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2010 COMPLETION REPORT FOR THE 241-S/SX TANK FARM DIRECT PUSH
BARRIER CHARACTERIZATION

1.0 INTRODUCTION

The U.S. Department of Energy assigned the River Protection Project (RPP) Washington
River Protection Solutions, LLC (WRPS) Richland, Washington, to collect and provide
subsurface data from inside S/SX Tank Farm located in the 200 West Area of the
Hanford Site. WRPS contracted EnergySolutions Federal Services, Inc., Northwest
Operations (EnergySolutions) to perform the field activities required to gather this data.
This data was intended to provide information about the distribution and movement of
contaminants in the vadose zone under and adjacent to the tank farms, and it will be used
for eventual retrieval of stored tank waste and closure planning for the single-shell tanks.

FSWO-DOW-031, Description of Work: 241-S/SX Tank Farm Direct Push Barrier
Characterization, Rev. 0 (see Appendix A) provides a detailed description of the scope of
work performed. EnergySolutions was responsible for the provision of equipment and
personnel to conduct the direct push activities, soil sample collection, and safety
oversight. The following were included in the overall EnergySolutions work scope:
Providing for global positioning surveys, providing subcontract geophysical logging
services, providing technical support and preparing final reports. The following
appendices contain copies of documentation generated during the performance of the
above work scope.

Appendix A, FSWO-DOW-031, Description of Work: 241-S/SX Tank Farm Direct Push
Barrier Characterization, Rev. 0

Appendix B, Global Positioning System Coordinates and Map

Appendix C, Drilling and Sampling Daily Work Records

Appendix D, Small Diameter Geophysical Logging for 241-S Tank Farm Barrier
Characterization Study

Appendix E, Chain of Custody Forms and Field Logbook Entries

Appendix F, Washington State Department of Ecology Documents

Appendix G, Safety Documentation

2.0 SUMMARY OFACTIVITIES

February 4, 2010, drilling equipment and support items were staged at the first S/SX
Tank Farm investigative location. FSWO-DOW-031, Rev. 0 was prepared and submitted
the month prior. The description of work provides detailed work instructions and
information for conducting characterization efforts inside the S/SX Tank Farm.
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A hydraulic hammer unit was used for placing five exploration boreholes to refusal, or
the approximate target depth of 46 meters (150.1 feet) below ground surface for
geophysical logging. Sample boreholes were pushed adjacent to each exploratory
borehole.

In the process of reviewing the excavation permit, an environmental representative for
WRPS determined that borehole C7741 should be relocated approximately 1 meter
(3.3feet) west of the original location, increasing the distance from an existing
encasement. Borehole C7741 met refusal at 4.9 meters (16 feet). The designation of that
borehole is C7741A. C7741 was again attempted 1 meter (3.3 feet) west of C7741A.

With the exception of C7741A, each of the investigative boreholes outlined in the DOW
was utilized for geophysical logging. Extremely hard geological layers caused the push
rod to break in borehole C7743, creating an obstruction that prevented the lowering of
detectors below 36.6 meters (120 feet). After failed attempts to retrieve the broken push
rod, the Vadose Project Technical Point of Contact chose to decommission the borehole,
leaving the broken rod in the ground. Borehole C7743 was decommissioned with
approximately 10.36 meters (34 feet) of push rod abandoned in the subsurface.

Each exploratory location was selected based on ground-penetrating radar data and
as-built infrastructure drawings. The initial investigation included geophysical logging
from total depth to surface, using a Bismuth Germanium Oxide spectral gamma
scintillation detector and a neutron-neutron moisture probe. The logging data is intended
to aid in defining the extent of subsurface contamination. Logging results showed
minimal Cs-137 levels in boreholes C7741, C7743, and C7745, while boreholes C7737
and C7739 had increased Cs-137 levels near the surface. The maximum concentration of
27 pCil/g of Cs-137 was located in borehole C7737 at a depth of 0.3 meters (1.0 feet).
C7739 displayed a maximum concentration of 15 pCi/g of Cs-137 at a depth of

2.74 meters (9 feet). Only naturally occurring isotopes and Cs-137 were detected in the
boreholes. Only one rod was taken out of service and disposed of due to radiological
contamination. Detailed results from the geophysical logging efforts are provided in
Appendix D.

Offset boreholes were then pushed for sampling purposes approximately 0.6 meters

(2 feet) from each exploratory location. Sample depths were chosen based on previous
geophysical logging data. As with the logging boreholes, some sample boreholes met
refusal, or push rods broke before all sampling was completed. Those boreholes are also
identified with an “A” following their identification number. Borehole C7740A is a
result of complications that impeded the completion of C7740. Borehole C7740 was
abandoned due to broken push rods and obstructions that prevented its completion.
Borehole C7740A was also abandoned after the drillers met refusal at 35.36 meters
(116 feet) below ground surface. WRPS representatives chose to forgo any further
sample attempts from these two locations. Sampling information is provided in Table 1
and Appendix E.
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The hydraulic hammer unit and associated personnel initially began mobilization and site
setup February 3, 2010. They commenced pushing the first borehole for this task two
days later. In an attempt to increase productivity, two hydraulic hammer units and crews
were used on the project for one week. The work scope was completed June 14, 2010,
with demobilization commencing the following three days. With mobilization and
demobilization, there were 89 field days that the hydraulic hammer units and crews were
dedicated to the S/SX Tank Farm activities. There were 341.25 hours of down time
associated with this task. For exact dates and explanations of down time, refer to the
Drilling and Sampling (Percussion) Daily Work Records in Appendix C.

3.0 DIRECT PUSHING, SAMPLING AND LOGGING DETAILS

3.1 DIRECT PUSHING

Per FSWO-DOW-031, Rev. 0, exploration hole placement and sampling was
accomplished with the use of a hydraulic hammer system mounted on a tractor-type
carrier. For investigative purposes, a 6.35 centimeter (2.5-inch) outside diameter (OD) x
4.45 centimeter (1.75-inch) inside diameter (I1D) casing was driven at predetermined
locations to specified depths, or refusal. Once a push location was geophysically logged,
the data was reviewed by WRPS personnel and sample locations and depths were
selected. At designated boreholes, a second location within 0.6 meter (2 feet) of the
exploratory hole was then pushed for sample retrieval.

3.2 SOIL SAMPLING

Soil sampling with the rotary hammer unit was accomplished with the dual-wall sampling
system. With the dual-wall system, once sample depth has been reached, the inner rod
with the dummy drive tip is removed, and the drive tip is replaced with a sampler. The
sampler consists of a 6.67 centimeter (2.625-inch) OD x 4.76 centimeter (1.875-inch) ID
outer sample barrel, which holds a 4.13 centimeter (1.625-inch) OD x 48.63 centimeter
(18.75-inch) long inner sample barrel. The inner sample barrel houses three

3.18 centimeter (1.25-inch) OD x 15.24 centimeter (6-inch) long stainless steel sample
liners. Once the sampler and inner rod have been lowered and seated into the outer drive
rod, the two are simultaneously advanced far enough to ensure that the sampler is
completely filled with material. Unless refusal is met, the sampler is typically driven
0.61 meters (2 feet). Table 1 shows locations, intervals, sample numbers and percent of
sample recovered. For sample chain of custody forms and logbook entries, refer to
Appendix E.
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Table 1. Sample Intervals.

Borehole Number Depth in Feet Sample Number Percent Recovery

45.0-47.0 B24HH9 100%

62.0 - 64.0 B24HJO 100%

C7738 96.0 — 98.0 B24KV1 100%
127.0-129.0 B24KV2 100%

159.0 - 161.0 B24KV3 100%

C7740 40.0-42.0 B24YW4 100%
96.0 - 98.0 B24YW5 100%

40.0-42.0 B24YWO0 93%

Cr742 96.0-98.0 B24YW1 100%
135.0-137.0 B24YW6 100%

37.0-39.0 B24YW8 100%

Cr744 96.0 - 98.0 B24YW9 100%
127.0-129.0 B24Y X0 100%

44.0 - 46.0 B24Y X2 100%

C7746 94.0-96.0 B24Y X3 100%
144.0 - 146.0 B24Y X4 100%

Samples were obtained and analyzed in accordance with WRPS Sample Authorization
Form V10-004 and VV10-005. Samples were analyzed for inductively coupled plasma
metals, anions, alkalinity, pH, radioisotopes and several other analytes.

