 819B | 146U - e o = - o \ - — 8520 | —
e 6,290,000 340 81,700 15900 | 16,900 6300 | 323,000 11,300 170
B3FLI13 I 547BN | oo | 3.200D e 120D | — = o - = = 5 ol 39 = = = — | moup | p — | 480D
B3FL34 o - - - - — | 2,09 s — 120U | 1,140 | 134U - e = - 4,600 "1'390 2’{110 . — | 19000 | —
C9558° | 8.4-10.1 e S 5 "
060, 740 68,400 | 8l 13,70 400 | 293,000 1
B3FL37 = L130C | o | 280D s D — | 7.800D 3 s = - = T 11U | 8000D | — = — |soup | [p — | 400D
1,500 2430 | 1,070 | 2,040 3,300
B3FL20 - == - - - - - = as 120U | 337U | 154U — o - = i U i — - > ==
3 5,910,000 480 43,800 | 58 11,000 | 12,300 | o iy 2900 | 268,000 28,500 B - o 180
- B3FL23 i 571BN | [ | 1900BD = ot — D i 5 K 11B 3 780UD | b — | 340D
13.9 1,660 2,830 | 1,070 | 2,020 3,920
B3FL24 - = - — - - s — - 120U | 648B | 131U - — - s 5 o T — = < s
e 6,040,000 0 14,800 2900 | 3320 180
040, 47 55800 | 58 8 : 1000
B3FL27 - 669N | [ |1700BD 5 bt — | 7,600D T - o - - o 10U | 7.800D | — = — |mou [ p — | 400D
1,470 3,780 | 1,010 | 1,920 - o
. B3FL29 = = = . - - - - e 120U | 748B | 139U = ol " - . y ¥ — 5,510
14.5
6.330,000 490 50,400 | 55 13,500 3,300 | 287,000 170
B3FL32 B 888N | [ | 230D . it — | 9200D = . 2 s = - k4 11U | 8600D | — — — |moup | — | 39D

Note: Blank cells (—) indicate no result for sample number.

* Due to insufficient sample recovery or refusal, another borehole was required to be pushed to ensure that the sample interval depth could be collected in accordance with DOE/RL-2011-104-ADD2, Characterization Sampling and Analysis Plan for the 200-DV-1 Operable Unit Addendum 2: Supplemental
Shallow Soil Risk Characterization Sampling.

bgs =  below ground surface

Cr(VI) =  hexavalent chromium

HEIS =  Hanford Environmental Information System

ID = identification

Data qualifiers:

B = analyte was detected at a value less than the contract-required detection limit but greater than or equal to the instrument detection limit/method detection limit (as appropriate)
D = analyte was identified in an analysis at a secondary dilution factor

N = mass spectrometry recovery is outside control limits; the associated sample data may be biased

U = analyzed for but was not detected
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Table 3-3. Radiological Contaminant Concentrations in Samples Collected from the 216-B-5 Reverse Well

Sample
Borehole | Interval Sample Number Pu- U-
ID (ft bgs) (HEIS Number) | Am-241 C-14 Cs-137 Co-60 Eu-152 Eu-154 Eu-155 1-129 Np-237 Ni-63 Pu-238 239/240 Sr-90 Te99 | H-3 233/234 U-235 U-238
2-53 B3FL0O0 1U 5U 0.243 01U 01U 0.1U 01U 2U 1U 10U 1U 1U 2U 5U 30U 0.681 1U 0.800
C9839 53-63 B3FL0S5 11U 3y 0.165 01U 0.1U 01U 0.1 UXR 2U. 1U 10U 1U 1U 2U0 sU 30U 0.607 1U 0.695
6.3-83 B3FL10 1U 5U 0.0433 0.1U 01U 0.1U 0.1 UXR 2U 1U 10U 1U 1U 2U 5U 30U 0.812 1U 0.600
C9558° 8.4-10.1 B3FL34 10 SU 01U 01U 0.1U 010 01U 20 10 10U 1U 1U 237 5U 30U 1U 10 0.816
B3FL20 10 5U 01U 0.1U 010 0.1U 01U 2U 1U 10U 1U 10 2U S5U 30U 1U 1 10U
C9839 o B3FL24 10 5U 01U 0.1U 01U 0.1U0 01U 20 1U 10U 1U 1U 2U 5U 30U 0.654 1U 10
13.9-14.5 B3FL29 1U 5U 01U 0.1U 01U 0.1U 0.1U 2U 1U 10U J:U 1U 2U 5U 30U 1U 1U 1U

Notes: Blank cells (—) indicate no result for sample number.
Detected radionuclides are standard reported values.
Undetected radionuclides are reporting detection limits.
Sample results in pCi/g.

* Due to insufficient sample recovery or refusal, another borehole was required to be pushed to ensure that the sample interval depth could be collected in accordance with DOE/RL-2011-104-ADD2, Characterization Sampling and Analysis Plan for the 200-DV-1 Operable Unit Addendum 2: Supplemental
Shallow Soil Risk Characterization Sampling.

bgs = below ground surface

HEIS = Hanford Environmental Information System

ID = identification

Data qualifiers:

R = do not use; further review indicates the result is not valid
U = analyzed for but not detected above limiting criteria

X indicates a result-specific comment is provided in the data report and/or case narrative
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[

Decommissioning Profile: 200-DV-1 Characterization Borehole

?onmng Method: _ Direct Push Waste Site: 216-8-5
Drilling Fluld: N/A Borehole 1.D.: C9839
Drillers name: NiA | State Coordinates: N136730.41
Drilling Company: Holt ES73778.95
Date Started: 1/9/2018 Start Card #: N.D.

Design Doc: SGW-61226 Elevation Ground Surface: 209.6m
Ground Surface

Cement Grout Surface Seal 0-2' bgs

Qe rforvel 2.0—5.3 ft bgs

e Infiervel 5.3—8.3 fl bgS

G TVl 6.3—8.3 ft bgs
Bentonite Crumbles 2°-14.5' bgs

3.75-Inch Temporary Casing

e nferval. 10.0—13.9 Rt bgs

e [nfoival. 13.9—14.5 ft bgs

‘l Total Depth - 14.5 bgs
Not to scale

Figure 3-1. Sample Depths and Decommissioning Profile for Borehole C9839 at the 216-B-5 Reverse Well
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Decommissioning Profile: 200-DV-1 Characterization Borehole

Drilling Method:  Direct Push Waste Stte: 216-B-5
Drilling Fluld: NiA Borehole 1.D.: C9558
Drillers name: NiA State Coordinates: N136730.41
Drilling Company: Holt E573778.95
Date Started: 1152018 Stert Card #: N.D.
Design Doc: SGW-61226 Elevation Ground Suface: 209.6m
Ground Surface

Cement Grout Surface Seal 0-2' bgs

Bentonite Crumbies 2'-10.1° bgs

3.75-Inch Temporary Casing

@emnms Intervel 8.4—100 ft bys

Total Depth - 10.1' bgs

Not to scaile

Figure 3-2. Sample Depths and Decommissioning Profile
for Borehole C9558 (Replacement) at the 216-B-5 Reverse Well
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3.2 216-B-9 Crib and Tile Field

Boreholes C9840, C9559 (replacement), C9841, and C9842 are located on the eastern side and
southeastern portion of the 216-B-9 Crib and Tile Field waste site boundary. The Geoprobe rig drilled to
a target depth of approximately 3.0 m (10 ft) bgs at the C9841 and C9842 borehole locations. Borehole
C9840 was also pushed to 3.0 m (10 ft) bgs; however, due to a lack of sample volume recovered from the
2.4 t0 3.0 m (8 to 10 ft) interval, borehole C9559 (replacement) was required. The Geoprobe drill rig

was moved 0.7 m (2.4 ft) over and drilled to 3.0 m (10 ft) bgs to collect the remaining required sample
interval. Sediment samples were analyzed for the COPCs listed in Tables 3-4 and 3-5. Figures 3-3, 3-4,
3-5, and 3-6 show the sampling depths and how the boreholes were decommissioned.

