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COMPLETION REPORT FOR LEAK DETECTION CHARACTERIZATION
NEAR SINGLE-SHELL TANK 241-C-105

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 inside C Tank Farm near tank 241-C-105 located in the 200 East Area of
the Hanford Site. WRPS contracted EnergySolutions Federal Services, Inc.
(EnergySolutions) to perform the field activities required to gather this data. This data is
intended to provide information about the leak site (source) for contamination observed
in drywells adjacent to 241-C-105.

FSWO-DOW-029, Description of Work: Phase 2 Soil Characterization Near Single-
Shell Tank 241-C-105, 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 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-029, Description of Work: Phase 2 Soil Characterization
Near Single-Shell Tank 241-C-105, 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 C Tank Farm Leak Assessment of
Tank 241-C-105

Appendix E, Washington State Department of Ecology Documents
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2.0 SUMMARY OF ACTIVITIES

FSWO-DOW-029, Rev. 0 was prepared and submitted prior to deployment. The
description of work provides detailed work instructions and information for conducting
characterization efforts inside C Tank Farm. A hydraulic hammer unit was used for
pushing up to two exploration boreholes to a projected depth of 15.24 meters (50 feet)
below ground surface (bgs), or refusal, for geophysical logging. The exploratory
locations were selected based on ground-penetrating radar data and as-built infrastructure
drawings. Each investigative site is approximately 1.22 to 1.52 meters (4 to 5 feet) from
the 241-C-105 tank wall, near the tanks cascade overflow pipe line. On September 23,
2009, drilling equipment and support items were staged inside C Tank Farm at

borehole C7469. The hydraulic hammer unit crew commenced pushing the first borehole
for this task that same day. The work scope was completed October 9, 2009. Including
mobilization and demobilization, there were 12 field days that the hydraulic hammer unit
and crew were dedicated to the C Tank Farm activities. Because of the contamination
encountered and as low as reasonably achievable (ALARA) concerns, there were

69.75 hours of downtime associated with this task. For exact dates and explanations of
down time, refer to the Drilling and Sampling (Percussion) Daily Work Records located
in Appendix C.

Borehole C7469 met unexpected refusal at 11.0 meters (36.1 feet). Verification of the
borehole’s depth resulted in an unexpected outcome. The end of the tag tape was
contaminated with 750,000 disintegrations per minute beta/gamma radiation, which
exceeded the Radiological Work Permit. New Radiological Work Permits had to be
prepared for both pushing and logging of the borehole. The Vadose Project Technical
Point of Contact chose to log the borehole at this depth.

Geophysical logging was performed October 6 from surface to total depth, using a
sodium-iodide (Nal) scintillation gross gamma detector and a moderate sensitivity
Geiger-Mueller (GM) gross gamma detector. The borehole was surveyed twice to ensure
accurate measurements at the bottom of the borehole. Radiation levels at 7.16 meters
(23.5 feet) bgs exceeded the Nal detection range of 68,000 pCi/g eCs-137. Radiation
levels continued to increase near the bottom of the borehole. Activity exceeded the
detector’s detection range of 43,000,000 pCi/g of eCs-137 at 10.7 meters (35 feet) bgs.
Detailed results from the geophysical logging efforts are provided in Appendix D.

Because of radiological concerns, the Vadose Project Technical Point of Contact chose
not to push the second exploration borehole. With logging completed, borehole C7469
was then decommissioned. The Vadose Project Technical Point of Contact chose to
decommission the borehole leaving the contaminated rod in the ground. Ensuring the
tubing was below the surface, the borehole was filled with bentonite to the ground
surface.
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3.0 LOGGING AND DIRECT PUSHING DETAILS

3.1 GLOBAL POSITIONING SATELLITE SURVEYING

With the use of a Trimble' 5800 Global Positioning Satellite Survey system and per
FSWO-DOW-029, Rev. 0, the original locations of the exploratory boreholes were
identified using paint and stakes. Once the task was completed and the borehole
decommissioned, the exploratory borehole was recorded for accuracy. The 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 location/borehole are provided in Appendix B.

3.2 DIRECT PUSHING

Per FSWO-DOW-029, Rev. 0, the exploration borehole was pushed using a hydraulic
hammer system mounted on a tractor-type carrier. A 6.35 centimeter (2.5-inch) outside
diameter x 4.45 centimeter (1.75-inch) inside diameter casing was driven at the
predetermined location to the specified depth, or refusal. Once the exploration borehole
was geophysically logged, the data was reviewed by WRPS personnel to determine a path
forward.

3.3 GEOPHYSICAL LOGGING

Pacific Northwest Geophysics and Three Rivers Scientific conducted the geophysical
logging data collection and analysis services on the exploration borehole. For the
geophysical logging, a portable small diameter logging system was used to collect
geophysical data with a Nal detector and a “Green GM” (a Geiger-Muller scintillation
type detector) from the surface to the bottom of the borehole. Calibration details, survey
results and data interpretation, as well as copies of the collected and processed log data,
are provided in Appendix D.

'"Trimble is a registered trademark of Trimble Navigation Ltd., Sunnyvale, California.
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4.0 BOREHOLE DECOMMISSIONING

Decommissioning of boreholes is conducted in accordance with the Washington
Administrative Code (WAC) 173-160 requirements. While decommissioning boreholes,
the tubing is back pulled while granular bentonite is simultaneously added to the borehole
until bentonite reaches the surface. As mentioned above, contaminated tubing (the
bottom assembly and twelve 6.35 cm x 1.22 m [2.5 in. x 4.0 ft] rods) was left in the
subsurface of borehole C7469 while filling it with bentonite to surface. Washington State
Department of Ecology documentation for borehole installation and decommissioning is
located in Appendix E.

5.0 REFERENCES

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

FSWO-DOW-029 DESCRIPTION OF WORK: PHASE 2 SOIL
CHARACTERIZATION NEAR SINGLE-SHELL
TANK 241-C-105, REV. 0
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September 2009

Prepared for
Washington River Protection Solutions, LL.C

by
Remediation and Well Services
EnergySolutions Federal Services, Inc., Northwest Operations



RPP-RPT-43823, Rev. 0

FSWO-DOW-029, Rev. 0

CONTENTS
1.0 INTRODUCTION AND BACKGROUND ... 1
LT INTRODUGTION s e s s 1
e ] ) O 1
1.3 TANK FARM BACKGROUND ... 2
1.4 PHYSICAL SETTING ...oooiioi oot 4
2.0 METHODOTOEEY (aumimsnssssssss s i o w5 s s S s sy 4
3.0 PUSH DDCATION s s s o s s s s v 6
3.1 PUSH LOCATION DOCUMENTATION......cceiiitiiirinini e ie e eeee e ee s e eeesie e e e e e 6
3.2 PUSH LOCATION TABLES AND NUMBERING......cccccetiiiie et et 6
OIS S 1 ] S O 7
T 7
4.2, PUISH POTNT CION TRIO L ccmovvnecsssssvmmsvansss s s s s s s s 7
4.3 GEOPHY SICAL LOGGING ...t ettt et sesse e s e en s sne e eeee e 8
4.4 EXPLORATION PUSH HOLE DECOMMISSIONING..........oootnimaeennieieneeineeseeseeneeee e 8
5.0 ENVIRONMENTAL, SAFETY, AND HEALTH PROGRAM ... 8
5.1 ENVIRONMENTAL, SAFETY, AND HEALTH PROGRAM KEY ELEMENTS ............ 9
5.2 WRPS-REQUIRED ENVIRONMENTAL, SAFETY, AND HEALTH ELEMENTS....... 10
6.0 QUALITY ASSURANCE ..ot 10
7.0 REFERENCES .. o oo et 10
FIGURES
Figure 1. 241-C Tank Farm Aerial PRoto. ....ueicoieeiiiiiesse e et et se e 3
Figure 2. 241-C-103 Push LoCalion, sy s 5
ii



DOE
DOW
EnergvSolutions
ES&H
RCRA
RPP
SST
WAC
Well ID
WMA
WRPS

RPP-RPT-43823, Rev. 0

FSWO-DOW-029, Rev. 0

TERMS

U.S. Department of Energy

description of work

EnergySolutions Federal Services, Inc., Northwest Operations
Environmental, Safety, and Health

Resource Conservation and Recovery Act of 1976
River Protection Project

single-shell tank

Washington Administrative Code

Well identification

Waste Management Area

Washington River Protection Solutions, LLC

v



RPP-RPT-43823, Rev. 0

FSWO-DOW-029, Rev. 0

DESCRIPTION OF WORK: PHASE 2 SOIL CHARACTERIZATION
NEAR SINGLE-SHELL TANK 241-C-105

1.0 INTRODUCTION AND BACKGROUND

1.1 INTRODUCTION

The U.S. Department of Energy (DOE) Office of River Protection and the Washington State
Department of Ecology (the regulator for Resource Conservation and Recovery Act of 1976
[RCRA] treatment, storage, and disposal facilities) have agreed to create a RCRA Corrective
Action Project with explicit milestones. These milestones are part of the Hanford Federal
Facility Agreement and Consent Order (part of the M45 milestone series). 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 (RPP) Single-Shell Tank Program the tasks of
transferring waste from the single-shell tanks (SST) 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 Waste Management Area’s (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.