The sample tip, drive head, sample liners, and inner sample barrel were cleaned by 222-S
lab technicians using standard Resource Conservation and Recovery Act of 1976 protocol

cleaning methods in accordance with LO-080-157, Cleaning of Containers and Sample

Collection Equipment. This cleaning ensured that no cross contamination was introduced

from previous use of the equipment or from the manufacturing process. Copies of the
chain of custody forms and associated documentation are provided in Appendix E.

12 of 255
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3.3 GLOBAL POSITIONING SATELLITE SURVEYING

With the use of a Trimble’ 5800 Global Positioning Satellite Survey system and per
FSWO-DOW-031, Rev. 0, the original locations of the exploratory boreholes were
identified using paint and stakes. Once the task was completed and the boreholes
decommissioned, each exploratory and sample borehole was recorded for accuracy.
These recorded coordinates were placed on a map showing their locations in direct
relation to the underground storage tanks in the vicinity. The coordinates, elevation and
a map showing completed push locations/boreholes are provided in Appendix B.

3.4 GEOPHYSICAL LOGGING

Pacific Northwest Geophysics and Three Rivers Scientific conducted the geophysical
logging data collection and analysis services on the exploration 6.35 centimeter
(2.5-inch) probe boreholes. For the geophysical logging, a portable small diameter
logging system was used to collect spectral gamma and moisture data from the bottom of
the borehole to the ground surface. Calibration details, survey results and data
interpretation, as well as copies of the collected and processed log data, are provided in
Appendix D.

4.0 BOREHOLE DECOMMISSIONING

Decommissioning of all the boreholes was conducted in accordance with the Washington
Administrative Code (WAC) 173-160 requirements. While decommissioning the sample
boreholes, the tubing was back pulled while granular bentonite was simultaneously added
to the tubing until it reached the surface. Logging boreholes required decommissioning
while simultaneously placing resistivity probes.

Several different methods and types of probes were used during this scope of work.
Probes were placed by knocking the drive tip out of the bottom of the tubing, and then the
tubing was back pulled and filled with bentonite to near the desired probe placement
depth. In C7737, C7739 and C7741, all requiring multilevel probes, a mixture of silica
sand and salt was then added, encasing the probe. Additional salt and sand was added to
the borehole, encasing the probe with approximately 0.3 meters (1 foot) of salt and sand
below and above the probe. Granular bentonite was then placed from above the salt and
sand to near the next probe depth. This process was repeated for each multilevel probe
installation. Once the probes were installed, granular bentonite was added from above
the silica sand to surface while back pulling the remaining tubing.

Borehole C7743 had two single resistivity probes installed at depths of 29.6 meters
(97 feet) and 11.0 meters (36 feet) below ground surface, in the same manner as the

Trimble is a registered trademark of Trimble Navigation Ltd., Sunnyvale, California.
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multilevel probes. Approximately 5.7 liters (1.5 gallons) of water was used to hydrate

the silica sand that encompassed these probes.

A multilevel probe designed by Hydro Geophysics, Inc., was installed in borehole C7745.
The Hydro Geophysics, Inc., multilevel probe design incorporated braided wire at each
probe depth to increase surface area contact with the soil. Installation was done by back
pulling the tubing and filling the borehole with bentonite to near the desired probe
placement depth. Approximately 0.3 meter (1 foot) of silica sand was placed below each
probe. Approximately 0.9 meter (3 feet) of diatomaceous earth was then added,
encompassing the probe. 3.8 liters (1 gallon) of water was then used to hydrate the
diatomaceous earth. Another 0.3 meters, (1 foot) of silica sand was added, then more
bentonite. This process was repeated until all probe sections were encased. Once the
probes were installed, granular bentonite was added from above the last silica sand layer
to surface while back pulling the remaining tubing.

Each probe installed borehole had a protective steel casing cemented in place
approximately 30.48 centimeters (12 inches) deep at the surface to protect the protruding
probe wiring. Per WRPS personnel, exploratory hole C7741A did not have resistivity
probes installed due to its shallow refusal depth.

Table 2 shows the logged and sample boreholes, coordinates, pushed depths and
resistivity probe placement depths.

Table 2. Borehole Information. (2 sheets total)

Borehole # Northing Easting Elevation Hole Depth | Probe Depth
and Type (Inmeters) | (Inmeters) | (In meters) (In feet)
Cr7737 134319.21 566829.28 203.073 167.5 159.0, 140.0,
Logging 120.0, 100.0,
80.0, 60.0
and 40.0 ft.
C7738 134320.00 566829.30 203.015 161.0 NA
Sampling
C7739 134319.08 566857.61 203.151 156.0 152.0, 133.0,
Logging 113.0, 93.0,
73.0,53.0
and 33.0 ft.
C7740 134319.70 566857.30 203.086 112.0 NA
Sampling
C7740A 134320.40 566857.40 203.101 116.00 NA
C7741 134338.30 566872.40 203.103 156.0 152.0, 133.0,
Logging 113.0, 93.0,
73.0,53.0

and 33.0 ft.

14 of 255
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Table 2. Borehole Information. (2 sheets total)

Borehole # Northing Easting Elevation Hole Depth | Probe Depth
and Type (Inmeters) | (Inmeters) | (In meters) (In feet)
C7741A 134339.10 566872.30 203.183 16.0 NA
C7742 134339.40 566871.50 203.078 137.0 NA
Sampling
C7743 134374.07 566869.53 202.974 153.7 97.0 and
Logging 36.0 ft.
C7744 134373.90 566870.10 202.889 129.0 NA
Sampling
C7745 134374.07 566830.57 203.469 155.0 153.0, 130.5,
Logging 110.5, 90.6,
70.6, 50.55,
30.55 and
10.4 ft.
C7746 134374.20 566829.90 203.448 146.0 NA
Sampling

5.0 ENVIRONMENTAL, SAFETY AND HEALTH

During the S/SX Tank Farm activities, the job site was surveilled by EnergySolutions
Operations Safety for safety and health compliance. The work scope conducted under the
subject statement of work was completed with no lost time or reportable Occupational
Safety and Health Act of 1970 injuries; however, one first aid case was reported. There

were no incidences of equipment or personnel radiological contamination.

6.0 REFERENCES

LO-080-157, Cleaning of Containers and Sample Collection Equipment, Advanced
Technologies and Laboratories International, Inc., Richland, Washington.

WAC 173-160, “Minimum Standards for Construction and Maintenance of Wells,”
Washington Administrative Code, as amended.

Resource Conservation and Recovery Act of 1976, 42 USC 6901 et seq.

Occupational Safety and Health Act of 1970, 29 USC 651 et seq.
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APPENDIX A

FSWO-DOW-031, DESCRIPTION OF WORK: 241-S/SX TANK FARM DIRECT
PUSH BARRIER CHARACTERIZATION, REV. 0
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241-S/SX TANK FARM DIRECT PUSH BARRIER CHARACTERIZATION

January 2010

Prepared for
Washington River Protection Solutions, LLC

by
Remediation and Well Services
EnergySolutions Federal Services, Inc., Northwest Operations
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DESCRIPTION OF WORK:
241-S/SX TANK FARM DIRECT PUSH BARRIER CHARACTERIZATION

1.0 INTRODUCTION AND BACKGROUND

1.1 INTRODUCTION

The U.S. Department of Energy (DOE) Office of River Protection and the State of Washington
Department of Ecology (Ecology) (the regulator for Resource Conservation and Recovery Act of
1976 [RCRA] treatment, storage, and disposal facilities) have agreed that a RCRA Corrective
Action Project be created with explicit milestones. These milestones are part of the Hanford
Federal Facility Agreement and Consent Order (part of the M45 milestone series).

The intent of the single-shell tank (SST) waste management areas (WMA) characterization
program is to collect samples that have or have not contacted tank waste. These SST farms are
designated as radiological buffer areas or contamination areas. The Tank Farm Vadose Zone
Project is managing the RCRA Corrective Action Program. This program includes collection of
subsurface vadose zone data.