3.2.1 Borehole C9840

Borehole C9840 consisted of sediments comprised of the Hf1. At this location, Hanford formation
backfill extended from ground surface to approximately 0.5 m (1.6 ft) bgs. From 0.5 to 2.4 m (1.6 to

8.0 ft) bgs, the sediment was classified as a sandy gravel consisting of 65% very fine- to medium-grained
sand particles and 35% angular gravels ranging in size from very fine pebble to very coarse pebble

(2 to 64 mm in diameter), with a trace amount of silt present. Below 2.4 m (8.0 ft) bgs, the sediment was
primarily gravel (85%) clasts ranging in size from medium pebble to small cobble (8 to 126 mm in
diameter) and tending to be angular in overall shape. The sand (15%) at this depth varied from very

fine- to very coarse-grained particles. This gravel-dominated sediment extended to the total depth of the
borehole at 3.1 m (10.1 ft) bgs.

3.2.2 Borehole C9559 (C9840 Replacement)

Borehole C9559 (replacement) consisted of sediments comprised of the Hf1. At this location, sediment
was not observed prior to the depth of 2.5 m (8.1 ft) bgs. From 2.5 m (8.1 ft) bgs to total depth of the
borehole at 3.0 m (10.0 ft) bgs, sediment consisted of 85% gravel clasts ranging in size from very fine
pebbles to small cobbles (2 to 126 mm in diameter) that were angular to subangular in overall shape, and
15% fine- to very coarse-grained sand particles.

3.2.3 Borehole C9841

Borehole C9841 consisted of sediments comprised of the Hf1. At this location, reworked Hanford
formation backfill extended from ground surface to 0.5 m (1.8 ft) bgs. From 0.5 to 2.6 m

(1.8 to 8.6 ft) bgs, the sediment was classified as a sandy gravel containing 60% very fine- to
medium-grained sand particles and 40% gravel clasts ranging in size between fine pebble and small
cobble (4 to 126 mm in diameter) that were angular to subangular in overall shape. From 2.6 m

(8.6 ft) bgs to total depth of the borehole at 3.0 m (10.0 ft) bgs, the sediment was primarily gravel (80%)
ranging in size from fine pebble and small cobble (4 to 126 mm in diameter) that were angular to
subangular in overall shape. The sand (20%) at this depth varied between very fine- and very
coarse-grained particles.
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3.24 Borehole C9842

Borehole C9842 consisted of sediments comprised of the Hf1. At this location, reworked Hanford
formation backfill extended from ground surface to 0.5 m (1.8 ft) bgs. From 0.5to 1.3 m

(1.8 to 4.3 ft) bgs, the sediment was classified as a sandy gravel consisting of 55% gravel clasts ranging
in size between fine pebble and very coarse pebble (4 to 64 mm in diameter) that were angular to
subangular in overall shape, and 45% sand varying between fine- and medium-grained particles.
From 1.3 to 1.8 m (4.3 to 6.0 ft) bgs, the sediment consisted of 85% gravel clasts ranging in size from
very fine pebble to small cobble (2 to 126 mm in diameter) that were angular to subangular in overall
shape, and 15% sand varying between fine- and very coarse-grained particles. From 1.8 m (6.0 ft) bgs
to total depth of the borehole at 3.0 m (10 ft) bgs, the sediment consisted of a sandy gravel that was
made up of 65% gravel clasts ranging in size between fine pebble and small cobble (2 to 126 mm in
diameter) that were angular in overall shape, and 35% sand varying between fine- and very
coarse-grained particles.

3-10
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Table 3-4. Nonradiological Contaminant Concentrations in Samples Collected from the 216-B-9 Crib

Sample
Sample | Number
Borehole | Interval | (HEIS
1D (ftbgs) | Number) Al NH: Sb As Ba cd cr Cr Cu CN- F cr(vl) | Pb Mn Hg Ni NOsy NOy PO Se Ag | so& | U
B3FL48 -~ — - — — — ]’%40 — — 120U 1,060 | 168U | — L — | — | 8280 | 130U [3310B| — | — 3’]2310 -
1.6 -4.0
7,980,000 490 | 10,100 | 12,400 P it 4,400 | 364,000 10,500 790 | 190 790
B3FL51 oy 1,LI70N UD | 2600D | 76300D | 72BD < % o D o 1u o o S = o5 | o - &
1,900
B3FL53 = .= — — - it 8 = = 120U 1,310 158U — - — - 5980 | 1,280B | 2060U | — - Paa0 | —
€980 1 40-60
i) 6,500,000 450 10,400 | 15,200 3,600 | 356,000 10,100 1,100 | 170 500
B3FL56 . 900 N Up | 3800D | 79500D | 71BD | — o & = - = s i g9u | F - = = - D = -
B3FL58 - = — e — — 20| — . 120U 1,260 159 U =y b ea s 11,800 | 1,550B | 2,130U | — — | 5a | -
6.0-8.0 6,280,000 510 11,600 | 19,000 4,000 | 393,000 11,900 1,500 | 180 420
B3FL61 r 924N up | 700D | 70,500D | 83BD | — 2 . — - - = s 12B 4 = — — 5 i - -
; 8.1 7,260,000 1,670 101,000 | 78.8 12,600 | 14,000 4,660 593 | 10,700 906 533
C9559 iip B3FL68 T 6,030 Up | 3180D A Bh | 2110 = 5 771U 1,670 110U p | 371000D | 5 - 13,100 | 12008 | 2230B | po | 101U | 9280 | °p
B3FL82 = ko - el = . 1,?390 b, - = 938B | 150U | — =z — | — | 8900 | 1,130B | 2960B | — | — 3";’370 ok
1.8-45
7,340,000 500 10,700 | 13,700 5,700 | 380,000 11,300 810 | 190 430
B3FL83 5 1,580 N Up | 500D | 73,500D | 75BD | — o = 120U — — i ot 11U = s - . o | b - 5
B3FL85 - - = = — ] R L = e 1,380 155U — = e — | 380B /| 1,050U | 2000U | — —~ | #4470 | —~
CXH B
7,290,000 500 10.900 | 13.900 4600 | 384,000 10,100 730 420
B3FL86 = = Up | 4400D | 61200D | 70BD | — S o 120U — s - T 11U .S = e L up | 170D | — -
45-6.6
C9841 B3FL87 - il s - — — il - e - 1,280 160U . - - a 6420 | 1,190B | 2080U | — — | 4500 | —
CXH B
7,440,000 500 12,200 | 14,000 4,700 | 382,000 11,900 1,300 | 190 440
B3FL88 B — UD | 4200D | 70600D | 69BD | — S 5 120U - - o 15K 10U 44 - - - n i e 5
B3FL90 . — = e s e 1’17310 — = = 484B | 146U — = s r 5980 | 1350B | 2,080U | — - | 630 | —
6.6—8.6
5,840,000 480 2,100 | 6600 | 15500 5 o 2,500 | 395,000 6.800 - 1,600 | 180 440
B3FL91 5 790 N B ap | 61,500D | 71BD B 5 120 U o i SV T - e B e - i
8.6 2,110 1,600 | 1,100 3,220 12,900
S6 & B3FL93 NA 6300CXH | NA NA NA NA i NA NA 78.2 UXH 489BH | 143UH | NA NA NA | NA o H s NA | NA o | NA
B3FLB4 . - — —_— - ik A0 [ — — 486B | 149U — — — = 4 23300 | 13808 | 2708 | = = 1510 /| -~
1.8-43 7,010,000 550 11,000 | 14,100 4,400 | 349,000 10,700 830 190 380
B3FLB5 7 1,200 N Bp | 2900D | 71,700D | 85BD | — 5 5 120 U = - - o 10U & = - — g s — £
6,850,000 1670 | 6,870 741 | 2210 | 9,280 | 16.500 4.630 6.59 | 9,780 1,100 3,740 | 1,600 8,360 | 517
Cosaz | #3—60 | B3FLBY ' 8450 CXH | [ Doy | SS00D | L - o o 86.3 UX LI60H | 157UH | “°7 | 369,000D | ¥ on o SSBH | S B be | 10VU] By b
11,900 2,730 - = o - 13,100 | 1,110 3,560 = 90|
PULCE == CXH - - = - f - 77.8UXH | 1,470H | 141 UH = > o 5H u
6.0—83
7,160.000 550 12,700 | 18.900 ol B 4200 | 457,000 11,400 800 | 180 490
B3FLCI 5 - Bp | 4400D | 79700D | 94BD | — s " -— 5 o 11U 4 - o — a4 1 = o
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Table 3-4. Nonradiological Contaminant Concentrations in Samples Collected from the 216-B-9 Crib