This description of work (DOW) describes the field work necessary to collect the data
supplementing RPP-ASTM-39801, 241-C-105 Leak Assessment Report.

1.2 SCOPE

This work is being conducted at the direction of Washington River Protection Solutions, LL.C
(WRPS) Vadose Zone Characterization Group. This DOW provides the work instructions for
conducting direct push and geophysical logging efforts inside the 241-C Tank Farm near tank
241-C-105. The intent is to provide geophysical verification of the leak level (depth) of the
assumed leak from 241-C-105. Adjacent dry well data indicates that it is unclear if the leak
occurred at or near the cascade line and tank wall or, at or near the base of the tank. Up to two
direct push attempts will be made near the tank wall (south by southwest quadrant, see Figure 2).
The push location will be approximately 1.22 m to 1.52 m (4 ft to 5 ft) from the tank wall and is
intended to pass near the concrete pad tank base to a projected total depth of 15.24 m (50 ft)
below ground surface. The scope of work includes: provide equipment and personnel to
conduct direct push activities; provide safety oversight, provide geophysical logging services;,
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attend meeting and planning sessions; and provide a written report documenting field activities
and geophysical data collection at the conclusion of activities.

1.3 TANK FARM BACKGROUND

The Hanford Site has 149 underground SSTs that store hazardous radioactive waste. These tanks
are grouped into 12 tank farms that are further grouped into eight WMAs and are regulated under
RCRA. Many of these tanks have leaked, and there have been leaks in the associated
infrastructure (e.g., pipelines, diversion boxes). Some of the leaked waste has entered
groundwater. This DOW provides direction for field operations relative to characterization
activities near SST 241-C-105 in C Tank Farm.

Since the Hanford Site started operating in the early 1940s, a large volume of information related
to WMA C operations has been collected and evaluated. WMA C encompasses the C Farm
located in the east central portion of the 200 East Area (Figure 1 and Figure 2) including soil and
groundwater contaminated by C Farm operations. C Farm was constructed from 1944 to 1945,
and began operations in the late 1940s. In general, the WMA C boundary is represented by the
fence line surrounding the C Farm.

The C Farm contains twelve 100-series tanks and four 200-series tanks. The 100-series tanks are
23 m (75 ft) in diameter, have a 5 m (15-ft) operating depth, and have an operating capacity of
1,892,700 L (530,000 gal) each. The 200-series tanks are 6 m (20 1) in diameter with a 7.32 m
(24-ft) operating depth and an operating capacity of 208,000 L (55,000 gal) each. The tanks sit
below grade with at least 2 m (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.
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Figure 1. 241-C Tank Farm Aerial Photo.
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1.4 POYSICAL 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.

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

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

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

s 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

The method selected to provide access to the subsurface adjacent to 241-C-105 is a hydraulically
powered rotational hammer. For this application, the location for investigation (exploration) was
selected through an iterative process as outlined in Section 3.0. One direct push is planned and
an additional push may be attempted if required.

The planned push will be initially investigated by use of a single tubing string that is 6.4 cm
(2.5-in.) outside diameter x 4.45 cm (1.75-in.) inside diameter (e.g., the exploratory push). This
tubing is advanced to the target depth of 15.24 m to 18.29 m (50 fi to 60 ft) below ground surface
(as directed by the Vadose technical contact) or refusal and will be geophysically logged with a
Sodium-iodide gamma (Nal) and neutron-“Green” Geiger-Muller (Green GM) instrumentation.
The exploratory push hole will be decommissioned per applicable Washington Administrative
Code (WAC) 173-160, “Minimum Standards for Construction and Maintenance of Wells,”
requirements (e.g., filled with bentonite or bentonite/cement grout as required) as the push tubing
is extracted.
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Figure 2. 241-C-105 Push Location.
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3.0 PUSH LOCATION

3.1 PUSH LOCATION DOCUMENTATION

Figure 2 above is a location map of the area adjacent to 241-C-105 area in the 241-C Tank Farm.
One specific push location (C7469) is identified in Figure 2. One additional location may be
operated under this DOW based on the results of the push attempt at C7469. The additional
attempt, if required, will be at the direction of the Vadose Technical Point of Contact and would
be immediately adjacent to the mapped location (moving north-northwest along the mapped tank
base). An appropriate well number will be applied if the option to attempt an additional push at
this location is necessary. This location was selected through an iterative process using ground-
penetrating radar scan data and as-built infrastructure drawing reviews and adjacent dry well
logging information. These data sets were compared and the site deemed to have the highest
chance of collection of the desired data was selected. The final location coordinates of the
selected site (determined from the dry well logging data, ground-penetrating radar and as-built
review) were plotted with computer-aided drafting (see Figure 2 above). The push location
effort using the Global Positioning Satellite instrumentation 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
contamination observed on push rods during extraction) will be included in the documentation.

3.2 PUSH LOCATION TABLES AND NUMBERING

All push location activities will be tracked and documented on Field Activity Reports by
referencing the Well identification (Well ID) number provided in Figure 2. If the optional push
is attempted, a unique Well ID number will be used to track the push location on the Field
Activity Report.
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4.0 WORK TASKS

4.1 SITE SETUP

The push equipment will be mobilized and a controlled work area set up surrounding the pre-
selected and marked location (see Figure 2 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 and comparisons
have been completed to properly select the push point. 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. Spill protection
consists of placement of felt and 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, but pass as close as deemed safe to the tank bottom
concrete pad. The mapped point will be investigated with all due caution and careful observation
of the push advance rates, and resistance will be observed to preclude damage to any tank farm
infrastructures should the as-built drawings be erroneous. 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 Project Technical Point of Contact (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 Vadose Project
Technical Point of Contact (Harold Sydnor) will be notified.

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
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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.

1. Sodium-Iodide Gamma logging (@ a maximum of 1 min/0.5 ft.

2. Additional logging with the “Green” Geiger/Muller equipment will be conducted. The data
collection logging rate will be determined by the observed results from the Nal log data.

Logging data will be collected from the total depth to surface. The logging analyst,
EnergySolutions Federal Services, Inc., Northwest Operations (EnergySolutions) site personnel
and the WRPS Vadose Project Engineer will review the field log data to determine any
additional data or logging runs necessary to meet the technical goals of the project. Logging
activities will be conducted in accordance with applicable Pacific Northwest Geophysics and
EnergySolutions procedures and the EnergySolutions Quality Assurance and Data Management
Plans.

4.4 EXPLORATION PUSH HOLE DECOMMISSIONING

Applicable WAC requirements contained in WAC 173-160 will be used to control and guide
actions for decommissioning the exploratory probeholes. Each probe hole will be filled with
bentonite, a bentonite slurry and/or grout (neat cement or cement-bentonite mixture) during the
push rod extraction process.

5.0 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-C-105 investigation. 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-09-005, C-105 Direct Push Hydraulic Hammer Unit Operations, Rev. 0, or
most current revision) is included as a portion of the WRPS Tank Farm Work Package.