The DOE assigned the River Protection Project Single-Shell Tank Program the tasks of
transferring waste from the SSTs to double-shell tanks, and developing and implementing a
strategy to retrieve SST and miscellaneous underground storage tank waste. The Single-Shell
Tank Program Vadose Zone Project was given responsibility for collecting and providing
subsurface data from the SST farm facilities. This contributes to preparation for the eventual
retrieval of the storage tank waste. The data that is being collected is intended to provide an
understanding of the distribution and movement of contaminants in the vadose zone under and
adjacent to the tank farms. The intent of the SST WMA’s characterization program is to collect
samples that have or have not contacted tank waste.

A multi-discipline team consisting of Washington River Protection Solutions, LL.C (WRPS, also
known as the Tank Operating Contractor) personnel, including EnergySolutions Federal
Services, Inc., Northwest Operations (EnergySolutions) and other lower-tier subcontractors is
necessary to implement the field activities of the site-specific work plans. This description of
work (DOW) identifies specific actions for characterization efforts in support of barrier design
and placement for 241-S/SX Tank Farm.

This work is being conducted at the direction of the WRPS Vadose Zone Characterization

Group. This DOW provides the work instructions for conducting the characterization and
sampling efforts.
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1.2 TANK FARM BACKGROUND

The Hanford Site has 149 underground SSTs that store hazardous radioactive waste. These tanks
are grouped into 12 tank farms. The tanks sit below grade with at least 2m (7 ft) of soil cover
that shields operating personnel from radiation exposure. Tank pits are located on top of the
tanks and provide access to the tanks, pumps, and monitoring equipment. Many of the tanks
have leaked, and there have been leaks in the associated infrastructure (e.g., pipelines, diversion
boxes). Some of the leaked waste has been shown to have impacted groundwater and exceeded
compliance standards.

Figure 1 below is a general location map of the 241-S/SX Single-Shell Tank Farm. This map

shows the proposed exploration push locations and details of the known below-ground
infrastructure.
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Figure 1. 241-S/SX Tank Farm Direct Push Borehole Locations.
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1.1.2 Physical Setting

The SST WMA tank farms were constructed in excavations into the near-surface sediments that
overlie the Columbia River Basalt Group. Columbia River basalt forms the basement bedrock.
Up to approximately 150 m (500 ft) of continental sediments overlie basalt. From oldest to
youngest, these deposits include the following.

e Several facies of the Miocene-to-Pliocene age, fluvial-lacustrine Ringold Formation.

e Variably cemented and pedogenically altered deposits of the Plio-Pleistocene unit, which
developed on the eroded and weathered surface of the Ringold Formation.

e A relatively loose, fine-grained silty-to-sandy unit designated the Hanford formation/Plio-
Pleistocene unit interval.

e Deposits from Pleistocene age cataclysmic floods (i.e., Hanford formation) that blanket the
study area with mostly sand- and silt-dominated facies, capped by a sequence of
gravel-dominated facies. :

2.0 METHODOLOGY

To obtain information about the vertical and horizontal extent of contamination, a hydraulic
hammer-driven probe system mounted on a tractor-type carrier has been selected. For this
application, the locations for investigation (exploration) are selected through an iterative process
as outlined in Section 3.0. Targeted sample depths are determined by review of neutron-neutron
moisture and bismuth germinate oxide spectral gamma geophysical logging data. At the
direction of the WRPS Technical Lead, up to three samples will be collected in sampling
probeholes adjacent to each exploratory probehole.

2.1 EXPLORATORY PROBEHOLES

Initially, five investigative sites are outlined for exploratory push investigation and geophysical
log data collection. All of the exploratory push locations will be advanced to approximately

46 m (150 ft) below ground surface or refusal. This depth is targeted in order to investigate the
vadose zone from the surface to the cemented portion of the Lower Cold Creek Unit (cemented
caliche). All pushes (sample or exploratory) greater than 9.14 m (30 ft) in total depth require an
Ecology-approved variance (Washington Administrative Code [WAC] 173-160, “Minimum
Standards for Construction and Maintenance of Wells™).

The exploratory probeholes are investigated by use of a single tubing string that is 6.4 cm (2.5-
in.) outside diameter (OD) x 4.45 cm (1.75-in.) inside diameter (ID) (e.g., the exploratory push).
All push holes will be decommissioned per applicable WAC 173-160 requirements (e.g., filled
with bentonite or bentonite/cement grout as required) as the push tubing is extracted.
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2.2 SAMPLE PROBEHOLES

There are five proposed sites in the 241-S/SX Tank Farm area that are planned as potential
sampling locations. The decision to place a sampling boring adjacent to the exploratory push
will be made by the WRPS Vadose Technical Lead in consultation with site professionals after a
review of the geophysical data. Collection of as many as 20, or more, soil samples is planned for
the S/SX Direct Push Barrier Characterization. The precise sampling depths and sites selected
for sample collection will be based on review of the geophysical logging data collected from the
exploratory push.

Sampling is conducted using a “dual-wall” system. This system consists of outer (drive) casing
that is 6.67 cm (2.625-in.) OD x 4.76 cm (1.875-in.) ID and inner tubing that is 3.81 cm (1.5-in.)
OD x 2.54 cm (1.0-in.) ID. The dual-wall sampling system holds three stainless steel liners that
are 3.17 cm (1.25-in.) OD x 2.7 cm (1.08-in.) ID. The predetermined sample depth is driven
using a “dummy” tip and the following sampling steps are performed.

Remove the dummy tip.

Place sampler on inner string and lower into place at the bottom of the drive casing.
Drive sampler approximately 60.96 cm to 66.04 cm (24 in. to 26 in.) to fill liners.
Remove sampler from casing and package/transport materials.

Replace tip and lock in place.

Advance casing to next sample interval.

This process is repeated until all sample depths have been achieved or the tubing meets refusal.
Upon completion of the final sample extraction, or upon meeting refusal, the dummy tip or
sampler is removed and the borehole is decommissioned per WAC 173-160 requirements.

3.0 PUSH LOCATIONS

3.1 PUSH LOCATION DOCUMENTATION

Figure 1 above is a general location map of the 241-S/SX Tank Farm fenced and immediate
surrounding area. Specific push locations are also identified in Figure 1. These locations were
selected through an iterative process using ground-penetrating radar scan data and as-built
infrastructure drawing reviews. The two data sets were compared and sites for placement of
push locations were selected based on the highest level of confidence achievable on review of
specific locations and ground scan trace comparisons. The final location coordinates of the
selected sites (determined from the ground-penetrating radar and as-built review) were plotted
with computer-aided drafting (see Figure 1 above). Push locations will be documented on Well
Information Reports/Field Activity Reports. In addition to the coordinate position of the probe
location, the push depth, geophysical log data and other pertinent information derived during the
activity (e.g., depth of contamination as identified from geophysical log interpretation, degree of
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contamination observed on push rods during extraction) are included in the Field Activity
Reports and Ecology-required documentation.

3.2 PUSH LOCATION TABLES AND NUMBERING

All exploratory and sampling push location activities will be tracked and documented on Field
Activity Reports by referencing the Well identification (Well ID) number provided in Table 1. If
the collection of a sample is attempted, a unique Well ID number will be used to track the push
location on the Field Activity Report, and the sample will be identified with that Well ID number
on the sample label and the shipping documentation. Each sample depth/location is identified as
an offset from the exploratory push that identified the depth of interest (e.g., target sampling
depth). That is, if, during the exploratory push, a zone of interest is identified at a listed
coordinate position, the sampling push unique number is determined by combining the original
identification number plus one (e.g., if a zone of interest is identified during pushing at location 1
[in Table 1, Well ID C7153] the Well ID of the subsequent sampling push is C 7154). The
unique Well ID numbers for all of the exploratory push locations are listed, and unique sample
push Well ID numbers have been assigned and reserved for use during the 241-S/SX
investigations by the Hanford Site Well Coordinator. All sampling and exploration push
activities will be documented in the Field Activity Reports and sampling chain of custody forms,
and all exploration push locations will be identified prior to conducting the exploration push by
use of global positioning survey equipment. Sampling location coordinates will be collected by
use of global positioning survey equipment after conclusion of the sampling activity.

Table 1. Coordinates for Up to Five Exploration Direct Pushes.