Sample
Sample | Number
Borehole | Interval (HEIS : ; ‘
D (ftbgs) | Number) Al NHs Sb As Ba cd cr Cr Cu CN- F cr(vl) | Pb Mn Hg Ni NOs | NOs PO Se Ag | so& | U
2,180 13,300 | 1,120 3,990 7,430
B3FLC3 - 8420CXH | — = £X = = 3= 64. . = = = : ; g — > ; Lo
il ; 2 UXH 1,220H | 153 UH o e Ber e
10.0 7,200,000 560 15,300 | 18,100 4,500 | 478,000 10,600 940 1
,200. & Y ‘ . -, & = 4 s ; ' . n 90 600
B3FLC4 D Bp | 3.800D | 75300D | 79BD 5 5 = = 18B e - = il At v

Notes: Blank cells (—) indicate no result for sample number.
Sample results in pg/kg.

* Due to insufficient sample recovery or refusal, another borehole was required to be pushed to ensure that the sample interval depth could be collected in accordance with DOE/RL-2011-104-ADD2, Characterization Sampling and Analysis Plan for the 200-DV-1 Operable Unit Addendum 2: Supplemental Shallow
Soil Risk Characterization Sampling.

bgs = below ground surface

Cr(VI) = hexavalent chromium

HEIS = Hanford Environmental Information System
ID = identification

NA = not analyzed

Data qualifiers:

= analyte was detected at a value less than the contract-required detection limit but greater than or equal to the instrument detection limit/method detection limit (as appropriate)
= analyte was detected in both the sample and the associated method blank and the sample concentration was <5 times the blank concentration

analyte was identified in an analysis at a secondary dilution factor

= laboratory holding time was exceeded before sample was analyzed

ZToow
Il

= spike sample recovery is outside control limits
*N = relative percent difference for the matrix spike/matrix spike duplicate pair was out of limits
= analyzed for but not detected above limiting criteria

x
[

indicates a result-specific comment is provided in the data report and/or case narrative




Table 3-5. Radiological Contaminant Concentrations in Samples Collected from the 216-B-9 Cribs

SGW-62096, REV. 0

Sample
Sample | Number
Borehole | Interval | (HEIS Pu- U-
1D (ft bgs) | Number) | Am-241 C-14 Cs-137 Co-60 Eu-152 Eu-154 Eu-155 1-129 Np-237 Ni-63 Pu-238 239/240 Sr-90 Te-99 H-3 233/234 U-235 U-238
1.6-4.0 B3FL48 1U 5U 0.2 01U 0.1 UXR 01U 01U 2U 1U 10U 1U 1U 2U 5U 30U 1.11 1U 0.799
C9840 4.0-6.0 B3FL53 1U 5U 01U 01U 01U 01U 01U 2U 1U 10U 1U 1U 2U 5U 30U 0.52 1U 0.464
6.0-8.0 B3FL58 1U 5U 01U 01U 0.1U 01U 01U 2 UXR 1U 10U 1U 1U 2U sU 30U 0.693 1U 1U
C9559* 8.1-10.0 | B3FL68 1U 5U 01U 01U 0.1U 01U 0.1 UXR 2U 1U 10U 1U 1U 2U 51U 30U 0.626 1U 0.878
1.8-45 B3FL82 1U 5U 0.599 0.1U 0.1U 01U 0.1 UXR 2U 1U 10U 1U 1U 2U 5U 30U 1U 1U 1U
B3FL85 1U 5U 0.172 0.1U 01U 01U 01U 2U 1U 10U 1U 1U 2U 5U 30U 1U 1U 1U
C9841 i B3FL87 1U 5U 0.0745 01U 01U 01U 0.1U 2U 1U 10U 1U 1U 2U 5U 30U 1U 1U 0.707
6.6—8.6 B3FL90 1U 5U 0.0559 01U 01U 0.1U 01U 2U 1U 10U 1U 1U 2U 5U 30U 0.803 1U 0.888
8.6-10.0 | B3FL93 1U 5U 0.0648 01U 0.1U 01U 01U 2U 1U 10U 1U 1U 2U 5u 30U 1U 1U 0.407
1.8-43 B3FLB4 1U 5U 0.494 01U 0.1U 01U 0.1U 2U 1U 10U 1U 1U 2U 5U 30U 1U 1U 1U
43-6.0 B3FLB7 1U L 118] 0.0445 0.1U 0.1U 0.1U 0.1U 2U 1U 10U 1U 1U 2U 5U 30U 1U 1U 1U
o 6.0-8.3 B3FLCO 1U 5d 0.1U 01U 01U 0.1U 0.1U 2U 1U 10U 1U 1U 2U 5U 30U 1U 1U 1.47
83-10.0 | B3FLC3 1U 5U 0.1U 0.1U 01U 01U 01U 2U 1U 10U 1U 1U 2U 5U 30U 1U 1U 1U

Notes: Blank cells (—) indicate no result for sample number.