Both EnergySolutions Safety personnel and WRPS Tank Farm Industrial Hygiene and Safety
personnel will survey the job site for safety and health compliance. EnergySolutions personnel
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and safety representatives will provide onsite inspections and visits during direct push and
decommissioning activities to ensure compliance with the guidance outlined in the Activity
Hazard Analysis. Any onsite inspection reports prepared during execution of this scope of work
will be provided to the WRPS Technical Point of Contact (Harold Sydnor).

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
EnergvSolutions subcontractors. All of the following are in effect and will be observed, enforced
and followed.

+ Safety rules and procedures for safe job performance.
+« Radiological Work Permit.

e  WAC 173-160, as amended.

s Occupational Safety and Health Act of 1970,

s 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.

5.1 ENVIRONMENTAL, SAFETY, AND HEALTH PROGRAM KEY ELEMENTS

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

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

+ Personnel have “stop work™ authority.

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

s Before work is 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.

+ 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.

5.2 WRPS-REQUIRED ENVIRONMENTAL, SAFETY, AND HEALTH ELEMENTS
WRPS has provided a comprehensive list of WRPS, DOE and Hanford Site-specific procedures
and requirements for conducting work within the confines of the C Tank Farm. While executing

the work scope detailed in this DOW, EnergySolutions will comply with all applicable directives
and orders resulting from WRPS requirements.

6.0 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.

7.0 REFERENCES
AHA-09-005, C-105 Direct Push 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.

10
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FS-WO-QAPP-001, Federal Services Hanford Quality Assurance Program Plan,
EnergySolutions Federal Services, Western Operations, Richland, Washington.

FSWO-QAP-001, Quality Assurance Frocedures, 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.

RPP-ASTM-39801, Tank 241-C-105 Leak Assessment Report, Rev. 0, Washington River
Protection Solutions, LLL.C, Richland, Washington.

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

11
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APPENDIX C

DRILLING AND SAMPLING DAILY WORK RECORDS
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L ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of
ENERGYSOLUTIONS

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: S0 Puprtlroy Bemettore oy ,:ae Logaiany RIS DATE: Ff =/nq
LOCATION: Hanford Site, C Tank Farm { EXCAVAT]ON U-DIG #: qz,qqg-z_ REPORT #: g

CO-%40-REV. &
START CARD NO. sgp¢352. | DECOMMISSION NO. 96046953 RWP: AHA - 09-006-REV.D
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: (@ No HHU HHUCAT#2 HHUXLH3

Sample #'s Imterval % B

BOREHOLE SUMMARY PHYSICAL LOGGING

,\”Q’ Borehole # C %69 Tubing (Zk”)@G. S, 10 3¢ Tﬁbgs.'S.U. g.Z‘ ; Inierval Tipe
Borehole ##_AL/#®  Tubing( )@ fo fibgs, SU 2
Borehole # ALVRE Tubing ( )@ io Srbgs: SU 3 -~
WORK SUMMARY
'F W PNEET I Topia! [ 7383~ $4BovE Freédoat ) Ty Loda
| Doui'T Bssurme vaey nrs den)
_ 778:41/5(. 7o C-FAapm o6 S‘Z‘/
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Ex T Fapetr) Fove LtinlotsE
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Laciisd  Cont Tapimen7)ons TS0, 800 dm Berr fninns orr TRE TAPE,
/8, 000 dDpm BevR/@smmaA def Thut TABLE oF Rig AR -LESS

T L DETrraBE, 1oy FiE) K Beyeslds. Bl glmi sloriFe.

Ko R ALOK, & 673, Rrd-coS

OPERATOR/LICENSE: Ot @moS viry WEATUER: ¢y© F DISCARDED ITEMS:

ES SUPPORT-AMOS, wreniciey, E#e8o 1~ Seenlesy FA-FAne 5;7";’_5; rfﬁé’g‘
NCO: Snipok, VLR DL DOWNTIME: J #€ 7= Cen P

HPT: fgm,otml Banuore)

FIIS: GLark

REFERENCE/CONTRACT INFORMATION: 2S5 45 - DOl ~ 829 Pliuse 2 Tontke Z%L a- 165
REPORT BY: AURE - EHIERDE™ REVIEWED BY: 1., \\_/f_,a\\ e

TITLE : £S TECHNICAL PREPARER TITLE: ES TECHNICAL REVIEWITY

SIGNATURE 222X ) %?AJQ SIGNATURE: Q&A jzmj i.; DATE: cﬂpwlo
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IENERGY SOLUTIONS, WESTERN OPERATIONS

Page 1 of /

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURFOSE: (7 49 _den tvsienl _Lodayng DATL: §/24/pG

L.OCATION:  Hanford Site, C Tank Farm ‘ gCAVATION U DIG #: F21fq gz REPORT #: 2
Ot = REV

START CARD NO. $€7 £342| DECOMMISSION NO. AE0L 953 RWP: AHA O9-Cos 2

AMPLING SUMMARY

SITE/EQUIPMENT INSPECTION:

Yes

HHUXL#3

HHUQASERD  HHU CAT #2

. Borehole # l\//%‘— Tubing (

1o

fo

1 Satmpde #s Interval % BOREHOLE SUMMARY
. sorshote # CTHED Tmg (2139 @ —

3. Borehale #_ NI Tbimg( )@

4 )@

w0 Fbd fﬁ bes: SU 2.

PHYSICAL LOGGING
Boring'

1. /4_

2,

Interval Type

Jibgs S.U

fibgs: S.U.

3.

TIME WORK SUMMARY
SBAFETY MEErirsd: el [ S YrITHETIC., SliNG JSOFFNERS

REF S ZhB-o0P-08a

FRALEL 7 OG- F2i2m M SAY

FRRRIVEY or J5/7
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Frs Tmkrla Toms seemes F 4. spamiblsy 7% BE L0 7ED,

END ok SHET

N Ty

OPERATOR/LICENSE A%05 TE/ARY
ES SUPPORT: ﬂm05 $rER e(z‘y &

WEATHER: 5(/’0 F

Seermty

DISCARDED ITEMS:
ASOAE

NCO: Spfe0k mec
HPT: 7Enp brons, Boaexnnd

FIWS: (¢ K

DOWNTIME: C] _,(,lg,_

REFERENCE/CONTRACT INFORMATION: 2757, 109 = JOU - ORF  fHnseE 2 754K ). &- 195

REPORT BY, ARE EZHiGRDT— REVIEWED BY: D, F. SKoalse

TITLE : ES TECHNICAL PREPARER TITLE: ES TECHNICAL REV]L‘WE

SIGNATURE: A2 .o SIGNATURE: ! l“ DATE: 02[2% 09
i
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ENERGY SOLUTIONS, WESTERN OPERATIONS

Page 1 of 1

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: CONDUCT ALARA MEETING AND PLAN TO PROCEED

DATE: 09/25/09

LOCATION:

Hanford Site, C Tank Farm

EXCAVATION: DAN-3809

U-DIG #: 9214932

REPORT #: 3

START CARD NO. SE05352

DECOMMISSION NO. AE06953

RWP: CO-460

AHA-09-005 Rev 0

SAMPLING SUMMARY
Sample #'s

™~

Interval %

nla

SITE/EQUIPMENT INSPECTION:

Yes @

(HHU CASE#1) HHUCAT#H#2 HHUXL#3

BOREHOLE SUMMARY
Borehole T~

b .U

GEOPHYSICAL LOGGING

Boring # Interval Type

Tubing ( )@ fo
To—

n/a
\ Borehole # Tubing ( )@ o frhgs; S U 5 T~ y
. na
Borehole # Tubing ()@ m\fx@s SU

B

~

~——
T

TIME
O e
O 730

0?:00
10:00

WORK SUMMARY

Personnel conduct daily safety meeting.

Personnel evaluate process 1o recover.

Conduct support as needed to initiate work.