No. Well ID Northing Easting
1 C-7737 134319.21 566829.28
2 C-7739 134319.08 566857.61
3 C-7741 134338.36 566872.33
4 C-7743 134374.07 566869.53
5 C-7745 134374.07 566830.57

4.0 WORK TASKS

4.1 SITE SETUP

The push equipment will be mobilized and a controlled work area set up surrounding the
preselected and marked locations (See Table 1 and Figure 1 above). A pre-survey of the tractor
and equipment will be conducted (per tank farm procedure) prior to moving the equipment into
the work zone. As noted above, ground-penetrating radar scans and as-built drawing reviews
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and comparisons have been completed to properly select the push points. The equipment
consists of a tractor-mounted mobile unit with a hydraulically powered hammer and mast
system. Support equipment to be used during field activities will be mobilized into the work
area as needed. A forklift will transport needed support equipment to and from the push
locations. Tank farm personnel will provide support, as necessary, for guiding the equipment
onto location and for subsequent movement of the unit to the listed push locations.

Tank farms radiological control technicians and nuclear chemical operators will be onsite to
support work during activities that create potential personnel exposure. Contamination control
measures will consist of laying spill protection material beneath the equipment (when required).
Spill protection can consist of placement of rubber matting, felt and/or plastic sheeting on and
around the direct push unit when necessary and prudent. Control of the work area and control of
potential contamination are aided by restricting site entries by unnecessary personnel. Tank
farms health physics personnel will provide direction and support to ensure radiological
protection is maintained for all personnel associated with the work.

4.2 PUSH POINT CONTROL

During advancement of the push hole, casing (push rods) will be driven into the subsurface by
use of the hydraulic hammer impact system. The push locations have been positioned to avoid
impacting known/mapped structures. The mapped points will be investigated with all due
caution and push advance rates and resistance will be carefully observed to preclude damage to
any tank farm infrastructures should the as-built drawings be in error. If rod advance indicates
that obstructions are present, push advance will stop, the direct push equipment and work area
will be placed in safe condition and the Vadose Technical Lead (Harold Sydnor) or his designee
and the tank farm shift supervisor will be notified. If during push operations the push point is
deemed to be “at refusal” as defined by trained operators of the direct push equipment (refusal is
defined as a minimum of one inch of advance per minute of impact operations), the depth will be
noted in the Field Activity Report and the next sequential task as defined in Section 2,
“Methodology,” will be performed.

All activities using the hammer unit will conform to the manufacturer’s operating manual and
applicable procedures that relate to the specific phase of work. As the push rods are extracted
from the exploratory and sampling holes, the onsite health physics technician will monitor for
radiological contamination. WRPS tank-farm-qualified Nuclear Chemical Operators will
perform any decontamination required. The sealing requirements for decommissioning of the
push holes are defined in the appropriate sections of WAC 173-160.

4.3 GEOPHYSICAL LOGGING
At refusal or target total depth of the exploratory investigations, Pacific Northwest Geophysics

will conduct logging operations to gather geophysical information. The following logging suites
will be used.
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1. Bismuth germanium oxide @ 100 seconds/0.5 ft.

2. Additional logging with the “Red” and/or “Green” Geiger/Muller equipment, if necessary,
based on observed bismuth germanium oxide results.

3. Moisture logging.

Logging data will be collected from the total depth to surface. The logging analyst,
EnergySolutions site personnel and the WRPS Vadose Technical Lead will review the field log
data. Based on the log data sets, sampling intervals may be selected. Logging activities will be
conducted in accordance with applicable Pacific Northwest Geophysics and EnergySolutions
procedures and the EnergySolutions Quality Assurance and Data Management Plans.

5.0 SAMPLING

5.1 SAMPLING PROCESS
The sampling process will entail a multiple sampling methodology as described in Section 2.0.

After retrieving the sampler to surface, the sampling system will be disassembled and the
stainless steel liners will be removed for packaging and shipment to the designated laboratory.
If opening of the retriecved sampler would result in more than the allowable dose rates per the
Radiation Work Permit, the samplers will be placed in transportation drums and either opened
under controlled conditions at the designated laboratory or placed in a disposal container.

5.2 CLEANING

Quality control requires that all materials (e.g., sample liners, material retaining baskets [finger
baskets], sample caps) used to perform sampling activities will be cleaned using

U.S. Environmental Protection Agency guidelines/specifications as referenced in the RCRA.
Cleaning and packaging of samplers, liners, etc. is the responsibility of the 222S Laboratory
personnel. WRPS Nuclear Chemical Operators will transport the clean sampling equipment to
the job site. Materials used for push advance purposes (e.g., push rods, tips) will be high-
pressure washed using an approved non-phosphate cleaner. The push materials will be visibly
free of dirt, grease and other possible contamination, which would potentially provide for cross-
contamination of retrieved samples. After being cleaned, the materials will be protected from
unwanted contamination from surface chemicals and push operation-related chemicals. This
protection will be accomplished by covering the materials with plastic or other acceptable
materials, if necessary. The cleaned and protected materials will be tracked by use of cleaning
certification documentation.
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5.3 RINSEATE SAMPLES

Field equipment rinseate blanks may be required for analysis purposes. This determination and
collection of these rinseate samples is the responsibility of WRPS and their designated personnel.

5.4 EXPLORATION AND SAMPLING PUSH HOLE DECOMMISSIONING

Applicable WAC requirements contained in WAC 173-160 will be used to control and guide
actions for decommissioning the sampling and exploratory probeholes. Each probe and
sampling hole will be filled with bentonite, a bentonite slurry and/or grout (neat cement or
cement-bentonite mixture) during the push rod extraction process. At the direction of the WRPS
Vadose Technical Lead resistivity electrodes may be placed in selected exploration push
boreholes. These electrodes will be sealed in place with sand and bentonite decommissioning
materials and will have surface well head protection cemented in place, as per WAC 173-160
requirements.

6.0 ENVIRONMENTAL, SAFETY, AND HEALTH PROGRAM

The primary concern for EnergySolutions and the client (WRPS) is the safety of personnel
assigned to perform activities related to the 241-S/SX Barrier investigation/characterization.
These issues are addressed and all EnergySolutions, WRPS, and applicable Occupational Safety
and Health Act of 1970 safety and health requirements are applied and adhered to during the
field operations. An activity-specific Job Hazard Analysis outlines the specific activity hazards
and the mitigation methodologies. The documentation governing the operation of the direct push
rig, sampling, and decommissioning activities (AHA-09-008, S Barrier Direct Push Deployment
Hydraulic Hammer Unit Operations, Rev. 0, or most current revision) is included as a portion of
the WRPS Tank Farm Work Package.

EnergySolutions Safety or WRPS Tank Farm Industrial Hygiene and Safety personnel, or both,
will survey the job site for safety and health compliance. EnergySolutions personnel and safety
representatives will provide onsite inspections and visits during drilling, sampling and
decommissioning or construction activities to ensure compliance with the guidance outlined in
the Activity Hazard Analysis. Routine inspection reports will be provided to the WRPS Vadose
Technical Lead. Inspection will be conducted routinely, based on activities underway at the job
site.

EnergySolutions subscribes to the Integrated Safety Management System and has implemented
an Integrated Safety Management System approach into all of its work tasks. These
requirements flow down, not only internally to EnergySolutions employees but also to
EnergySolutions subcontractors. All of the following are in effect and will be observed, enforced
and followed.
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Safety rules and procedures for safe job performance.
Radiological Work Permit.

WAC 173-160, as amended.

Occupational Safety and Health Act of 1970.
Client-identified standards.

These requirements are communicated to everyone associated with the project (visitors included)
using the EnergySolutions Activity Hazard Analysis. The Activity Hazard Analysis is part of the
EnergySolutions Environmental, Safety, and Health (ES&H) Program.

This program encompasses environment, safety and health, including pollution prevention and
waste minimization. All work for this project will be analyzed in accordance with the five core
functions of the EnergySolutions Integrated Safety Management System.

Define the scope of work.

Identify the work hazards and ES&H requirements.

Analyze the work hazards and implement controls.

Perform the work activity within the developed controls.

Provide feedback on the adequacy of controls and safety management improvement.

The specific procedures used to accomplish these core functions are found in the
EnergySolutions ES&H Program.