Detected radionuclides are standard reported values.

Undetected radionuclides are reporting detection limits.

Sample results in pCi/g.

* Due to insufficient sample recovery or refusal, another borehole was required to be pushed to ensure that the sample interval depth could be collected in accordance with DOE/RL-2011-104-ADD2, Characterization Sampling and Analysis Plan for the 200-DV-1 Operable Unit Addendum 2: Supplemental
Shallow Soil Risk Characterization Sampling.

bgs = below ground surface

HEIS = Hanford Environmental Information System

ID = identification

Data qualifiers:

R = do not use; further review indicates the result is not valid
U = analyzed for but not detected above limiting criteria

X

indicates a result-specific comment is provided in the data report and/or case narrative
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Decommissioning Profile: 200-DV-1 Characterization Borehole

Drilling Method:  Direct Push Waste Site: 216-B-9
Drilling Fiuid: NIA Borehole 1.D.: C9840
Driliers name: NIA State Coordinates: N136831.28
Drilling Company: Holt ES573855.63
Date Started: 1/9/2018 Start Card %: N.D.

Design Doc: SGW-61226 Elevation Ground Surface: 208.0m
Ground Surface

Cement Grout Surface Seal 0-2' bgs

G interval: 1.6—4.0 ft bgs

€ Interval: 4.0—6.0 f bgs

Bentonite Crumbles 2'-10.1' bgs

G [nferval’ 6.0—8 0 Al bgs

3.75-Inch Temporary Casing

Total Depth - 10 1 bgs

Not to scale

Figure 3-3. Sample Depths and Decommissioning Profile for Borehole C9840 at the 216-B-9 Crib
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Decommissioning Profile: 200-DV-1 Characterization Borehole

Drilling Method:  Direct Push Waste Site: 216-B-9
Drilling Fiuld: N/A Borehole 1.D.: C9559
Drillers name: NIA | State Coordinates: N136831.39
Drilling Company: Holt SETeesses
Date Started: 11572018 Start Card #: N.D.

Design Doc: SGW-61226 Elewation Ground Surface; 208.0m
Ground Surface

Cement Grout Surface Seal 0-2' bgs

Bentonite Crumbles 2'-10' bgs

3.75-inch Temporary Casing

e |nterval 8.9—10.0 ft bys

Total Depth - 10° bgs

Not to scale

Figure 3-4. Sample Depths and Decommissioning Profile
for Borehole C9559 (Replacement) at the 216-B-9 Crib
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Decommissioning Profile: 200-DV-1 Characterization Borehole

Drilling Method:  Direct Push Waste Site: 216-B-9
Drilling Fiuid: NIA Borehole I.D.: C9841
Driliers name: NA State Coordinates: N136863.04
Drilling Company: Holt E573860.53
Date Started: 1102018 Start Card ¥ ND.

Design Doc: SGW-61226 Elevation Ground Surface: 207.3m
Ground Surface

Cement Grout Surface Seal 0-2' bgs

@ Inlorval 1.8—4.5 Nbgs

G |torvEl 4.5—6.6 R bgs

Bentonite Crumbles 2'-10' bgs

G |ntervel. 6.6—8.6 A bgs

3.75-inch Temporary Casing

G |pletvel 8.6—10.0 Rt bgs

Total Depth - 10' bgs

Figure 3-5. Sample Depths and Decommissioning Profile for Borehole C9841 at the 216-B-9 Crib

317



SGW-62096, REV. 0

Decommissioning Profile: 200-DV-1 Characterization Borehole

Drilling Method:  Direct Push Waste Shte: 216-B-9
Drilling Fluld: NiA Borehole L.D.: C9842
Drillers name: NIk State Coordinates: N136837.76
Drilling Company: Holt E573863.94
Date Started: 110/2018 Start Card #: ND.
Design Doc: SGW-61226 Elewation Ground Surface: 207.7m
Ground Surface

Cement Grout Surface Seal 0-2' bgs

@ Intorvel 4.3—8.0 R bgs

Bentonite Crumbles 2'-10' bgs

3.75-Inch Temporary Casing

@ Intervel 6083 A bgs

Total Depth - 10° bgs

Not 1o scale

Figure 3-6. Sample Depths and Decommissioning Profile for Borehole C9842 at the 216-B-9 Crib

3-18



SGW-62096, REV. 0

3.3 216-BX Trenches

This section provides information on boreholes C9843, C9844, C9845, C9560 (replacement), C9846, and
C9847, which were drilled in the BX Trenches.

3.3.1 216-B-35 Trench

Borehole C9843 is located on the eastern end of the 216-B-35 Trench waste site boundary. The Geoprobe
rig drilled to a target depth of approximately 3.0 m (10 ft) bgs at the C9843 borehole location. Sediment
samples were analyzed for the COPCs listed in Tables 3-6 and 3-7. Figure 3-7 shows the sampling depths
and how the borehole was decommissioned.

3.3.1.1 Borehole C9843

Borehole C9843 consisted of sediments comprised of the Hf1. From ground surface to 0.7 m (2.3 ft) bgs,
the sediment consisted of Hanford formation backfill. From 0.7 m (2.3 ft) bgs to total depth of the
borehole (3.8 m [12.6 ft] bgs), the sediment was classified as a sandy gravel. The sandy gravel was
comprised of 65% sand varying between very fine- and medium-grained particles, 30% gravel clasts
ranging between very fine pebble and small cobble (2 to 126 mm in diameter) in size that were
subangular in overall shape, and 5% silt-sized particles.

3.3.2 216-B-36 Trench

Borehole C9844 is located on the western end of the 216-B-36 Trench waste site boundary.

The Geoprobe rig drilled to a target depth of approximately 3.0 m (10 ft) bgs at the C9844 borehole
location. Sediment samples were analyzed for the COPCs listed in Tables 3-8 and 3-9. Figure 3-8
shows the sampling depths and how the borehole was decommissioned.

3.3.2.1 Borehole C9844

Borehole C9844 consisted of sediments comprised of the Hf1. From ground surface to 0.6 m (2.1 ft) bgs,
sediment consisted of reworked Hanford formation backfill. From 0.6 m (2.1 ft) to total depth of the
borehole (3.1 m [10.2 ft] bgs), the sediment was classified as a sandy gravel. The sandy gravel consisted
of 65% sand varying between very fine- and medium-grained particles, 30% gravel clasts ranging
between very fine pebble and very coarse pebble (2 to 64 mm in diameter) that were subangular in
overall shape, and 5% silt-sized particles.
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Table 3-6. Nonradiological Contaminant Concentrations in Samples Collected from the 216-B-35 Trench