An ALARA meeting was conducted for the 241-C-105 Phase 2 pl’O]eCt at the SMURF building. The
Investigative Survey Report (ISR) was discussed. The RWP had been exceeded, therefore a radiological event
occurred and work stopped. After decon the tip of the tag tape read 400 — 450 k dpm. The work package was
defined med risk after air samples and tech smears were analyzed. A plan to proceed was initiated. The work
package/RWP will be changed prior to in-hole work. Further evaluatidn of the foot-clamp will be conducted and
if needed decontamination/removal will be performed. The plan to proceed will be written: A sequential list of
upcoming tasks are as follows: 1) No swab will be sent down-hole; 2) The drive point will not be removed; 3)
The boring will be geophysically logged (the tooling and cable be will sleeved (inverted for cable) and cable cut
off and discarded at end of logging); 4) bentenite will be placed (~1 gallon) inside the tubing (before/after
measurement will tell us if bentonite dropped out of the tubing); 5) 3 sections of tubing will be back-puiled
unless radiological contamination is encountered (sleeving will be utilized on tubing removed from this boring);
6) tubing will be pushed back to bottom and tubing unscrewed; 7) The boring will be filled with bentonite to the
point where the tubing unscrewed (personnel will be on mask for this task); and 8} the remaining tubing will be
back-pulled as bentonite is added to complete the decommissioning process. Other items of interest when
conducting high energy work are: 1) sleeving will be used on tag weight/line; 2) Survey every couple feet; and
3) utilize a solid tip if possible. Loneh com dercted J{)HM 12'00 - 12220

14:00

14} 3 O| Travel to office and comiplete documentation.

/A

e,

—
DISCARDED ITEMS:

\

OPERATOR/LICENSE: Amos/1224
ES SUPPORT: Weakly

NCO: Snook, Villareal DOWNTIME:
HPT:Barnard T
FWS: Clark

REFERENCE/CONTRACT INFORMATION:

REPORT BY: _ D. E. Skoglie

TITLE : ES TECHNI?L PRfPf%
SIGNATURE: d&.

WEATHER: 8§79 F Clee~

nfa

\

FSWO-DOW-029 Phase 2/36472 Task 8

REVIEWED BY: _ / ¢n L= YRS
TITLE: ES TECHN]C/IL REVIE
SIGNATURE:

C-4
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Page 1 of 1

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Planning for PNG to log boring #C7469

DATE: 09/28/09

LOCATION:

Hanford Site, C Tank Farm

| EXCAVATION: DAN-3809 U-DIG #: 5214982

REPORT #: 4

START CARD NO. SE05352

DECOMMISSION NO. AE06953

RWP: CO-460 AHA-09-005 Rev 0

SITE/EQUIPMENT INSPECTION: Yes Vo

HHUCASER) HHU CAT#2  HHUXLA3

e BOREHOLE SUMMARY }.‘EOPHY SICAL LOGGING
Bors
Borehole # \\Tubuzgﬂ\\) @, to Jrbgs; S.U. %\fﬂf&hﬂl[ De
W 1 WD
Borehole # Tubing { )@ WU — | » \
Borehole # Tubi £ t bgs; S°E:
o orehole #  Tubing ( @ 0 Jtbgs, S~ 5
WORK SUMMARY

Safety meeting was conducted at office. Topic: Working with rad. contaminated materials,

Traveled to “C” Tank Farm.

Pre-job at “C” Tank Farm for ESFS personnel.

Standby for HPT s and Operators.

Operators onsite. Standby for HPT"s.

HPT’s onsite. WRPS conducted pre-job for HPT’s and Operators,

Secured site and exited site.

Dressed and entered “C” Tank Farm. Case HHU #1 was moved off of boring #C7469 to facilitate logging by PNG, HPT’s and
Operators completed decon. of table and jaws on Case HHU #1. Plastic and felt were removed from under rig and replaced with new.

Standby for new RWP for PNG to begin logging.

Lunch

Standby for new RWP for PNG to begin logging. R. Price of PNG onsite at 1232 Hrs. to discuss sleeving of logging tools.

R. Price offsite.

Traveled to office. Completed documentation and timecard.

End of shift.

‘\\

~

\ N\

TSy

OPERATOR/LICENSE: Amos/1224 WEATHER: 79 F, winds 5-15 mph DISCARDED ITEMS:
ES SUPPORT: Walkup, Fhrgott )

NCO:Snook, Villareal DOWNTIME: Operators—40 minutes, iy
HPT:Templeton, Barnard HPT’s——- 1 Hr. and S minutes,—RWP 4

FWS:Clark Hrs. and 40 minutes.

REFERENCE/CONTRACT INFORMATION: FSWQO-BOW-029 Phase 2/36472 Task 8

REPORT BY: . 1. D& rarR REVIEWED BY: __D.E€, S¥odalre

TITLE : ES TECHNIC.
SIGNATURE:

*“@m

TITLE: ESTECHNICAL REVIEIWVE

SIGNATURE: _~0) awid & W’jj@ii DATE: 09/5/0 7

C-5
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= ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of 1
ENERGYSOLUTIONS .
DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Standby for RWP and Bio-Assays DATE: 09/29/0%

LOCATION:  Hanford Site, C Tank Farm EXCAVATION: DAN-3809 U-DIG #: 9214982 REPORT #: 5

| START CARD NO. SE05352 | DECOMMISSION NO. AE0§953 | RWP: CO-460  AHA-09-005 Rev 0
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION:  Yes HHUEASER]) HHU CAT#2  HHUXLAS

Sample #'s Interval % BOREHOLE SUMMARY OPHYSICAL LOGGING

Bori Interval i
ol \R Borehole # Tubi M\@ fo Jtbgs: SU. orn N\ q;: erva e

Borehole # Tubing{ }@ Jtbgs: SU
Borehole # Tubing { @ 4] Jt bgs; Sk

e

WORK SUMMARY
CRttay WEETAWE W aNfied, NoRhe ™ Sin @t St
e k- A W e’ RN,
Tlasdb Ry Urpt B wwD  Br\o- SoBRY RNBRNEL T e Gl G
Do, ok NURY RD RS Bl ReBe bR gt N ae® SRt NG
ool HAE o ‘\.m»f'bz,\ubtl ‘}‘Qﬂk‘b
AR ¥ o,
o Qo ety Lo R Biel Sve- RLERY. ComRARR S DS . 5% o EaT.
LOREWNE S KW bR | RWNCNT L, W8 e~ Q\f"ﬂ‘.’-..—&*\} s O T
FURSNSW AT o R | CommRILRRes  OoCu G ai®urieml Qe asnto Gl
oot T NMMNER

\\

OPERATOR/LICENSE: Amos/1224 WEATHER: 67F, winds 5-15 mph DISCARDED ITEMS:
ES SUPPORT: Walkup, Ehrgott

NCO:Snook, Villareal DOWNTIME: DAS:Y

HPT: Templeton, Barnard LN T

FWS:Clark
REFERENCE/CONTRACT INFORMATION: FSWO-DOW-029 Phase 2/36472 Task 8

| REPORT BY: sowante LoRLRLR REVIEWED BY: JIh%. S Kbal e

TITLE : £5 TECHN: xR FITLE: ES TECIt\jiCAL REVIE & ,
SIGNATURE: i Lo SIGNATURE: 0 ud b E)\,AOC() W DATE: 093009
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ENERGY SOLUTIONS, WESTERN OPERATIONS

Page 1 of 1

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Move Case HHU#1 to upper farm and standby for RWP and work package.

DATE: 05/30/09

LOCATION: Hanford Site, C Tank Farm

EXCAVATION: DAN-3809 U-DIG #: 9214982

REPORT #: 6

START CARD NO. SE05352

DECOMMISSION NO. AE06953

RWP: CO-460

AHA-09-005Rev 0

AMPLING SUMMARY

SITE/EQUIPMENT INSPECTION:  Yes

HHU CAT#2 HHUXL#3

Sample #'s Interval %

BOREHOLE SUMMARY

OPHYSICAL LOGGING

Bori) |
WHa Borehole # ) % to i bes: S.U. ori Interven Type
W — | aa
Borehole # Tubing ( )@ Sfibgs: S.UL , \\
Borehole # Tubi i s
| Borekole# ____ Tu mg( )@ 0 Jt bgs N N
WORK SUMMARY

Edys, 4 SR DG B R,

AN, el wly WML oSS

AL U R O

AR Biot B LT

VAN s GO

o

"
N L ) O LRBEN .

i Bty RE. Rala® | ADetod, RYEcBoe fob %\e,wvs.ﬁaqr.