6.1 ENVIRONMENTAL, SAFETY, AND HEALTH PROGRAM KEY ELEMENTS

o Line management is responsible for the protection of employees, the public, and the
environment.

o Clear and unambiguous lines of authority and responsibility for ensuring ES&H are
established and maintained at all organizational levels.

o Personnel have “stop work™ authority.

» Personnel possess the experience, knowledge, skills and abilities that are necessary to
discharge their responsibilities.

e Resources are effectively allocated to address ES&H, programmatic, and operational
considerations. Protecting employees, the public, and the environment is a priority whenever
activities are planned and performed.

o Before work 1s performed, the associated hazards are evaluated and an agreed-upon set of
ES&H standards and requirements is established which, if properly implemented, provides
adequate assurance that employees, the public and the environment are protected from
adverse consequences.

o Administrative and engineering controls to prevent and mitigate hazards are tailored to the
work being performed and associated hazards. Emphasis should be on designing the work
and/or controls to reduce or eliminate the hazards and to prevent accidents, unplanned
releases, and exposures.

10
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6.2 WRPS REQUIRED ENVIRONMENTAL, SAFETY, AND HEALTH ELEMENTS

WRPS has provided a Field Work Supervisor who is trained to the comprehensive list of WRPS,
DOE and Hanford Site-specific procedures and requirements applicable to conducting work
within the confines of the S/SX Tank Farm. While executing the work scope detailed in this
DOW, EnergySolutions will comply with all applicable directives and orders resulting from
WRPS requirements. The application of these requirements will be directed by the WRPS Field
Work Supervisor.

7.0 QUALITY ASSURANCE

All work on the Hanford Site is subject to the requirements of DOE Order 5700.6C, Quality
Assurance. A Quality Assurance program has been described in applicable sections of FS-WO-
QAPP-001, Federal Services Hanford Quality Assurance Program Plan, and FSWO-QAP-001,
Quality Assurance Procedures.

All work will be performed in accordance with approved procedures and this work plan.

8.0 REFERENCES

AHA-09-008, 2009, S Barrier Direct Push Deployment Hydraulic Hammer Unit Operations,
Rev. 0, EnergySolutions Technical Services, Richland, Washington.

DOE Order 5700.6C, 1991, Quality Assurance, U.S. Department of Energy, Washington, D.C.
Ecology, EPA, and DOE, Hanford Federal Facility Agreement and Consent Order, 6 vols.,
Washington State Department of Ecology, U.S. Environmental Protection Agency, and

U.S. Department of Energy, Olympia, Washington, as amended.

FS-WO-QAPP-001, Federal Services Hanford Quality Assurance Program Plan,
EnergySolutions Federal Services, Western Operations, Richland, Washington.

FSWO-QAP-001, Quality Assurance Procedures, EnergySolutions Federal Services, Western
Operations, Richland, Washington.

Occupational Safety and Health Act of 1970, 29 USC 651 et seq.
Resource Conservation and Recovery Act of 1976, 42 USC 6901 et seq.

WAC 173-160, “Minimum Standards for Construction and Maintenance of Wells,” Washington
Administrative Code, as amended.
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Name
GABLEMT
C7738
C7740A
C7742
C7744
C7746
C7741A
C7740
C7745
C7743
C7739
C7737
C7741

141087.6

134320
134320.4
134339.4
134373.9
134374.2
134339.1
134319.7

134374

134374
134319.2
134319.3
134338.3

Northing  Easting

579577.8
566829.3
566857.4
566871.5
566870.1
566829.9
566872.3
566857.3
566830.7
566869.6
566857.6
566829.3
566872.4

328.796
203.015
203.101
203.078
202.889
203.448
203.183
203.086
203.469
202.974
203.151
203.073
203.103
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B-2

Elevation Feature Cc Descriptior Layer

Default
Default
Default
Default
Default
Default
Default
Default
Default
Default
Default
Default
Default

Point Style Horizontal Quality

<By Layer> Survey quality
<By Layer> Survey quality
<By Layer> Survey quality
<By Layer> Survey quality
<By Layer> Survey quality
<By Layer> Survey quality
<By Layer> Survey quality
<By Layer> Survey quality
<By Layer> Survey quality
<By Layer> Survey quality
<By Layer> Survey quality
<By Layer> Survey quality
<By Layer> Survey quality
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DRILLING AND SAMPLING DAILY WORK RECORDS
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DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Move HHUXL #3 and support equipment to probe boring #C7741 and set-up.

DATE: 02-04-10

LOCATION: “S” Tank Farm, 200 West Area, Hanford

=G
EXCAVATION: DA];\I- & (%-DIG # 1000ILT0

REPORT #: 02

START CARD NO. SE06208 DECOMMISSION NO. AE08107 RWP: CO-541, Rev. 4 AHA-
SAMPLING SUMMARY SITE/EQUIPMENT ]NSPECTION:NO HHU CASE#1 HHU CAT#2 HUXL#3
Smsherkn  dnewah % BOREHOLE SUMMARY GEOPHYSICAL LOGGING
I \ ,
2 f\) A Borehole ¢ Z&! Tubing ( 7_2& l) @ N o N fi bgs; SUN " Boring # fnterval Bpe
3. Borehole # ™\ Tubing (N )@ ~\ to N ft bgs; SU.N . N A
4 Borehole # N Tubing (W }J@ ™ fo N\ ft bgs; SU N 3
TIME WORK SUMMARY
200 m A o 2ECce Svhaz * Covmpnyanfio P P
L0 Trave o "8 Faem
o L on 8‘1'\.“~ ak \S‘ 'P"N“V"\ Pl‘é- - \Oin et g
0230 c"éu'\"l\eq < et fo__cntec  Lorm and  ge’ UP, mspeerl iy .
ano E w “e L rl M "QQJ‘M ny nué;K R t& C\v\.:x 674:‘ v;.ﬂ_me ot " ""\Q <7 ‘74 (
AN set g 25w es‘{’ o€ 'hf;uxi.\ t st Nlern pes 3285 uglevetion i
~ movel {a:ve_ Ao locadioy Set ve  combrel mene eacauacd @i:’ ,
e meved o Secenfocs  F aie  gewmpled Moul&.nu( " JVTUEF ovt
latco Sta 9\(1 o, \Qv.m Agg slt\.w?\cu‘s + ¢ hiw g ‘t“a Rwf s
™~ r-‘\gl\r\r\ Suscpey  fecuivewments Cleen ~ve t put cumey metegals
~ e‘P I0¥h S i (e ff&ml;ws hl{l
J200 Lvine W
123 Contincve e O 9 Y e g e plegs T YY) clecw ~op
™~ travel +to aflic e Pogacu c&K/ time  cacds .
20 Ead  of <l Bt
BA_
OPERATOR/LICENSE: Amos/1224 WEATHER: 48F, partly cloudy. DISCARDED ITEMS:
ES SUPPORT: Weakley, Olson [J A
NCO: siedetl, Walang DOWNTI
HPT: Yovny, wiffvs £ he o oty Sar plees.
FWS: Clevik
| REFERENCE/CONTRACT INFORMATION: FSWO-DOW-031; RPP-ENV-35658
REPORT BY: _ Keile  Olson REVIEWED BY: 0. €. SKD g bie
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ENERGY SOLUTIONS, WESTERN OPERATIONS  Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Begin 2.5” exploratory boring at #C7741 DATE: 02-08-10

390
LOCATION: “S” Tank Farm, 200 West Arca, Hanford EXCAVATION: DAN- %-DIG #: 10001270 REPORT #: 03

START CARD NO. SE06208 DECOMMISSION NO. AE08107 RWP: CO-541, Rev. 5 AHA-09-008, Rev. 0

AMPLING SUMMARY SITE/EQUIPMENT INSPECTION: (Ye\No | HHU CASE#I HHU caT#2 (HHUXLH3)
Sample #'s Interval %

BOREHOLE SUMMARY PHYSICAL LOGGING

W\R ] v ) . Borin Interval  Type
Borehole # ta~naw Tubing (%9 )@ &S, 1o\ © ff bgs; SU 8.2
[l SENNTN " = ) - W\
Borehole # ¥ €3 Tubing (>% ) @\ & 106>, bgs; SUw\R
Ce e
J