SGW-62096, REV. 0

Sample
Sample | Number
Borehole | Interval (HEIS
ID (ft bgs) | Number) Al NHs Sb As Ba Cd Cr Cr Cu CN Cr(Vl) Pb Mn Hg Ni NOy NOr PO Se Ag SO U
e o S ", . 3. 1,500 sk = - - 11,400 1,160 2,720 4,130
Rt B3FLD4 3,030H — H 107U H UH BNH == - RH —
g 7,100,000 | 1,220 3,500 | 81,600 13,900 15,500 4,600 351,000 10,900 1,200 1,900
B3FLD5 D N 520 UD D D 78 BD — b D 120U — — D D 12B D — -— — BD D — 420D
1,730 1,180 2,110
YN B3FLD7 — — — — - — 1,740 BH —_— - — H 869U -— — — — 7,610 H BH NUH — — 4240H —
I 8,210,000 3,600 | 84,500 11,100 | 16,200 4,400 | 324,000 10,500 1,000 | 360
C9843 B3FLD8 D 790N | 490 UD D b 89BD — b b 120U — — D b 12B b — — — BD BD — 440D
2,130 19,200 1,130 2,140
R B3FLF0 — — — — — — 1,690 BH — - —— H 151U — —- — — H UH NUH — — 8280H o
A 7.090,000 3.600 | 79,900 14,700 4,600 | 352,000 10,600 1,100
B3FLF1 D 851N | 510UD D D 80 BD — 9.800 D D 120U — — D D 11B D — — e BD 650D — 820D
8.6 - 7.650,000 1,580 2,760 | 79,800 3.2 13,200 4,320 336,000 3.92
10.1 B3FLF3 D 13,600 UD D b BD 2,060 7,860 D b 7790 | 1,260 | 96.2U D b U 8.260D | 46,500 1,250 B 2,350B | 823BD | 112B 13,500 | 1.060 D
Notes: Blank cells (—) indicate no result for sample number.
Sample results in pg/kg.
bgs = below ground surface
Cr(VI) = hexavalent chromium
HEIS = Hanford Environmental Information System
ID = identification
Data qualifiers:
B = analyte was detected at a value less than the contract-required detection limit but greater than or equal 1o the instrument detection limit/method detection limit (as appropriate)
D = analyte was identified in an analysis at a secondary dilution factor
H = [laboratory holding time was exceeded before the sample was analyzed
N = spike sample recovery is outside control limits
U = analyzed for but not detected above limiting criteria
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_Table 3-7. Radiological Contaminant Concentrations in Samples Collected from the 216-B-35 Trench

23-46 | B3FLD4 1U 5U 01U | o1u 01U 01U | o1uxr 2U 1U 10U T 1U 2U su | 3ou 1U 1U 0.701
copas | 46=66 | BIDT | 1U 5U 0.1U 0.1U 0.1U 01u | o01UXR 2U 1U 10U v 1U 2U 5U 30U 1U 1U 0.896
6.6-86 | B3FLFO 1U 5U 01U 0.1U 0.1U 01U 0.1 UXR 2U 1U 10U 1U 1U 2U 5U 30U 132 1U 0.792
86-10.1 | B3FLF3 1U 5U 0.533 0.1U 0.1U 0.1U 0.1U 2U 1U 10U 1U 1U 2U 5U 30U 118 1U | 0427

| Notes: Detected radionuclides are standard reported values.
Undetected radionuclides are reporting detection limits.

Sample results in pCi/g.

bgs = below ground surface

HEIS = Hanford Environmental Information System

ID = identification

Data qualifiers:

R = donot use; further review indicates the result is not valid

U = analyzed for but not detected above limiting criteria

X = indicates a result-specific comment is provided in the data report and/or case narrative
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Decommissioning Profile: 200-DV-1 Characterization Borehole

Drilling Method:  Direct Push Waste She: 216-8-35
Drilling Fhid: N/A Borehoie 1.D.: C9843
Oriliers name: NiA State Coordinates: N137276.86
Drilling Company:  Holt ES73448.38
Date Started: 11072018 Start Card #: ND

Design Doc: SGW-61226 Elewation Ground Surface: 203.8m
Ground Surface

Cement Grout Surface Seal 0-2' bgs

Bentonite Crumbles 2'-12.6' bgs

@memem Intervel 6 6—8.6 Al bgs

3.75-Inch Temporary Casing

Total Depth - 12.6' bgs

Not 1o scale

Figure 3-7. Sample Depths and Decommissioning Profile for Borehole C9843 at the 216-B-35 Trench
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Table 3-8. Nonradiological Contaminant Concentrations in Samples Collected from the 216-B-36 Trench

SGW-62096, REV. 0

Sample
Sample Number
Borehole | Interval (HEIS
ID (ft bgs) | Number) Al NH3; Sb As Ba Cd CI Cr Cu CN F Cr(Vl) Pb Mn Hg Ni NOs NOz PO+ Se Ag SO4* U
B3FLH4 — 1 el . e - 3,120 e — — | 1,140 | 31U | — e e — 19,300 | 1,150U | 2,170NU e =N ¥k R
2.1-4.0 7,990,000 | 1,700 | 470 86,800 | 84 10,200 | 14,600 | 120 7,500 10,800 1,000 180
B3FLHS . s Up | 370D o et = 5 o o - - o 373.000D | 12B - - i - . 34 — | 33D
, 1,400 118 o . o - 11,000 4,960
B3FLH7 = - o, - - — | 1230BA| — - = r rim “ 1,IOOUA | 2,080NUA | — » ) .
40-6.0
6,980,000 450 84,400 | 83 - 15,800 | 120 B - 4,000 B N - 190
o B3FLHS b 754N | p | 3.500D Y sty 8,800 D 5 m = 373,000D | 11B | 9,800D 1,500D | 5 — | s40D
B3FLJO o el - = — — | 1,590B s = — | 1.80 | 878U | — - - = 29,700 | 1,120U | 2,120 NU S — | 11,600 | —
6.0-8.0
B3FLII 6’728’000 669 N 361()) 3,700 D 95’500 1;0 — | 8400D '7’1;00 '50 — — 5’(1’)00 419,000 D 91'19 9.600D | — — - 1,500 D {193 — le60D
B3FLK6 e - - = o = 2,510 =t . — | 1,880 | 106U | — . s = 53,100 | 1,120U | 2,500 BN = — | 14500 | —
8.0-102
BarLky | 8200000 | gagn | 480 | 5a00p | 388001 844 | 12700101700 1200 ] 4890 ) sor000D | 128 | MO | — — — |10 | 0 | — |ssp

Notes: Blank cells (—) indicate no result for sample number.