ARG AN, .

54 e«a;bﬁ—»‘) oA RR

Tmy TR SRR

Vot CThor®ER. Jud RO~ ROy

ARSI S N CREACHAL LDINRLERED DoeeA0 T IR Tub W G D,

™~

OPERATOR/LICENSE: Amos/1224

LS SUPPORT: Walkup, Lhrgott, Lseietas-y
NCO:Snook, Villareal

HPT:Templeton, Barnard

FWS:Clark

WEATHER: 65F, winds 10-15 mph and it
is cooling off.

DOWNTIME:
OB, — RLay, VHRORPEw
>

DISCARDED ITEMS:
wid

T~

REFERENCE/CONTRACT INFORMATION:

FSWO-DOW-029 Phase 2/36472 Task 8

3t

REVIEWED BY:

DF Skoalie

SIGNATURE: oW

SIGNATURE: t

C-7

TITLE: ES TECHNICAL RE'VIEW.&‘-?)

. DATE: &/l /8
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T ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of 1
ENERGYSOLUTIONS

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

‘I PURPOSE: Standby for RWP, work package and bio-assay DATE: 10/01/09

LOCATION:  Hanford Site, C Tank Farm EXCAVATION: DAN-3809 U-DIG #: 9214982 REPORT #: 7

START CARD NO. SE05352 DECOMMISSION NO. AE06953 RWP: CO-460 AHA-09-005 Rev 0

AMPLING SUMMARY SITE/EQUIPMENT INSPECTION: ~ Yes HHU CAT#2 HHUXLH3

Sainple #'s Interval % B
BOREHOLE SUMMARY GEQPHYSICAL LOGGING
1.
Bori I ! Ty
2 AT Borehole # e )@ 10 fibgs: S.U. orin terva e
AN 1 a\y,
3. Borehole # Tubing ( ) @W—— 2 \\
| 4 Borehole # Tubing { )@ to fibgs S
—.d 3. |
TIME WORK SUMMARY
0530 Safety meeting at office. Topic: Distracted driving---Texting and talking on the cell phone while driving,. DON’T DO IT!
0650 Standby for RWP, work package and hio-assay.
1130 Lunch Ribs and pea salad.....Yummy!
1200 Standby for RWP, work package and bio-assay. Completed paperwork and timecard at office.

1500 End of shift.

G
~
~
\\-
e
e
T .
‘\\-‘

==
OPERATOR/LICENSE: Amosf1224 WEATHER: 67 F, winds 5-10 mph DISCARDED ITEMS:
ES SUPPORT: Walkup, Ehrgott, Wealiey
NCO:Snaok, Villareal DOWNTIME: 9 Hrs.-RWP, work "\"\ﬁk
HPT-Templeton, Barnard package and bio-assay. \
FWS:Clark T
REFERENCE/CONTRACT INFORMATION: FSWO-DOW-029 Phase 2/36472 Task 8

REVIEWED BY: D), L. S/ valie
TITLE: £S TECHNICAL REVIEWER, ‘
SIGNATURE: _, Vo~ ool ¢ %,[w paTEB /0 109

I REPORT BY:
TITLE : ES TECHNICd
SIGNATURE: Sw. 4

C-8
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ENERGYSOLUTIONS

T ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of 1

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Standby for contract for PNG to log #C7469

DATE: 10/05/09

LOCATION: Hanford Site, C Tank Farm

EXCAVATION: DAN-3809 U-DIG #: 9214982 REPORT #: 8

START CARD NO. SE05352 DECOMMISSION NO. AEQ06953

RWP: CO-460 AHA-09-005 Rev 0

SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION:  Yes @

HHU HHU CAT#2 HHUXL#3

Sample #'s Interval %

BOREHOLE SUMMARY PHYSICAL LOGGING
JHEN Borin, Interval Type
Borehole # bgs: S.UL i
orehole - ) ‘(?\e\ 1w Jrbgs — | Wil
Borehole & Tubing( )@ W 2
~ Borehole # _ Tubing{ J@ to St bgs T8k 3 ~
TIME WORK SUMMARY

Safety meefing at office. Topic: Driving in adverse weather conditions. Wind and blowing dust.

Travel to ENW and load two generators for power in “C” Farm.

Travel to “C” Farm and unload generators. T£f NOTE! 4

Travel to ENW and take cargo van to “C” Farm.

Standby for contract for PNG to begin logging #C7469.

Lunch.

Standby for contract for PNG to begin logging #C7469. Travel to office, complete documentation and timecard.

End of shift,

PROTE Lt Power was ohut oFF @ CTanK Farm and su»gn‘l’ Fraider. Thy i

LacT pbet aweek, Benepalive wige T\&vltd/,d.a:f'up to puppat winic,

T~

Wil

OPERATOR/LICENSE: Amos/1224
ES SUPPORT: Walkup, Ehrgott,

WEATHER: 61 F, winds [0-15 mph

HPT:Templeton, Barnard to log #C7469
FWS:Clark

NCO:Snook, Villareal DOWNTIME: 9 Hrs.-Contract for PNG

DISCARDED ITEMS:
Wik

REFERENCE/CONTRACT INFORMATION: FSWO-DOW-029 Phase 2/36472 Task 8

REPORT BY: xsystyls N, okeaeia®

REVIEWED BY:

SIGNATURE:

D F. SKoqlie

TITLE: ES TECHYICAL, REVIEE’ER‘U

! mmﬁl

3 o DATE: ID/DH DA

C-9
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Page 1 of 1

DRILLING AND SAMPLING (PERCUSSION) DATLY WORK RECORD

PURPOSE: Log #C7469 and begin decommissioning.

DATE: 10/06/09

LOCATION:

Hanford Site, C Tank Farm

EXCAVATION: DAN-3809 U-DIG #: 9214582

REPORT #: 9

START CARD NO. SE05352

DECOMMISSION NO. AE06953

Co YW\
RWP: £6=466 62> AHA-09-005 Reve.s €

AMPLING SUMMARY

SITE/EQUIPMENT INSPECTION:  Yes @

HHUCASERD) HHU CATH? ~ HHUXL#3

Sanmiple #'s Interval %

AT
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N ENERGY SOLUTIONS, WESTERN OPERATIONS  Page 1 of | 2 |

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD
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ENERGY SOLUTIONS, WESTERN OPERATIONS  page 1 o7 1]
ENERGYSOLUTIONS ’ &
DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD
PURPOSE: Demobilize equipment from boring #C7469 DATE: 10/08/09
LOCATION: Hanford Site. “C” Tank Farm EXCAVATION: DAN-3809 U-DIG f: 9214982 REPORT #: 11
START CARD NO. SE05352 DECOMMISSION NO. AE06953 RWP: CO-541 AHA- 09-0035 Rev.01
SITE/EQUIPMENT INSPECTION: ( Yes) No HHUGASERYy HHU CAT#2  HHUXLH3
BOREHOLE SUMMARY \(}EOP{NYSICAL LOGGING
1 _
2 Borehole # b, )@ 1o Jrbgs: S.U. Borangd_ dnterval  Type
' W\R ‘\3{“ L e
3 \\ Borekole# _______ Tubing ()@ \W\QZE i h
- T
4. . ; - ' N
i | Borehole # Tubing ( J@ to S bgs TS 3 ™~
TIME WORK SUMMARY
0530 Safety meeting at office. Topic: Use of spotters in tank farms.
0650 Travel to “C” Tank Farm.
0710 Standby for operators to downpost ARA.
0750 Pre-job at “C” Tank Farm.
0800 Dress and enter “C” Tank Farm. Move Case HHU #1 and support equipment from boring #C7469 to staging area in farm. Secure and
exit farm..
0900 Standby for review of release plan for Case HHU #1 from farm.
1100 Lunch,
1130 Standby for review of release plan for Case HHU #1 from farm. Travel to office. Complete documentation and timecard.