Borehole # _ &S Tubing 3.5 ) @G 5+ 10D bgs; SU. 4.3

WORK SUMMARY
SRLTAY VETTNEG T 0¥G £C. TDRNG" WA 2w ¢z BooT e o7 ON,
o[ CROVEL X HOUBRE And VOT 3 Pb ™ (el Ch-%HHy, W8N, %
RRB™VEL <o e’ gadu Sa®an,
oW aNT, e TS < amen, STR®Y Yol WR. HRENEID Ak Ras.- Tow
QL S o By R, LR VORR S [, HRMRVLLESD VSpn o) GivE

o H% [/ GAKEe B Lem SN\ HR Dol LORRLEN. VRN E . o REO®BLEAN P
meavg BE ARG WNTA UKo~ OBl X\ Ceam (S No \b.o RGS |, OET RETeSB
R LS WO AT v s WK L RO NN, SyONOR \b-u' RUBSYN \B o [ VELuWMBeDT O

AT DEHAGRART O CMRRGED Re M GATTHA S WAL A o % MNevEd ot OEXHR

<o R ESIT AW s AR TE BB, QulGN DRANGRRTIoE Lowbl BE W G T,

PERES Qo Ea SR LW, DROA-cpLLYE%T CROHWGE weoN \Lb.o @ty e Gie. Qwd

¢ commnGato e CAMYMAR .

oNT S Wit Qulp ST RN THLAROEWT ™ Lo SRIER, pORER Ad SEX-uR e W o

) .
SN e DB CADnlls W ATR WO~ e R Ve G © e DM.O RGt . CAN TS T LS,
N L C NN

n 1
OREHE BB SR KOS, DReVE, DD GRS\ G GOV WMo G R\WR TR SN0 DEY

<o ON.& 2B, Gecundl SWRE, San SNAKS L GRAS

ARONCAED Ko OARVWS . ConRiese® RACLJU Lo, Bnd TWIEGE RN .
L™ % SanteX .

OPERATOR/LICENSE: [wo%\ DY, WEATHER: 49 F, partly cloudy. ta¥is DISCARDED ITEMS:
ES SUPPORT- LI NeBR | R NN O Sowdk ket v G, DENTaAaNNTT S .
NCO: WSS DOWNTIME: V- vemoveible dviee oty

FIPT- 4 2os& , SWRey Ol e, - AR SRR e e &G

FWS: coamana
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DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue pushing 2.5” casing at exploratory boring #C7741

DATE: 02-09-10

LOCATION: “S” Tank Farm, 200 West Area, Hanford

B ‘70%
EXCAVATION: DAN- -DIG #: 10001270

REPORT #: 04

START CARD NO. SE06208

DECOMMISSION NO. AE08107

RWP: CO-541,Rev. § AHA-09-008, Rev. 0

SITE/EQUIPMENT INSPECTION: (¥es) No

HHU CASE#1 HHU CAT#2 \ HHUXL#3

Borehole # \\& Tubing ( )
Borehole # _\& Tubing (

BOREHOLE SUMMARY

- 4
Borehole # sy Tubing (1.5 ) @ ,b' 10\DL-Off bgs; S.U. DD N\

)@ fo

PHYSICAL LOGGING

Boring Interval Type

@ fo S bgs; S.U

St bgs; S.U.

WORK SUMMARY
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OPERATOR/LICENSE: 825\ vo.5.4

ES SUPPORT- LSRR | RERW0 morning fog

WEATHER: 47T, partly cloudy, early

DISCARDED ITEMS:
NRBm A O R WS
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HPT: whaav?. Jeuv-we DOWNTIME:
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C AR~
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DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Begin driving 2.5” casing at exploratory boring #C7739

DATE: 02-10-10

LOCATION: “S” Tank Farm, 200 West Area, Hanford EXCAVATION: DAN-3906  U-DIG #: 10001270 REPORT #: 05

START CARD NO. SE06208 DECOMMISSION NO. AE08107 RWP: CO-541, Rev. 5 AHA-09-008, Rev. 0

AMPLING SUMMARY SITE/EQUIPMENT INSPECTION: No HHU CASE#] HHU CAT#2 (QHUXL#3

s BOREHOLE SUMMARY GEOPHYSICAL LOGGING
N Borehole # Ganna_ Tubing (%5 )@ t. 5. 10058 fi bgs; SU. = 2 i c’i‘f\rf\’\g #‘% J’?ﬁ“&.\' Jyp ¢
(=N N
Borehole # §\s\ Tubing{ )@ fo gt bgs; SU. PR
Borehole # _g\a,_ Tubing( )@ to St bgs: SU P
WORK SUMMARY
Su&es WTEN \WE B OwR\Cclk, RaRI\G 1 vk o Qo ReaSy,
ARDNEYL A SR Sy VWoew S, mf_—,&w\\&.;: 5
eRvEL <o Ve Seemm
OHBN G &y T @ vane. GRUSRBY Tol. VNG Nod
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G T M Esk v DT SURRORK THUARREWNT X o ¥ O g HER -8 We

73 1Y
LeRMIATY AuBLLRASIE (D Weut 0% RARE, Dwnt MevE By Weas
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S OTNNL D < BRW
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FonTh erd NN
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OPERATOR/LICENSE: Amos/1224 WEATHER: 49F, partly cloudy, winds DISCARDED ITEMS:
ES SUPPORT: Walkup, Weakley 5-10 mph M= WNNON RIS
NCO: 6331, GRS
HPT: o=@, W= DOWNTIME: 0 swes.: R~ Sa
FWS: Clark QLINGEN\R W& SRR L WO REAAN G Meh
REFERENCE/CONTRACT INFORMATION: FSWO-DOW-031; RPP-ENV-39658
REPORT BY: . &, ~ioeusenR REVIEWED BY: _<Dgvid . S¥oalie

TITLE : ES TECHNIW TITLE: ES TECHNICAL REVIEWER <
SIGNATURE: _~%) 2 S ~ SIGNATURE:. [ Naceof & DATE: ¢2/1/( 0
10/06/09 Rev 1

43 of 255



RPP-47274 Rev.00

/,.#“""‘“

ENERGYSOLUTIONS

4/21/2020 - 7:01 AM

RPP-47274, Rev. 0

44 of 255

ENERGY SOLUTIONS, WESTERN OPERATIONS  Page 1 of m

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Standby for entire shift.

No NCO’s or FWS

DATE: 02-11-10

LOCATION: “S” Tank Farm, 200 West Area, Hanford

EXCAVATION: DAN-3906

U-DIG #: 10001270

REPORT #: 06

START CARD NO. SE06208

DECOMMISSION NO. AE08107

RWP: CO-541, Rev. 5 AHA-09-008, Rev. 0

AMPLING SUMMARY

SITE/EQUIPMENT INSPECTION: Yes

HHU CASE#1 HHU cAT#2 (HHUXLY3

Samgle #'s Interval %

DAY

BOREHOLE SUMMARY

" +
Borehole # LAYD Tubing (3% ) @>-¢ o A ft bgs; SUND

Borehole # {\Q Tubing ( to

Borehole # 5€\ Tubing (

)@
)@

to

Jt bgs; SU

Jt bgs; S.U.

GEOPHYSICAL LOGGING

Interval Type
EURNERNAN

CrRaT™WR

Boring #
1 ammy

2.\n

3. 9\a

WORK SUMMARY

Safety meeting at office.

Topic: Teamwork, trust and respect for co-workers.

All hands meeting at Shilo Inn, Richland, WA.

Standby. No NCO’s or FWS, (Training)

Lunch.

Standby. No NCO’s or FWS. (Training) Completed paperwork and timecard at office.

End of shift..

OPERATOR/LICENSE: Amos/1224

ES SUPPORT: Walkup, Wealley
NCO:N/A

HPT: N/A
FWS: N/A

WEATHER: 47F, cloudy with a good
chance of rain. Winds ~15 mph.

