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EXECUTIVE SUMMARY

A reanalysis of data taken an electrical resistivity survey in 2006 was completed at the C tank
farm on the Hanford Site. Two types of electrodes w.  used in the s . surface electrodes
placed along lines on the periphery of the tank farm and long electrod (i.e., wt ™)  ribut '
among the tanks and around the 1k farm. The wells as long electrodes were completed to
depths from 15 to 94 meters below ground surface. The two types of electrodes produced three
datasets, including surface elec de-to-surface electrode, well-to-surface-electrode, and well-to-
well. All three datasets were inverse modeled tog er with software that can accommodate both
the surface and long electrodes.

The results of the inverse modeling done in the reanalysis showed a prominent low resistivity
feature beneath SST C-101. Figure ES-1 shows the resistivity distribution for the up.  most
layer of the model, with the target beneath SST C-101 showing up as hav g the lowest

resistiv vy values. Several other low resistivity features appeared in the model including the
diffuse target that is near UPR-82, which is presently being investigated as part of another
Surface Geophysical Exploration project. Results of the UPR-82 model should be completed by
September 2011. argets are also seen at SST C-105, SST C-107, beneath SST C-104, and south
of SST C-103. Not shown is a potentially deeper target that exists beneath SST C-108. The
target beneath SST C-108 is not connected to the surface and its source is unknown.

ES-1






1.0

2.0

3.0

4.0

5.0

6.0

1-1.
1-2.

RPP-RPT-49288, Rev. 0

TABLE OF CONTENTS

INTRODUCTION ...ttt cteseesessesee st s seane 1
1.1 SCOPE ...ttt ettt ettt st e et ae s n e sa et nn 1-3
1.2 OBJECTIVES ...ttt ettt ettt st ee e s 1-4
1.3 REPORT LAYOUT ...ttt ettt 1-4
BACKGROUND ..ottt esaesse st v bt saenasaesee e 2-1
2.1 SITE DESCRIPTION ....ooiiiiiieeeteteeeiesie sttt 2-1
2.2  SUMMARY OF HYDROGEOLOGIC CONDITIONS......cccoceoveiviiiiiiniiiccnnns 2-1
2.3 TANK CONTENTS.....oottetetetceceeceriercte ettt sae st eseseseonsneeenens 2-5
2.4  UNPLANNED RELEASES AT C _.NEARC TANK FARM .......ccccccvviinnne. 2-6
2.5  PAST CHARACTERIZATION OF C FARM .....cccccocniiiniiiiiciciieeen, 2-7
DATA ACQUISITION—WELL-TO-WELL SURVEY ..o 3-1
3.1 SURVEY AREA AND COVERAGE ......ccocoiiieeeceecceeecseeseesianins 3-1

3.1.1 Surface-to-Surface Data AcquiSition .....  ..cocevieieeieniinicninceieeeieeenes 3-1

3.1.2  Well-to-Surface and Depth Electrode-to . irface Data Acquisition........ 3-4

3.1.3 Well-to-Well and Well-to-D: th Electrode Data Acquisition................. 3-4
3.2 INSTALLATION AND SETUP....ccccoiiiiieeiteenieteeneeseeesrceeres et eve e 3-5

3.2.1 Installation of Remote Reference Arrays..........cccooervnvenencncncninvennn. 3-7

3.2.2 Permanent Surface Electrodes .........coouvvevviecinieniininniiiieneccceiieiene 3-7

3.2.3  Resistivity EQUIPMENt.....cc.ocoiiiiiiiiiiiiecctceeee e 3-8
3.3 RECIPROCAL DATA COLLECTION ......cceoiiiirineiieneeeeeeeeeeneeere e 3-8
MODELING RESULTS ...ttt n e 4-1
4.1 NEW MODELING RESULTS ...ttt siessesassnensens 4-1
42  SUMMARY OF PAST MODELING RESULTS .....ccoooemeiriiiinciicnieencnns 4-11
CONCLUSIONS ..ttt et s e s se b s et se e e et s sbesaenes 5-1
REFERENCES ..ottt ve e san e st a e s et e e nne e 6-1