1500 End of shifl,

oA

OPERATOR/LICENSE: Amos/1224 WFEATHER: 66 F, winds 5-10 mph DISCARDED ITEMS:
ES SUPPORT: Walkup, Ehrgott \

NCO: Snook, Villareal DOWNTIME: 5% Hrs.---Release plan. wl‘\ -
HPT: Templeton 40 minutes—-Operators. e
FWS: Clark

REFERENCE/CONTRACT INFORMATION: FSWO-DOW-029 Phase 2/36472 Task 8

REPORT BY; 9. 13 ) 00ens® REVIEWED BY: _D.£ . 5¢e glie

TITLE: ES TECHMCAL REVIEWER

SIGNATURE: o), & {(SLUU DATE: jp|04}04

10/06/09 Rev 1
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ENERGYSOLUTIONS

ENERGY SOLUTIONS, WESTERN OPERATIONS  Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Survey Case HHU #1 out of farm DATE: 10/09/09

LOCATION: Hanford Site. “C™ Tank Farm EXCAVATION: DAN-3809 U-DIG #: 9214982 REPORT #: 12

START CARD NO. SE05352 DECOMMISSION NO. AE06953 RWP: CO-341 AHA- 09-005 Rev.01

SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: {¥25) No HHUCASE#T) HHU CAT#2 HHUXL#3

Interval %

\ >
AL Borehole # -\i"u J fo Jt bgs; Borin Interval
o gs; S.U R
\ﬂﬁgf\ \(%{?\ I o
Borehole # Tuhing ( @ \\w\ St bgsy S.UL \

Borehole # Tubing ( )@ io Sfibgs ST

BOREHOLE SUMMARY PHYSICAL LOGGING

WORK SUMMARY

0530 Safety meeting at office. Topic: Review of two near misses onsite involving drilling operations.

Travel to “C” Tank Farm.

Standby for HPT’s.

Pre-job.

HPT’s dress and enter farm and completed preliminary survey of CASE HHU #1.

ESFS personne] dress and enter farm. Move CASE HTITU#] to RBA for HPT’s to complete tech. smears for release from farm,

HPTs completing tech. smears on CASE HHU #1.

CASE HHU #1 is free released from “C” Tank Farm.

Mobilized CASE HHU #1 to wash pad.

1130 Traveled to office. Completed documentation and timecard.

1200 Lunch.

1230 Standby to demob. HHU units to ENW laydown yard.

1400 End of shift.

T

OPERATOR/LICENSE: Amos/1224 WEATHER: 57 F, winds 10-15 mph DISCARDED TTEMS:
ES SUPPORT: Walkup, Ehrgott .
NCO: None DPOWNTIME: i WA,
HPT: Templeton, Clayton, Huddleston W wEB = AET S

FWS: Clark Vs nee s R,

REFERENCEICONTR(A‘_CT INFORMATION: FSWO-DOW-029 Phase 2/36472 Task 8

REPORT BY: 8. 1. | )Gusdank REVIEWED BY: _ 1) & SKool.e.
TITLE : ES TECHNICAY PREPARE TITLE: ES TECHNICAL REVIEWER
= * — I [
SIGNATURE: ) e — SIGNATURE: __. | Do & A)mom)\u’, DATE: 10/12{09
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ENER Son IS ENERGY SOLUTIONS, WESTERN OPERATIONS  Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Pressure wash CASE HHU #1 at wash pad and begin demob. to ENW DATE: 10/12/09

LOCATION: Hanford Site. “C” Tank Farm EXCAVATION: DAN-3809 U-DIG #: 9214982 REPORT #: 13

START CARD NO. SE05352 | DECOMMISSION NO. AE06953 RWP: CO-541 AHA- 09-005 Rev.01
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: (¥e3) No HHUCASERD HHU CAT#? HHUXLA3

Samgle #' I [ % :
aREF Aty 2 BOREHOLE SUMMARY QPHYSICAL LOGGING

Borint Interval Type
W

Borehole f Tubing( )@ T fbes: SU ;
Borehole fi ______ Tubing{ )@ ::\MH\

e —

V& Borehole # ‘ ? 1t bs; S.U.
orehole ‘\&@ o Jtbgs: S.UL

WORK SUMMARY
Safety meeting at office. Topic: Vehicle maintenance.
Travel to HERTZ equipment rental and obtain 14 yard dump truck for transporting HHU’s to ENW.
Travel to wash pad with rental truck.
Obtain water and air compressor for pressure washing equipment.
Pressure wash CASE HHU #1 and load for transport to ENW.
Lunch
Transporl CASE HHU #1 to ENW and off load.
Travel to office. Complete documentation and timecard,
End of shift.

OPERATOR/LICENSE: Amos/1224 WEATHER: 51F, cold. . DISCARDED ITEMS:

ES SUPPORT: Walkup, Ehrgott \ﬂ\&
NCQ: Snook, Villareal DOWNTIME: siow s ¥
HI'T: Templeton
FWS: Clork
REFERENCE/CONTRACT INFORMATION: FSWO-DOW-029 Phase 2/36472 Task 8
REPORT BY: S8 .\ Dty DG ren REVIEWED BY: __D.E. SKoglee

TITLE: ES TECHNICAL REV]EH%R .

SIGNATURE: _Dawid £ vj/),%@j;_q, pate: O//3/0%

10/06/09 Rev 1
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pm— FIELD CLEANING AND/OR DECONTAMINATION Page )\ of \_
ENERGYSOLUTIONS

" . o v,
PROJECT: ¢ —(udd 4umxh < g B

LOCATION OF CLEANING/DECONTAMINATION: LR €0 Lo SN SAb SENWG 4 mels Dea s ey

THE FOLLOWING EQUIPMENT HAS BEEN CLEANED AND/OR DECONTAMINATED

LIST TYPE OF DETERGENT: ] Non-phosphate I other Y
EQUIPMENT ID NUMBER
X S, e SN CLEANING YES U o
[ e\ DECONTAMINATION O ves B no
AN
[ EENNN
DOWNHOLE EQUIPMENT SIZE DATE
Il Ea
O Ea
!:] Ea
D Ea
O Ea
D \ Ea
|:| Ea
|:| Ea
0l Q\&\ Ea
0 B\
D Ea

REMARKS/OBSERVATIONS:

™ e
M\M N AN DD

Person Conducting Cleaning and/or Rgcontamination Date Reviewed by Date
100808 Rev. 0
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SMALL DIAMETER GEOPHYSICAL LOGGING FOR C TANK FARM LEAK
ASSESSMENT OF TANK 241-C-105
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SMALL DIAMETER GEOPHYSICAL LOGGING
FOR C TANK FARM LEAK ASSESMENT OF TANK 241-C-105

1.0 PROBEHOLE SURVEYS

Pacific Northwest Geophysics (PNG) and Three Rivers Scientific provided small diameter
logging in a probehole installed near the cascade overflow pipe line of single-shell tank 241-C-
105, in C Tank Farm.

Logging surveys were conducted with the sodium-iodide (Nal) scintillation gross gamma
detector and the moderate sensitivity Geiger Mueller (GM) gross gamma detector. The logs
were collected according to approved procedures (PNG 2009). Detector calibration certificates
for the Nal and Green-GM detectors are presented in Section 2.0, “Gamma Detector
Calibrations.”

Nonstandard logging conditions were provided because radioactive contamination was
encountered inside the probehole. The survey was acquired (as requested) from the top of the
probehole (ground surface) down to the bottom. Logging was halted before the probe touched
the bottom of the casing, which was at 11 m (36 ft). The probehole was surveyed twice. The
first survey was conducted with the Green GM detector positioned above the Nal detector. The
second survey was conducted with the Green GM detector positioned at the bottom of the tool
string, so that the gamma activity at the bottom of the probehole could be measured.

Due to concerns about contamination control, the log repeat measurement could only be acquired
at the beginning of the survey. The computed results of the main and repeat intervals were
reviewed and the results agree within the uncertainty of the measurement counting statistics.

The repeat log data are presented with the main log plot.

The gross gamma survey data were deadtime corrected and the results were converted to the
eCs-137 calibration units. Zero depth reference is at the ground surface. The survey results for
the probehole are presented as a depth-versus-concentration plot.