Sample results in pg/kg.

bgs =

Cr(VI) = hexavalent chromium
HEIS = Hanford Environmental Information System
ID = identification

below ground surface

Data qualifiers:

A = indicates an issue with the chain of custody that could affect data integrity

B = analyte was detected at a value less than the contract-required detection limit but greater than or equal to the instrument detection limit/method detection limit (as appropriate)
D = analyte was identified in an analysis at a secondary dilution factor

N = spike sample recovery is outside control limits

U = analyzed for but not detected above limiting criteria
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Sample
Sample Number
Borehole | Interval (HEIS ‘ _ Pu-
ID (ft bgs) Number) | Am-241 C-14 Cs-137 Co-60 Eu-152 Eu-154 Eu-155 1-129 Np-237 Ni-63 Pu-238 239/240 Sr-90 Tc-99 H-3 U-233/234 U-235 U-238
2.1-4.0 B3FLH4 1U 5U 0.203 01U 01U 01U 01U 2U 1U 10U 1U 1U 2U 5U 30U 1.45 1U 0.746
copss | 40760 | BIFLHT | 1UA 5UA 0.1 UA 0.1 UA 0.1 UA 0.1 UA 0.1 UA 2UA 1UA 10 UA 1UA 1 UA 2UA SUA | 30UA | 125A B g
8
6.0-8.0 B3FLJO 1U 5U 01U 01U 01U 01U 0.1U 2U 10 10U 1U 1U 2U 5U 30U 1.3 'y 0.768
8.0-10.2 | B3FLK6 ' 5U 0.1U 0.1U 01U 01U 0.1U 2U 1U 10U 1U 1U 2U 5U 30U 0.787 1U 1U
Notes: Detected radionuclides are standard reported values.
Undetected radionuclides are reporting detection limits.
Sample results in pCi/g.
bgs = below ground surface
HEIS = Hanford Environmental Information System
ID = identification
Data qualifiers:
A = indicates an issue with the chain of custody that could affect data integrity
U = analyzed for but not detected above limiting criteria

3-26



SGW-62096, REV. 0

Drilling Method:  Direct Push Waste She: 216-B-36
Drilling Fluid: N/A Borshole 1.D.: C9844
Drillers name N/A State Coordinates: N137282.45
Drilling Company: Holt | E573403.81
Date Started: 11172018 Start Cord #: ND.

Design Doc. SGW-61226 Elevation Ground Surface: 203.8m
Ground Surface

Cement Grout Surface Seal 0-2' bgs

Bentonite Crumbles 2-10.2' bgs

3.75-inch Temporary Casing

G Intetval 8 0—102 ft bgs

Total Depth - 10.2 bgs

Not o scale

Figure 3-8. Sample Depths and Decommissioning Profile for Borehole C9844 at the 216-B-36 Trench
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3.3.3 216-B-39 Trench

Boreholes C9845 and C9560 (replacement) are located on the eastern end of the 216-B-39 Trench waste
site boundary. The Geoprobe rig drilled to a depth of approximately 2.0 m (6.6 ft) bgs at the C9845
borehole location rather than the target depth of 3.0 m (10 ft) bgs due to refusal. Since C9845 hit refusal
at a depth that was shallower than the target depth, borehole C9560 (replacement) was required.

The Geoprobe drill rig was moved 0.3 m (1 ft) over and drilled to 3.0 m (10 ft) bgs to collect

the remaining required sample intervals. Sediment samples were analyzed for the COPCs listed

in Tables 3-10 and 3-11. Figures 3-9 and 3-10 show the sampling depths and how the boreholes

were decommissioned.

3.3.3.1 Borehole C9845

Borehole C9845 consisted of sediments comprised of the Hf1. From ground surface to 0.7 m (2.3 ft) bgs,
sediment consisted of reworked Hanford formation backfill. From 0.7 m (2.3 ft) bgs to the total depth of
the borehole (2.0 m [6.7 ft] bgs), sediment was classified as a sandy gravel. The sandy gravel was
composed of 65% sand varying between very fine- and medium-grained particles, 30% gravel clasts
ranging between very fine and very coarse pebble (2 to 64 mm in diameter) in size that were subangular
in overall shape, and 5% silt-sized particles.

3.3.3.2 Borehole C9560 (C9845 Replacement)

Borehole C9560 (replacement) consisted of sediments comprised of the Hf1. At this location, sediment
was not observed prior to the depth of 1.6 m (5.1 ft) bgs. From 1.6 m (5.1 ft) bgs to total depth of the
borehole (3.1 m [10.1 ft] bgs), the sediment was classified as a sandy gravel. This sandy gravel consisted
of 65% gravel clasts ranging between very fine pebble and small cobble (2 to 126 mm in diameter) in
size and subangular in overall shape, 30% sand varying between very fine- and medium-grained particles,
and 5% silt-sized particles.

3.3.4 216-B-40 Trench

Borehole C9846 is located toward the middle of the 216-B-40 Trench waste site boundary. The Geoprobe
rig drilled to a target depth of approximately 3.0 m (10 ft) bgs at the C9846 borehole location. Sediment
samples were analyzed for the COPCs listed in Tables 3-12 and 3-13. Figure 3-11 shows sampling depths
and how the borehole was decommissioned.

3.3.4.1 Borehole C9846

Borehole C9846 consisted of sediments comprised of the Hf1. Sediment from ground surface to 0.6 m
(2.1 ft) bgs consisted of reworked Hanford formation backfill. From 0.6 m (2.1 ft) bgs to total depth of
the borehole (3.0 m [10.0 ft] bgs), the sediment was classified as a sandy gravel. This sandy gravel was
composed of approximately 60% to 40% sand varying between very fine- and coarse-grained particles,
55% to 35% gravel clasts ranging between very fine pebble and very coarse pebble (2 to 64 mm in
diameter) in size and subangular in overall shape, and 5% silt-sized particles.
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Table 3-10. Nonradiological Contaminant Concentrations in Samples Collected from the 216-B-39 Trench

Sample
Sample | Number
Borehole | Interval (HEIS
D (ftbgs) | Number) Al NHs Sb As Ba cd cr Cr Cu CN F |crvp|  Pb Mn Hg Ni NOs | Nor | PO& | se Az | sox | U
B3FLM8 = - - — e — a0 | — — - 1,00 | 164U | — = - — | 26900 | 1270 - — | 89% | —
e e 7,910,000 | 1,160 84,000 2,800 0
910, , ; =} i 14,900 12 - 362,000 12.400 180 350
B3FLM9 e, b | s40BD | 350D | ¥49% | 78mD o 3 o i — | 460D | 620 1w | = ¥ — |mow | B | — |
B3FLNI 7’563‘000 20,500 1513)0 2440D 67300 653BD | 2,360 '0300 ' 1,500 824U | 1,540 | 162U | 5.070D | 292,000D | 3 ‘39 8.690D | 42.900 ":350 2’%60 603BD | 99.1U | 21,400 789
5.1-6.6
7,880,000 B 79,100 — | 14100 | 15,100 120 B N 344,000 11,100 180 450
B3FLN2 . 530BD | 43000 | 1% | 80BD % e R 5300p | 40 nu | M - - — |moup| 30 — |
C9560° | 6.6—8.7 | B3FLN4 6’873’000 6,120 1680 2,920D 80300 55.1BD | 2,230 | 8.850D '3’D°°° 752U | 1510 | 947U | 4,040D | 283,000 D 3'88 7,820D | 113,000 1,@10 2’50 746 BD | 96.7U | 24.900 537
8,410,000 1.580 86,300 1,760 12,800 11.600 4.04
0 B3FLN7 . 9,070 o830 | 410D | 339 1 g03mp | M0 | gi0p | 13D 766U | 1720 | 1420 | 15900 F3a3000p | 4% | 9150 | 90300 "]23'0 2’f3°° 619BD | 958U | 34,800 515)8
8.7-10.1
7,210,000 - 72,100 - 15,600 B B - 313,000 10,200 170 450
B3FLN8 . 5208D | 3,100D | %1% | 858D 9600D | 1 s100p | 3120 T80 - = — |mow | B | — |

Notes: Blank cells (—) indicate no result for sample number.
Sample results in pg/kg.