DISCARDED ITEMS:

W&

DOWNTIME: |
o WD NGO S (VT WD

REFERENCE/CONTRACT INFORMATION: FSWO-DOW-031; RPP-ENV-39658

REPORT BY:

D L DR LR

REVIEWED BY:

R E Skpalre

TITLE : ES TECHNI PREPARE

SIGNATURE:

TITLE: ES TEC,
SIGNATURE: . _{

{CAL REVIEWER?

s/
ouied fjjwﬁ,& DATE: 62/12 /s

J 10/06/09 Rey 1
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T
ENERGYSOLUTIONS

DRILLING AND SAMPLING (PERCUSSION) PAILY WORK RECORD

PURPOSE: Continue pushing 2.5” casing at #C7739 DATE: 02-12-10

LOCATION: “S” Tank Farm, 200 West Area, Hanford EXCAVATION: DAN-3906  U-DIG #: 10001270 REPORT #: 07

START CARD NO. SE06208 DECOMMISSION NO. AE08107 RWP: CO-541, Rev. 5 AHA-09-008, Rev. 0
SITE/EQUIPMENT INSPECTION: Yes No HHU CASE#1 HHU CAT #2 @HUXL#E)

pie #° ¥ 2
Samgle s Imierval % BOREHOLE SUMMARY GEOPHYSICAL LOGGING

Boring # Interval Type

RUACY 1 .
Ionm sle - (Yo £6

Borehole # wanas_ Tubing (b ) @\o™.S 10 }54.0f bgs; SU. 2.5
Borehole # _$\n Tubing( )@ to St bgs; SU.

Borehole # _a\n Tubing( )@ fo ft bgs; SU.

2

3.

WORK SUMMARY
.54Ké7;/ MeEfl'wj a4t o RR/c e
Head to Roo beesr Eowm pee, eb
on_site (A1 clack wotKiod us 08 trcin R t? HRep lo. Fpo Fa
Hees SFaAeon Fe HFee [
AT & Fag—etry, w_-a:‘;(r‘ﬂ} L m /?£7‘.5l’
Pr‘e_gaé ra e ﬁfﬂg [¢ Al'goﬁu.ffdl Kee P I?esz_é)
Press tn § Facwr (Luel AP %ﬁcne«»&"c-;’)
ges la el "”3‘
Comeo out o0 Ff Caviun to? head ccol donoy
Lume by
GCo bark [ in £ s
Be5n ,,/.v?//:\rtj.
Re bvsal ar [15C" with 2.3 574 wr
Exit  Zowm-e , éleau ta g s Fte , Head Fo oL e o
End b6 £

——
e
o —

—

AP«

" \

OPERATOR/LICENSE: Repko/3005 WEATHER: 49 F, cloudy with a slight DISCARDED ITEMS:
ES SUPPORT: Amos, Weakley , Re o k © chance of rain. 1S lyneh #Zrur s
NCO: STeve willlams, 6reg Siede |
HPT: faui ] Tempoleton, B 11 Bernavd | DOWNTIME: ,§ hes
FWS: ﬂl‘,' C/qu
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DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Begin pushing 2.5” casing at #C7737. Complete spectral gamma logging at #C7741 DATE: 02-16-10

LOCATION: “S” Tank Farm, 200 West Area, Hanford EXCAVATION: DAN-3906  U-DIG #: 10001270 REPORT #: 08

START CARD NO. SE06208 DECOMMISSION NO. AE08107 RWP: CO-541, Rev. 6 AHA-09-008, Rev. 0

SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: No HHU CASE#1  HHU cAT#2 (HHUIXL#D

Sample #’s Interval %

AW~

BOREHOLE SUMMARY GEOPHYSICAL LOGGING

Boring # Interval Type
1.C7741 140 G5, GASP™

R Borehole # cAn @y Tubing (54oe) @ % 10%M.S fi bgs; SU. .Y

Borehole # _Q\x Tubing ( )@ to St bgs: S.U.

Borehole # __a\Q Tubing ( )@ fo St bgs; S.U

2D Vab -°) - 9.8
G

3.\

TIME

WORK SUMMARY
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DO WK R OGENGG Al WO N, RRASTED TR AIA N VEY cfeSHeN®e, Sud, hes

RN RS Gt -,
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RN R CITE,® . DREVE b RESANC BITEWR WMot~ DR XWR ™o
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OPERATOR/LICENSE: 2600\~ 50\ WEATHER: 52F, cloudy with a lot of DISCARDED ITEMS:
ESSUPPORT: WO | W ety rain! N WYMo DRGWE MRAn
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N SOLTTIONS ENERGY SOLUTIONS, WESTERN OPERATIONS  Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue pushing 2.5” casing at #C7737. Continue spectral gamma logging at #C7739 DATE: 02-17-10

LOCATION: “S” Tank Farm, 200 West Area, Hanford EXCAVATION: DAN-3906  U-DIG #: 10001270 REPORT #: 09

| START

CARD NO. SE06208 DECOMMISSION NO. AE08107 RWP: CO-541,Rev. 6 AHA-(09-008, Rev. 0

AMPLING SUMMARY SITE/EQUIPMENT INSPECTION: @ No HHU CASE#1 HHU CAT#2 ( HHUXIL#3 )

Sai

e #'s Interval %

BOREHOLE SUMMARY GEOPHYSICAL LOGGING

W\ Boring#  Interval Type
1.C7739 95.0-- 55

Borchole # W\ Tubing({ )@ 0 S bgs; S.U 28\

Borehole # _\W  Tubing( )@ to /i bgs; S.U

Borehole # ¢~ Tubing ( ‘\“lm) @M. o N Sft bgs; S.U. 2l

3a\B

WORK SUMMARY
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DEESHS feb TUTTE COAN. DROUE. DD CRDING 1D MuCOR- DU TR SRERn \O% .6 DES <o

0.0 RLE, . CROLAOILA, 2. QD TR AEAD PRR WML Tk AR X ~ SOV
AT SRAWE. WA CePok, RAG DU ol BWE SR NIOM Wes.

v ¢
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OPERATOR/LICENSE: Amos/1224 WEATHER: 56F, cloudy inthe a.m., DISCARDED ITEMS:
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TIME: 8 : T B ; ' WORKISUMMARY - i o ) 5 Gl
N/A NOTE: PNG went offsite at 0910 Hrs. to obtain additional equipment that was forgotten and was needed to run both the gamma

logging equipment and the moisture logging equipment at the same time. While they were gone their gamma logging equipment was

left running. Upon returning to the site at 1204 Hrs. PNG made an entry into the farm to check their equipment. It was discovered

that their equipment had failed after only logging one foot of hole. The equipment was restarted and logging activities resumed.
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ENERGY SOLUTIONS, WESTERN OPERATIONS  page1of| /|

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue spectral gamma logging at #C7739, begin moisture logging at #7741 DATE: 02-18-10

LOCATION: “S” Tank Farm, 200 West Area, Hanford EXCAVATION: DAN-3906  U-DIG #: 10001270 REPORT #: 10

START CARD NO. SE06208 DECOMMISSION NO. AE08107 RWP: CO-541, Rev. 6__AHA-09-008, Rev. 0
SITE/EQUIPMENT INSPECTION: (¥&9 No HHU CASE#l  HHU CAT #2 CHHUXL#3 )

BOREHOLE SUMMARY GEOPHYSICAL LOGGING
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OPERATOR/LICENSE: Amos/1224 WEATHER: 51F, mostly sunny with DISCARDED ITEMS:
ES SUPPORT: Ehrgoti, Weakley winds moderate at 5-10 mph P r7g
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DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue spectral gamma logging at #C7737, continue moisture logging at #C7739 DATE: 02-22-10
LOCATION: “S” Tank Farm, 200 West Area, Hanford EXCAVATION: DAN-3906 U-DIG #: 10001276 REPORT #: 11
START CARD NO. SE06208 DECOMMISSION NO. AE08107 RWP: CO-541, Rev. 6 AHA-09-008, Rev, 0
AMPLING SUMMARY SITE/EQUIPMENT INSPECTION: No HHU CASE#] HHU CAT #2
S #'s Interval %
RQET R = BOREHOLE SUMMARY GEOPHYSICAL LOGGING

1.