The survey results for the Nal detector are shown as an orange solid line ) and the
results for the Green GM detector are shown as a green dotted line ¢.oovveveeneneiienn. ). The plot
scale for eCs-137 is logarithmic from 10 to 100,000,000 pCi/g (i.e., 10" to 10° or seven orders of
magnitude).

The radiation levels within subsurface exceeded the Nal detection range of 68,000 pCi/g (eCs-
137) at 7.16 m (23.5 ft) below ground surface. The radiation levels in the probehole continued to
increase toward the bottom of the probehole, and activity exceeded the Green GM detection
range of 43,000,000 pCi/g of ¢Cs-137 at 10.7 m (35 ft) below ground surface. The deadtime
limit for measuring gamma radiation activity is 80% for both the Nal and Green GM detectors.

The log survey results for probehole C7469 are shown in the following plot.
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2.0 GAMMA DETECTOR CALIBRATIONS

The gross gamma detectors were calibrated for both eRa-226 and eCs-137. In the geophysical
logging industry, eRa-226 is a measurement standard used in gross gamma detectors to establish
the activity levels of the naturally occurring radionuclides (potassium, uranium and thorium
[KUT]). The calibration for eCs-137 assumes that all of the gammas are due to the presence of
Cs-137. The gamma activity encountered in this probehole exceeded the levels of the naturally
occurring radionuclides; consequently, the plot shows only eCs-137.

The calibration for the Nal detector is discussed first, followed by the Green GM calibration.

The gross gamma scintillation detector uses a Nal crystal. The Nal crystal (2.54 cm [1 in.] long)
is hydroscopic and is enclosed in a hermetically sealed can (2.54 cm [1 in.] diameter) to maintain
its integrity.

The Nal gamma surveys were logged at 0.30 m (2 ft) per minute. A spectrum of 256 channels
was collected each 0.15 m (0.5 ft) from the top of the probehole to the bottom. Detector count
rates were deadtime corrected and the gamma survey data was processed as gross gamma
response to determine the concentration of eRa-226 in pCi/g.

The deadtime correction is a nonparalysable relationship (Knoll 1979) and is deseribed by the
following equation:
Cobs

t - Y
l-¢-C_,
where C; is the true or deadtime corrected count rate in c/s, Cqps 18 the observed count rate in ¢/s,

and g is the deadtime factor of 8.92 ps. The deadtime factor was determined when the detector
was calibrated for eCs-137 in the Hanford vadose well 299-W10-72.

The Nal gross gamma detector was also calibrated for eCs-137 (pCi/g). Calibration for eCs-137
was performed in Hanford vadose well 299-W10-72 (Cs-137 calibration standard). The Cs-137
in the well is stable, except for the 30 year half-life decay of the radioisotope. Also, distribution
of Cs-137 ranges from less than 1 pCi/g to 40,000 pCi/g along the well path (depth). The
concentrations of Cs-137 were established by two high-purity germanium detectors (70% and
high rate tools, operated by Stoller Corporation). Casing in the well is 0.732 cm (0.288 in.)
thick. In order to duplicate the 0.97 cm (0.38-in.) casing of the small diameter probeholes, a
section of steel tubing 0.241 cm (0.095 in.) thick was installed over the detector for calibration.
The conversion factor from detector count rate (counts per second) to eCs-137 is 0.384 pCi/g per
counts per second for casing thickness of 0.97 cm (0.38 in.) See Figure 1 for the Nal calibration
certificate.

The Green GM detector has lower sensitivity than the Nal detector and is designed to measure
high gamma ray flux. The Green GM detector count rates were deadtime corrected (as described
above for the Nal detector).and the gamma survey data was processed to determine the
concentration of eCs-137 in pCi/g. The deadtime factor for the Green GM detector is 160 ps.
The Green GM calibration certificate is shown in Figure 2.



RPP-RPT-43823, Rev. 0

Figure 1. Nal Calibration Certificate.

Certificate of Calibration

SD.Nal.1
March 17, 2009

Data were taken at the Hanford KUT models on March 17, 2009. SD.Nal.1 is the designated Scintillator
tool. Two models were used for the gross gamma calibration (SBU and SBL). Ten spectra were recorded for
each model in order to perform statistical analysis. The observed deviations were seen to be near the
theoretically predicted variation. Refer to the files compressed: StatisticsNal .xls for this analysis.

The instrument was covered with 0.97 ecm (0.38-in.) wall-thickness probe tubing.

The coefficient analysis 1s determined by the algorithm described in WHC-SD-EN-TI-293, Procedures for
Calibrating Scintillation Gamma-Ray Well Logging Tools Using Hanford Formation Models, Rev. 0
(Randall and Stromswold 1995). The gross gamma calibration for equivalent Ra-226 in pCi/g 1s a regression
function and is generally defined by:

Ra = a*GR + b

where Ra 15 the eRa-226 in pCl/g, and GR 1s the observed gross gamma count rate (¢/s), deadtime corrected.
The coefficients of a & b are the fit coefficients. A more physical relationship constrains the intercept (b) to
a zero value. This computation yields improved response extrapolated to low concentrations of K, U, and Th
(clean zones). The coefficients were determined to be:

a = .1078 Eq.”’®Ra pci/g / (c/s)
b=20
The calibration for ¢Cs-137 in pCi/g for the SD Nal.1 instrument is described in RPP-RPT-27605, Gamima

Surveys of Single Shell Tank Laterals for 4 and SX Tank Farm (Randall and Price 2006). The gross gamma
calibration for equivalent Cs-137 in pCi/g is a regression function and is generally defined by:

Cs = O*GR

where Cs 1s the eCs-137 in pCi/g, and GR is the observed gross gamma count rate (c/s), deadtime corrected.
The coefficient c is the fit coefficient.

There is a ratio of eRa-226 calibration coefficient to the eCs-137 calibration coefficient for each instrument.
The ratio between the two coefficients in Randall and Price 2006 is 2.27. Thus a factor of 2.27 times the
eRa-226 calibration will yield the eCs-137 calibration coefficient. Thus: =0.245 eCs-137 (pCi/g)/(c/s)

Digital files condensed as Cal SDGR-Nal 2009-v0.zip. This compressed file contains:
¢ Calibration raw data
e  Spreadsheet data formatting

The undersigned certifies that the data archived in Cal SDGR-Nal 2009-v0.zip were collected and evaluated
in accordance with WHC-SD-EN-TI-293 (Randall and Stromswold 1995) and that the above-stated
calibration coefficients are correct and applicable for the tool SD Nal.1 effective March 21, 2009.

Signature: Date:

/s/ Russel Randall, PhD March 25, 2009
Three Rivers Scientific
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Figure 2. Green GM Calibration Certificate.

Certificate of Calibration

SD.Green.GM
March 17, 2009

Data were taken at the Hanford KUT models on March 17, 2009. SD.Green.GM is the designated Green GM
tool. One model was used for the gross gamma calibration (SBH). Ten spectra were recorded in order to
perform statistical analysis. The observed deviations were seen to be near the theoretically predicted
variation, refer to the files compressed: “StatisticsGGM xls” for this analysis.

The instrument was covered with 0.38 inch wall-thickness probe-tubing.

The coefficient analysis 1s determined by the algorithm described in WHC-SD-EN-TI-293, Procedures for
Calibrating Scintillation Gamma-Ray Well Logging Tools Using Hanford Formation Models, Rev. 0 (Randall
and Stromswold 1995). The gross gamma calibration for equivalent Ra-226 in pCi/g 1s a regression function
and 1s generally defined by:

Ra = a*GR + b
where Ra is the eRa-226 in pCi/g, and GR is the observed gross gamma count rate (c/s), dead time corrected.
The coefficients of a & b are the fit coefficients. A more physical relationship constrains the intercept (b) to a
zero value. This computation yields improved response extrapolated to low concentrations of K, U, and Th
(clean zones). The coefficients were determined to be:

a = 363.9 Eq.”*®Ra pCi/g / (c/s)
b=20
The calibration for eCs-137 in pCi/g for the SD.Green.GM instrument is described in RPP-RPT-27605,

Gamma Surveys of Single Shell Tank Laterals for A and SX Tank Farm (Randall and Price 2006). The gross
gamma calibration for equivalent Cs-137 in pCi/g is a regression function and is generally defined by:

Cs = O*GR

where Cs 1s the eCs-137 in pCi/g, and GR is the observed gross gamma count rate (c/s), dead time corrected.
The coefficient c is the fit coefficient.