* Due to insufficient sample recovery or refusal, another borehole was required to be pushed to ensure that the sample interval depth could be collected in accordance with DOE/RL-2011-104-ADD2, Characterization Sampling and Analysis Plan for the 200-DV-1 Operable Unit Addendum 2: Supplemental
Shallow Soil Risk Characterization Sampling.

bgs = below ground surface

Cr(VI) = hexavalent chromium

HEIS = Hanford Environmental Information System
ID = identification

Data qualifiers:
= analyte was detected at a value less than the contract-required detection limit but greater than or equal to the instrument detection limit/method detection limit (as appropriate)

= analyte was identified in an analysis at a secondary dilution factor
= laboratory holding time was exceeded before sample was analyzed
spike sample recovery is outside control limits

= do not use; further review indicates the result is not valid

= analyzed for but not detected above limiting criteria

NcCc®ZIUOW
i

= indicates a result-specific comment is provided in the data report and/or case narrative
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Table 3-11. Radiological Contaminant Concentrations in Samples Collected from the 216-B-39 Trench

C9845 23-45 B3FLHS 1U 5U 0.978 0.1U 0.1U 0.1U 7 01U 2U 1U 10U 1U 1U 1.9 5U 30U 0.963 1U 0.864
5.1-6.6 B3FLNI1 1U S5U 1.65 0.1U 0.1U 0.1U 0.1U 2U 13 10U 1U 1U 210 5U 30U 1.64 1U 1U
C9560° 6.6—8.7 B3FLN4 1U S5U 1.41 0.1U 01U 0.1U 01U 2U 1U | 10U 1U 1U 2U 5U 30U 0.651 1U 0.789
8.7-10.1 B3FLN7 1U 5U 0.484 0.1U 0.1U 0.1U 7 0.1U 2U 1U 10U 1u 1U 2U 5U 30U 1.09 1 0.839

Notes: Detected radionuclides are standard reported values.
Undetected radionuclides are reporting detection limits.
Sample results in pCi/g.

* Due to insufficient sample recovery or refusal, another borehole was required to be pushed to ensure that the sample interval depth could be collected in accordance with DOE/RL-2011-104-ADD2, Characterization Sampling and Analysis Plan for the 200-DV-1 Operable Unit Addendum 2: Supplemental
Shallow Soil Risk Characterization Sampling. g

bgs = below ground surface

HEIS = Hanford Environmental Information System

ID = identification

Data qualifiers:

U = analyzed for but not detected above limiting criteria
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Decommissioning Profile: 200-DV-1 Characterization Borehole

Drilling Method:  Direct Push Waste She: 216-8B-39
Drilling Fiud: N/A Borehole 1.D.: C9845
Drillers name: N/A State Coordinates: N137374.01
Drilling Company; Holt E573458.03
Date Started: 11172018 Start Card #: N.D.

Design Doc: SGW-61226 Elevation Ground Surface: 200.9m
Ground Surface

Cement Grout Surface Seal 0-2' bgs

@ [ntorvel: 2.3—4.5 Rt bgs

Bentonite Crumbles 2'-6.7 bgs

3.75-inch Temporary Casing

Total Depth - 6.7' bgs

Not to scale

Figure 3-9. Sample Depths and Decommissioning Profile for Borehole C9845 at the 216-B-39 Trench
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Decommissioning Profile: 200-DV-1 Characterization Borehole

Drilling Method:  Direct Push Waste Site: 216-B-39
Driliing Fluld: NIA Borehole 1.D.: C9560
Drillers name; LY State Coordinates: N137374.01
Drilling Company: Holt ‘ ES73458.03
Date Started: 11172018 Start Card #: N.D.
Design Doc: SGW-61226 Elevation Ground Surface: 200.9m
Ground Surface

Cement Grout Surface Seal 0-2' bgs

Bentonite Crumbles 2'-10.1° bgs

3.75-inch Temporary Casing

g Interval: 6.6—8.7 i bgS

@ Intervel 8,7—10.1 f bys

Total Depth - 10.1' bgs

Not to scale

Figure 3-10. Sample Depths and Decommissioning Profile for Borehole C9560 (Replacement)
at the 216-B-39 Trench
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Table 3-12. Nonradiological Contaminant Concentrations in Samples Collected from the 216-B-40 Trench

Sample
Sample | Number
Borehole | Interval (HEIS
ID (ft bgs) | Number) Al NH3 Sb As Ba Cd Cr Cr Cu | CN F Cr(VD Pb Mn Hg Ni NOy NOy PO+ Se Ag SO& U
B3FLVO o, e L - - — | - A — |ss8B| 156U | — - = — |es00 | 120 | 280 _ — | 14400 | —
7.440,000 84,600 12,800 4,900 362,000 10.800 190
B3FLVI1 D 851C 480 BD 3,300D D 84 BD — 9,700 D D 120U — — D DN 10U D —_ — — 810 UD UD — 350D
2.1-44
B3FLV2 - gl - ot - - p e — | — |o2B| 136U | — - 1 — | sga0o | 1270 | 3160 | — | 108001 —
B B B
7,060,000 80,600 12,900 L 4,500 359,000 11,000 190
B3FLV3 D 1,580C | 550BD 3,900 D D 89 BD — 9,700 D D 120U — D DN 12U D —_ — — 820 UD UD . = 480D
C9846 B3FLVS - - — — — — 3,150 - - — 459B | 166 U — — — — 85,000 1’11390 2’:13 9 — - 14,900 —
S 7,110,000 70,300
,110, i 12.700 3,900 343,000 190
B3FLV6 D 790 C 500 UD 3,000D D 61 UD — 9,000 D D 120U — -— D DN 11U | 8900D — — — 810 UD UD — 480D
B3FLVS = _ —_ - o — | zuee  ~ — | — | 120 1480 | — - - — | Baee] W | 280 — | 10800 | —
6.8-8.5 B ol ’
’ . 7,600,000 69.000 11,200 13,600 4,400 330.000 10,200 180
B3FLV9 D 754 C 480 UD 3,900 D D 67 BD - D D 120U — - D DN 10U D — — — 780 UD UD — 520D
8.5-100 | B3FLw1 | 3000000 1 450 | 1670 '} y770p | 74690 | g12BD | 2280 | 10300 | 11800 § 88 g0 | 150 | 4340 | 299000D | 4.13B | 8,750D | 62,900 | 220 | 2090 | seepn | 101U | 8950 | 542D
D UD D D D U D B U :
Notes: Blank cells (—) indicate no result for sample number.
Sample results in pg/kg.
bgs = below ground surface
Cr(VI) = hexavalent chromium
HEIS = Hanford Environmental Information System
ID = identification
Data qualifiers:
B = analyte was detected at a value less than the contract-required detection limit but greater than or equal to the instrument detection limit/method detection limit (as appropriate)
C = analyte was detected in both the sample and the associated method blank and the sample concentration was <5 times the blank concentration
D = analyte was identified in an analysis at a secondary dilution factor
N = spike sample recovery is outside control limits
U = analyzed for but not detected above limiting criteria
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Table 3-13. Radiological Contaminant Concentrations in Samples Collected from the 216-B-40 Trench

B3FLVO 1U SU 4.37 01U 01U 01U 0.1U 2U 1U 10U 1U 1U 2U . U 30U | 2.06 1u ¥ 0.793 x

e B3FLV2 1U 5U 8.63 g 0.1U 0.1U 01U 0.1U 24 1U 10U 1U 1U 2U 5U 30U 0.666 1U 0.494
C9846 44-6.8 B3FLVS5 1U 5U 0.065 01U 01U 0.1U 0.1U 2 UXR 1U 10U 1U 1U 2U 5U 30U 0.922 1U 1U
6.8—-8.5 B3FLVS8 1U 5U 0.0594 01U 01U 01U 0.1U 21 1U 10U 1U 1U 2U 5U 30U 1U 1U 1U
85-10.0 B3FLW1 1U 5U 0.165 0.1U 01U 0.1U 0.1U 2U 1U 10U 1U 1U 2U 5U 30U 1U 1U 0.862

Notes: Detected radionuclides are standard reported values.
Undetected radionuclides are reporting detection limits.