LIST OF APPENDIC S

QUALITY ASSURANCE ...ttt ae s A-i
THEORY oottt e B-i

LIS OF IGU ES

Location of C Tank Farm and other Tank Farms on the Hanford Site. ............ccccocoe...... 1-2
C Tank Farm Area Showing Geophysical Survey Layout Showing the ocations
of Wells and Surface Electrodes Used for 2 Analysis. .........ccooveeiiiiiciinienecieieice, 1-3






RPP-RPT-49288, Rev. 0

LIST OF TER! 3

Abbreviations and Acronyms

3D
DOE
EC
HFFACO
HRR
PUREX
RCRA
RMS
SGE
SST
STS
UPR
WMA
WRPS
WTD
WTS
WTW

Units

cm
ft

g

gal

in,

kg

L

m

mS

ng
ohm-m
pCi

three d ensional

U.S. Department of Energy

electrical conductivity

Hanford Federal Facility Agreement and Consent Order
high resolution resistivity

plutonium-uranium extraction

Resource Conservation and Recovery Act of 1976
root-mean-square

Surface Geophysical Ex| ration

single-shell tank

surface-to-surface

unplanned release

waste management area

Washington River Protection Solutions, LLC
well-to-depth electrode

well-to-surface

well-to-well

centimeter
foot
gram

llon
inch
kilogram
liter
meter
milliSiemen
microgram
resistances* meters
picocurie

iii













1.2

RPP-RPT-49288, Rev. 0

OBJECTIVES

The main objective of the current work was to reprocess the original C farm data acquired in
2006 using the new algorithms, processing methodologies, different ac iisition modalities, and
computing platforms available to current SGE projects.

1.3

REPORT LAYOUT

The overall scope and content of this report is divided into several main sections as follows:

Section 1.0, Introduction — Describes the scope and objectives of the investigation.

Section 2.0, Background — Provides a brief summary of the past istory of C tank farm
area including a brief discussion of the site geologic and hydrologic conditions.

Section 3.0, Data Acquisition — Summarizes details of data acquisition of the survey

Section 4.0, Results and Interpretations — Pre  ts the the electrical
resistivity surveying effort and an interpretation of the r Caalg results.
Section 5.0, Conclusions — Provides a summary and concl  ns drawn from the results

and interpretations.

Appendix A, Quality Assurance — Presents general methods and controls used to ensure
the quality and control of data collection, reduction, and processing and configuration
control of software and database changes used in this study.

Appendix B, Theory — Presents the theory of resistivity acquired with the WTW
method, WTS, and some modeling examples of targets to dem« strate sensitivity of
the methods.
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measurements sugg able areas of contaminati. canbe ~  rC-101, C-103,
104, C-105, C-106, . Inafew ofthe y . _1locations, peaks of cesium-137
with depth a  indications of the possible occurrence of multiple | s over time.
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cesium above 1 pCi/g, with the « tion of those wells »~~hwest of SSTs C-110 through
C-112. The highest levels of ceslumcanbe foo [1 rS  sC-171,C ¢ 1C-105. SST
C-103, near C-108/109, and C-107/110 also slow a few weus wit.. 2levated cesium. The cob
targets are between SSTs C-104 and C-105, around SSTs C-103, and C-109.  he cobalt
anomalies for SST C-109 are typically deep, around 80 to 100 ft below grou  surface. There
does not appear to be a spatial relationship between the v resistivity values "Figure 4-5 and
the locations of high levels of cesium or cobalt. Several possible explanations exists that would
include:

. Each analyte has a different transport mechanism in e vadosez ¢

. Cobalt could exist beneath SST C-101 (an coincide with the ionic constituents) but
missed by the drywell logging

. Tank waste constituents vary across the farm.
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