There 15 a ratio of eRa-226 calibration coefficient to the ¢Cs-137 calibration coefficient for each mstrument.
The ratio between the two coefficients is 4.81 (Small Diameter Geophysical Logging In the 241-U Tank
Farm, Randall and Price 2008). Thus a factor of 4.81 tunes the eRa-226 calibration will yield the eCs-137
calibration coefficient and a=1746 eCs-137 (pCi/g)/(c/s)

Dagital files condensed as Cal SDGR-GrGM 2009-v0.zip. This compressed file contains:
e Calibration raw data
e Spreadsheet data formatting

The undersigned certifies that the data archived in the file “Cal SDGR-GrGM 2009-v0.zip” were collected
and evaluated in accordance with WHC-SD-EN-TI-293 (Randall and Stromswold 1995), and that the above-
stated calibration coefficients are correct and applicable for the tool SD.Green.GM effective March 17, 2009.

Signature: Date:

/s/ Russel Randall. PhD March 25, 2009
Three Rivers Scientific
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APPENDIX E

WASHINGTON STATE DEPARTMENT OF ECOLOGY DOCUMENTS
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ENERGYSOLUTIONS

October 12, 2009 MGG-09-5282

State of Washington
Department of Ecology
Nuclear Waste Program
Hanford Project

3100 Port of Benton Boulevard
Richland, Washingion 99354

Subject: Water Well Report
To Whom It May Concern,

Attached is a Water Well Report form addressing decommissioning operations for one geotechnical
boring. This Water Well Report form has been completed with information from field operations
(reference Notice of Intent Start Card SE05352 and Abandonment Start Card AE06953). This

geotechnical boring is located on the Hanford Site, 200 Bast Area, C Tank Farm and is designated as
C7469 (Hanford Site well number system).

The fractional section system topographical location for these geotechnical borings is SW Y% NE %,
Section 2, Township 12N, Range 26EWM

If you have any questions, please contact me at 375-9587.
Very truly yours,

/ é(;w’ﬁ//(:Z G s LQ—’/ ’

Martin G. Gardner, Manager
Remediation and Well Services

jmr

Attachments

WRPS -H. A. Sydnor §7-66
CHPRC - S. H. Worley R3-60

EnergySolutions -K. D.Reynolds  G2-02
D. E. Skoglie G2-02
R. Z. Steffler G2-02
MGG File/LB

2345 Stevens Drive, Suite 240 » Richiand, WA 99354
509.371.8006 « Fax: 509.375.9500 + www.energysolutions.com
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ENERGYSOLUTIONS

MGG-09-5282
ATTACHMENT
Water Well Report

Consisting of 2 pages
including cover sheet
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WATER WELL REPORT

PR oty Original & 1" capy - Ecology, 2 copy — owater, 3™ copy — driller
Pentany

Construction/Decommission (“x " in circle)

[J Construction

Decommission ORIGINAL INSTALLATION

Notice of Intent Number AE08953

43823, Rev. 0

CURRENT

Notice of Intent No. SE05352
Unique Ecology Well 1D Tag No, N/A
Water Right Permit No. N/

PROPOSED USE: [0 Domestic O indusnial O3 Municipat
[ DeWater [ \rvigation [ Test Well Other Geotech

Property Owner Name U, S, Department of Energy
Well Street Address 825 Jadwin Ave.

TYPE OF WORK: Owner's munber ol well (il more thanr onc) C7469

City Richland County Benton

Type of water? Deptl of strata

ivictliod of sealing strara off

{1 New well O Reconditioned  Adethod - [ Dug [ Bored Driven
0 Deepened [ Cable [ Rotwy [ Jetted Location SW1/4-1/4 NEI/d Sec2 Twn 12N R 26
DIMENSIONS: Diameter of well 3.0 inclies, drilled36.1 1i EWM B
Depth of compleied well N/AR. or
CONSTRUCTION DETAILS Lat/Long . Wwal [
Casing [T Welded ~ Diam. from o f. (s, tuv Still Lat Deg Min Sec
Installed: [ Liner installed * Dian. lrom Ii. 1o It REQUIRED) [..Ollg DCg Min Sec
Threaded 2.5 Diam From Qft.ta 36.1 . CONSTRUCTION OR DECOMMISSION PROCEDURE
Perforations: [1 Yes [ No Forsatian: Describe by color, characler, size of material and structure, and the kind and
Tene of perforator used nature of the material in each slealum penetraled, with at least one eatry for each change
ypeelp ) ol information. (USE ADDITIONAL SHEETS IF NECESSARY .}
SIZE of perfs in. by in_and na. of perfs from I to fl MATERIAL FROM TO
Screens: [ Yes [ No [ K-Pac Leocalion
Manufaciurer’s Name Casing was drove utilizing a 0 36.1
Type Mode| No. hydraulic hammer unit mounted
Diam. Slol size from R.to fi on a backhoe.
Diam. Slol size from fl. to ft.
Gravel/Fitter packed: [J Yes B Mo Sire of gravel/sand Borehole was drove vertical,
Malerials placed from fi. lo .
Surface Seal: [] Yes [ No  To what depth? fi Geophysical logging (Gamma)
Material used in seal was conducied
Did any sirata cotdain unusable water? O Yes O No
Bentonite (granular) was 36.1 0.0

placed to ~3 ft bgs. Tubing

PUFHE Manufactwrer's Name
Type -

was back-pulied 12 ft,

| sleeved and discarded

WATER LEVELS: Lﬂ;mﬁre-sle_?y() above mean sea level fi

Static level fi. beiow 10p of well die =

Arlesian pressurc Ibs. per square inch  Date

Arlesian water is coutrolled by cap. valve, ele.)

Three sections of tubing were

added and the tubing pushed

into the granular bentonite.

Granular bentonite was added

and three sections of tubing

WELL TESTS: Drawdown is amount water level is loweved below static fevel

Was it pump test made? [ Yes B No  [fyes, by whom?

Yield: eal/min. with ft. dravvdoven alter hrs
Yield: gal./min. with . dravvdoven afier lrs.
Yield: cal./min. with fi. dravwdown after hus.

Recovery deda (iine taken as zero when puinp tuned off) feaeer level measared {ion welf
g fo water leved)

Time Waler Level Time Water Level Time Water Level
Diue of 1est Bailer test gl fmin. with M. drawdown afier ___hrs.
Aartest gal /min. with stem set at ft. for hirs

Ariesioan flow wp.m. Dawe

Te re of water Was a cl | analvsis made? [] Yes £J No

removed. The bore-hole was

topped off with bentonite.

Top of tubing is ~9 ft bys.

Used 1 1/2 sacks bentonite.

Reference: Variance for

Direct Push Borings, dated

03/11/09.

NOTE 1: This bering is C7469

located on the Hanford Site,

{C Tank Farm).

Start Date 09/23/09 Completed Date 10/07/09

Tax Parcel No.N/A

WELL CONSTRUCTION CERTIFICATION: I constructed and/or accept responsibility for construction of this well, and its compliance with all Washington well
constzuction standards. Malerials used and the information reported above are true to my best knowledge and belief.

[ Driller B4 Engineer [] Trainee  Driller or traince License No. [580
Name (Prim Last, First} Skoglie . David

Driller/Engineer/ Trainee Signature
IF TRAINEE: Driller's.|icense No:

Dirilier’s Signature: UWM%L&—

ECY 050-1-20 (Rev 3/03)

Drilling Company Encrgy Selutions

Address 2345 Stevens Dr.

City, State. Zip Richland , Washington. 99333

Conlractor’s

Registration No DURATESS90K5 Dale 10/08/09

Ecolouy js an Equal Opportwnity Emplover
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