Sample results in pCi/g.

bgs = below ground surface

HEIS = Hanford Environmental Information System

ID = identification

Data gualifiers:

R = do not use; further review indicates the result is not valid
U = analyzed for but not detected above limiting criteria

X

indicates a result-specific comment is provided in the data report and/or case narrative

3-34



SGW-62096, REV. 0

Decommissioning Profile: 200-DV-1 Characterization Borehole

Drilling Method:  Direct Push ‘ Waste She: 216-8-40
Drilling Fhud: NIA Borehole 1.D.: C9846
Drillers name: NIA State Coordinates: N137403.37
Drilling Company: Holt ES573431.55
Date Started: 11272018 Start Card #: N.D.

Design Doc: SGW-61226 Elevation Ground Suface: 200.0m
Ground Surface

Cement Grout Surface Seal 0-2' bgs

G InkeTVEl 2 1—4.4 RDYS ™

G InfoTVEL 4.4—8.8 bgs

Bentonite Crumbles 2'-10' bgs

3.75-nch Temporary Casing

Total Depth - 10° bgs

Not to scale

Figure 3-11. Sample Depths and Decommissioning Profile for Borehole C9846 at the 216-B-40 Trench
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3.3.5 216-B-41 Trench

Borehole C9847 is located toward the eastern end of the 216-B-41 Trench waste site boundary.

The Geoprobe rig drilled to a target depth of approximately 3.0 m (10 ft) bgs at the C9847 borehole
location. Sediment samples were analyzed for the COPCs listed in Tables 3-14 and 3-15. Figure 3-12
shows the sampling depths and how the borehole was decommissioned.

3.3.5.1 Borehole C9847

Borehole C9847 consisted of sediments comprised of the Hf1. From ground surface to 0.7 m (2.3 ft) bgs,
the sediment consisted of reworked Hanford formation backfill. From 0.7 m (2.3 ft) bgs to total depth of
the borehole (3.0 m [10.0 ft] bgs), the sediment was classified as a sandy gravel that was made up of
between 60% to 35% gravel clasts ranging in size between very fine pebble and very coarse pebble

(2 to 64 mm in diameter) that were subangular in overall shape, 60% to 40% sand varying between

fine- and medium-grained particles, and up to 5% silt-sized particles.

34 216-S-9Crib

Borehole C9848 is located toward the northwestern corner of the 216-S-9 Crib waste site boundary.
Boreholes C9849 and C9939 (replacement) are located on the western side of the crib boundary.
Borehole C9850 is located on the southern end of the crib boundary. Borehole C9851 is located on the
eastern side of the crib boundary, and borehole C9852 is located toward the southeastern corner of the
crib boundary. The Geoprobe rig drilled to a target depth of approximately 4.6 m (15 ft) bgs at the
C9848, C9850, C9851, and C9852 borehole locations. The Geoprobe rig drilled to a target depth of
approximately 4.6 m (15 ft) bgs at C9849; however, samples at the 3.0 to 3.7 m (10 to 12 ft) and 4.0 to
4.6 m (13 to 15 ft) intervals lacked volume for analysis, so borehole C9939 (replacement) was drilled to
obtain the remaining required sample intervals. The Geoprobe drill rig was moved 0.43 m (1.4 ft) over
and drilled to a target depth of approximately 4.6 m (15 ft) bgs, and the remaining samples were
collected. Sediment samples were analyzed for the COPCs listed in Tables 3-16 and 3-17. Figures 3-13
through 3-18 show the sampling depths and how the boreholes were decommissioned.

34.1 Borehole C9848

Borehole C9848 consisted of sediments comprised of the Hf1. From ground surface to 0.9 m (3.0 ft) bgs,
the sediment consisted of reworked Hanford formation backfill. From 0.9 to 1.3 m (3.0 to 4.4 ft),

the sediment was classified as a sandy gravel with 60% varying between fine- and very coarse-grained
particles, 35% gravel clasts ranging in size between very fine and coarse pebble (2 to 32 mm in diameter)
that were subangular to subrounded in overall shape, and 5% silt-sized particles. From 1.3 to 4.0 m

(4.4 to 13 ft) bgs, the sediment was classified as a sandy gravel made up of 90% to 80% sand varying
between fine- and very coarse-grained particles, 15% to 10% gravel clasts ranging in size between very
fine and very coarse pebble (2 to 64 mm in diameter) that were subangular in overall shape, and up to
5% silt-sized particles. From 4.0 m (13 ft) bgs to total depth of the borehole (4.6 m [15 ft] bgs), the
sediment was classified as a sand and was made up of 95% sand varying between very fine- and very
coarse-grained particles, and 5% gravel clasts of very fine pebble (2 to 4 mm in diameter) that were
subangular in overall shape.
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Table 3-14. Nonradiological Contaminant Concentrations in Samples Collected from the 216-B-41 Trench

Sample
Sample Number
Borehole | Interval {HEIS | :
ID (ft bgs) | Number) Al NH; Sb As Ba Cd Cr Cr Cu CN- F Cr(Vl) Pb Mn Hg Ni NOs NOr PO Se Ag SO& U
B3FMC2 = 4 e e 3 - "%20 i = — |esaB | 160U | — = 3 — | 17800 1’%30 4’11310 e Tl e
gD 520 3 89 12
73,100 ,700 6,500 190
B3FMC3 | 7,040,000D | 985C UD 2,800 D D BD e 9,700 D D 120U — — D 317,000DN | 11B | 9,900 D — — — 8§10 UD UD — 390D
B3FMCS5 — — —_ — —_ — 1";'390 — - —_— 976 B 597 — — — — 28,200 1’11370 Z’LZO — — 6.900 —
45-6.9
470 72,100 64 10,900 16,300 4,000 10,900 190
B3FMC6 | 7,370,000D [ 681C UD 3,100D D BD — b b 120U — — D 301,000DN | 11B b — — - 810 UD UD — 460 D
C9847
B3FMCS o - = = = = | ) W = =W L1 |\ o = o — | = |20 | M0 220 — | 6050 | —
6.9-8.3 o
67,500 64 11,500 12,300 4,300 20,700 180
B3FMC9 | 7,150,000D <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>