N\ i £ @ ¢ Boring # Interval Type

2 Borehole # ¢, Y\ Tubing (25 ) @\22® (o\F-2f pey SU 3 e Wl - BE dee

3 5 i - SU: < ! NS
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4. F
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| Borehole W\ Tubing ( )@ to Ji bgs, 3 W\&

TIME WORK SUMMARY
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ENERGY SOLUTIONS, WESTERN OPERATIONS  Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue spectral gamma logging at #C7737, continue moisture logging at #C7739, begin
decommissioning and probe installation at #C7741

DATE: 02-23-10

LOCATION: “S” Tank Farm, 200 West Area, Hanford EXCAVATION: DAN-3906  U-DIG #: 10001270 REPORT #: 12
START CARD NO. SE06208 DECOMMISSION NO. AE08107 RWP: CO-541, Rev. 6 AHA-09-008, Rev. 0
AMPLING SUMMARY SITE/EQUIPMENT INSPECTION: (¥ed) No HHU CASE#] HHU CAT #2

) S ool BOREHOLE SUMMARY GEOPHYSICAL LOGGING

2 ‘N\§ Borehole # ¢, . Tubing ( '::.)::. ) @\65.&'(0 &S5 ft bgs; S.U. AAQ_\‘ 1 Cli;;;f;g #58,0'.1,1(;2_’11:]; ?gg

3. Borehole # < Tubing (° ':—) @GS 10\N92°% bgs; SU MWD A S N —

4. Borehole # _Q\R Tubing ( )@ to Jt bgs; SU. 3 W\&

TIME WORK SUMMARY
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DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Probe installation and decommissioning at #C7741 and moisture logging at #C7737 DATE: 02-24-10

LOCATION: “S” Tank Farm, 200 West Area, Hanford EXCAVATION: DAN-3906  U-DIG #: 10001270 REPORT #: 13

START CARD NO. SE06208 DECOMMISSION NO. AE(8107 RWP: CO-541, Rev. 6 AHA-09-008, Rev. 0
AMPLING SUMMARY SITE/EQUIPMENT INSPECTION: (¥e) No HHU CASE#]  HHU CAT#2

Sample #:' Interval %
) "i e BOREHOLE SUMMARY GEOPHYSICAL LOGGING
AR 4 b Ay & o ST Boring#  Interval ~ Type
5 Borehole # ¢ ubing (W2 ) @200 Jt bgs; S.U. WN 1. PO S .06 e
Borehole # {\» Tubing { )@ o fi bgs; SU PRGN
Borehole # _yi\& Tubing( )} @ to St bgs; S.U 39\

WORK SUMMARY
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200 1 MULTELEVEL RESISTIVITY PROBE WORK SHLER]

DINMENSIONS

4/21/2020 - 7:01 AM

RPP-47274, Rev. 0

PRELIMINARY
AS-BUILT

BOREHOLE N C- 724

CONSTRUCTION
MATERIAL/TAG

PLANNED ACTUAL MATERIAL
0 f
SURFACE PROTECTION « 1 T BGS
Bentonite from o I:‘
i -20 ft- = fi- L /i Sand from 1w l:]
Bentonie from _ o D
.
-40 fi - - il - N o Sand from w___ l_l
: Bentonite from | 10 2_?5
4-0
! - 60 ft - 33 ft - /'l 2, Sand (rom 2;5’10 35
|
i
Bentonite from 35w jflj
¢
- 80 ft - 5-3 ft - . ," ‘“‘? Sand [rom 47 S 55
Bentonite from S 10 £4.8
. ¥
100 ft - 73 ft - r ‘ 2, Sand from _&;‘1@’ w 78 l v
Bentonite from 28 10 _§9.5
(g
- 120 ft - 4 ft - A2 Sand from _}ﬁ'b o 498
. Bentonite fiom 45 10 199.€ v
i
1
i 7 i
- 140 ft - I3 ft - | S 2 Sand from {995 10 g V4 |
i
E Bentonite from NS o 1495
| 9 |
{ o .
: - 160 fi - 133 ft - | E 2 Sand irom 124-L o 135
' Bentonite from 133 1o f‘fiS m
: 2.5 =
; , ! Sand from 1455 ) _5"{" <
. - 180 fi- Prooe = 18% . (.3

NOTE 1 Resistisity Probe measuraments are 1o the botiom of ihe probe
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ENEE e SORTTIONS ENERGY SOLUTIONS, WESTERN OPERATIONS  page 1 of | |

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Probe installation and decommissioning at #C7739 DATE: 02-25-10

LOCATION: “S” Tank Farm, 200 West Area, Hanford EXCAVATION: DAN-3906  U-DIG #: 10001270 REPORT #: 14

START CARD NO. SE06208 DECOMMISSION NO. AE08107 RWP: CO-541, Rev. 6 AHA-09-008, Rev. 0
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: @29 No HHU CASE#1 HHU cAT #2 (HHUXL#3)

; %
Sample #'s Interval % BOREHOLE SUMMARY PHYSICAL LOGGING

Borin; Interval Type
W\&

W Borehole # g% Tubing (342 ) @ \he.S 0GS i bgs; SU S\
Borehole # A\& Tubing ( )@ to St bgs; S.U.

Borehole # A\ ____ Tubing ( )@ to St bgs: SU

WORK SUMMARY
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3 4 3
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OPERATOR/LICENSE: Amos/1224 WEATHER: 57 F, partly cloudy and DISCARDED ITEMS:
ES SUPPORT: Weakley, Walkup winds variable at 5-15 mph. A\ W eces ot SNR
NCO: Genote; LIV AVREG “‘!:‘, GG, DT ABY WE
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200 FT MULTI LEVEL RESISTIVITY PROBE WORK SHEET

4/21/2020 - 7:01 AM

RPP-47274, Rev. 0

*1 Clge!

BOREHOLE NO: ¢

[4

DIMENSIONS PRELIMINARY CAY CONSTRUC
AS-BUILT MATERIA!
PLANNED ACTUAL MATERIA )
0ft
SURFACE ?'ROTECTION @ | FT Bu..
"Bentonite from to
-20 ft- ft- /’ ;0 A Sand from to
Bentonite from o
-40 ft - ft- Sand from to
Beatonite from ey 10‘2.3\’ 2
{
60 ft- -y fi- Sand from 3 /y 10 %
Bentonite from 2% 108 Y
- 80 ft - ' -uy fi- L A Sand from "\":)-Ltoi"g_
i g Bentonite mem % oL s
- 100 ft - -y - J/i 2 ' Sand frdm 3 aato 1Y
’% Bentonite flom 1% to ‘6\\}, P
- 120 ft - - ft- 2 Sand from @by to 8™ 7
y Bentonite from &% to'\bﬁ\"x
- 140 tt - SN - Al o ’2__> Sand from\o™/alo \nS.
; 2 Bentonite from sty towvaa'/s,
- 160 ft - -\ ft - - J 2-0 Sand from \aaZ,to \&%
22 Bentonite [rom \ds%y 10 \AR o
i i ) ] (< Sand frt)m\“sa\nl.n N, I
180 t- B qrene NBa - e,
Total lequib = j 1.2 !
Bemonite from . w )
©ONOTE 1 Resislivity Probe measurements are to the bottum af the probe. '
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: [ERY 71/]!}’
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ENERGY SOLUTIONS, WESTERN OPERATIONS  Page 1 of l_T_I

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Probe installation and decommissioning at #C7737

DATE: 02-26-10

LOCATION: “S” Tank Farm, 200 West Area, Hanford

EXCAVATION: DAN-3906

U-DIG #: 10001270 REPORT #: 15

START CARD NO. SE06208

DECOMMISSION NO. AE08107

RWP: CO-541, Rev. 6 AHA-09-008, Rev. 0

AMPLING SUMMARY

Sample #'s Interval %

LY

SITE/EQUIPMENT INSPECTION: Yes

HHU CASE#1 HHU CAT#2 (HHUXL#3)

BOREHOLE SUMMARY

PHYSICAL LOGGING

Borin; Interval Type

Borehole # ¢ 1%y Tubing (o) @ (6% 10 @ fr bgs; 50 23
Borehole # _a\= Tubing( )@ to St bgs; S.U.
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OPERATOR/LICENSE: Amos/1224
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FWS: Clarmk

WEATHER: 53 F, and nasty rain
possible for most of the day.
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DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Probe installation and decommissioning at #C7737

DATE: 03-01-10

LOCATION: “S” Tank Farm, 200 West Area, Hanford

EXCAVATION: DAN-3906
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