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Basaltic Alluviom. Massive to crudely stratified, weathered to unweathered,
basaltic detritus dominates this association. These deposits are generally present
around the periphery of the Pasco Basin, and record debris flow in an alluvial fan
environment and sidestream drainage into the basin.

The lower half of the Ringold Formation is informally referred to as the Wooded Island member
and contains four different stratigraphic intervals known as units A, B/D, C, and E. These units
are dominated by fluvial gravels interbedded by ~ : overbank-paleosol and lacusturine facies.
The lowermost fine-grained unit is commonly referred to as the lower mud sequence and overlies
unit A, :

Above the Wooded Island member lies another informal member of the Ringold Formation
called the Tayloi 1 .ats member. The Tayloi 1ats member consists of mixed fluvial sand and
overbank deposits. The sand and overbank units are commonly referred to as the Ringold
Formation upper unit.

Overlying the Taylor Flats member is the Savage Island member. The Savage Island member
consists primarily of the lucustrine facies.

The Ringold Formation was most likely deposited in three stages. The first stage is defined by
alternating periods of Columbia and Salmon/Clearwater fluvial gravel deposition and lacustrine
and paleosol depos’* 1" * : stage defines the deposits of the Wooded Island member. The second
phase is characterized by a mix of sandy fluvial and overbank deposits and defines the deposits
of the Taylor Flats member. The third depositional phase, which is defined by lacustrine-fill
deposits, is known as the Savage Island member. '

4.1.2.3 Plio-Pleistocene Unit

The Plio-Pleistocene unit is not present near the C Tank Farm,; therefore, it is not included in this
discussion.

1.2 yl : Unit

The Early Palouse unit is not present near the C Tank Farm; therefore, it is not includ  in this
discussion.

4.1.2.5 Pre-Missoula Gravels

The Pre-Missoula Gravels are not present near the C Tank Farm; therefore, they are not included
in this discussion.
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4.1.2.7 Holocene Surficial Sediments

Holocene surficial deposits consist of silt, sand, and gravel that form a thin layer across much of
the Hanford Site. These sediments were deposited by a combination of aeolian and alluvial
processes.

4.2 C Tank Farm Geology Description

Price and Fecht (1976) provided the initial geologic information about the C Tank Farm geology
on the basis of data collected during the construction of the first monitoring boreholes
surrounding the tanks. Cross sections were prepared on the basis of analytical results obtained
from these samples and from information documented on the drilling logs (on which drilled
materials were recorded at 5-ft intervals). Caggiano and Goodwin (1991), Lindsey (1993), and
Lindsey et al. (1992) present detailed descriptions and interpretations of ¢ geologic formations
in the vicinity of the C Tank Farm. This section is a summary of these documents.

When possible, the “K, #*U, and 2?Th log plots were used to identify changes in the lithologic
units. The “K, 2*U, and ®*Th log plots, as well as details regarding the interpretations of these
plots, are presented in the individual Tank Summary Data Reports (DOE 1997i, 1997}, 1997k,
19971, 1997m, 1997n, 19970, 1997p, 1997q, 1997r, 1998a, and 1998b).

The most current and highest quality geologic information specific to the C Tank Farm is
obtained from the most recently drilled groundwater monitoring wells. Caggiano and Goodwin
(1991) consider well 299-E27-14 upgradient of the C Tank Farm, and wells 2 )-E27-12,
299-E27-13, and 299-E27-15 are downgradient. Figure 14-1 shows the locations of these and'
other non-RCRA-compliant groundwater monitoring wells in relation to the C Tank Farm and
other adjacent facilities. These four wells constitute the RCRA-compliant gr ndwater
monitoring network. All of these wells were completed during the drilling program for
installation of RCRA-standard monitoring wells for SSTs in 1989. The RCRA-standard
monitoring wells are distinguished from the non-RCRA-standard monitoring boreholes in
Figure 14-1,

The RCRA groundwater well construct 1 data packages were reviewed for lithology
information. Caggiano __ 1 Goodwin (1991)andI" 1 _ (1993) orovidein ¢ & of the
geology and hydrogeology of the region below the C Tank F 1. ..gure 14-, shows : general
stratigraphy and interpreted hydrologic conditions beneath the C Tank Farm. The geologic
interpretations and the groundwater well construction data packages were used for interpreting
the KUT log plots to identify the geologic contacts as well as for describing the ge: gy below
the C Tank Farm.

The surface of the ba: ~ beneath the C Tank Farm is the eroded surface of the Elephant
Mountain member of the Saddle Mountains Basalt. The basalt lies at a depth of about 300 ft
below the surface of the C Tank Farm and dips gradually to the south.
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6.0 Adjacent Waste Handling Facility Information

Several waste disposal facilities are located in the vicinity of the C Tank Farm, and brief
descriptions of these facilities are provided in the following sections. Figure 14-1 shows the
locations of these waste sites. Only sites that could potentially have affected the vadose zone
contamination at the C Tank Farm are considered.

The information presented in the following sections is summarized from the PUREX Source
Aggregate Area Management Study Report (DOE 1993b) and the Handbook of the 200 Areas
waste Sites (Maxfield 1979).

6.1 2 5-C-8 French Drain

The 216-C-8 French Drain, which is located abut 75 ft south of the southeast perimeter fence of
the C Tank Farm, is a 6-ft-diameter by 8-ft-long concrete culvert placed vertically into the ground
(see Figure 14-1). The culvert is filled with gravel and resides in an 8-ft-diameter by 16-fi )ng
excavation. The excavation is filled with gravel and backfill material to the surface grade. The
surface area is currently stabilized with sand.

The french drain was active from June 1962 to June 1965 and received an unknown amount of
ion-exchange regenerant waste from the 271-_~ Control House. A definition of “ion exchange
re; erant waste” is not known.

6.2 244-CR Vault

The2 -CR Vault, which is located inside the C Tank " n just south of the tanks, is a concrete
structure that is 102 ft long, 26 ft wide, and 55 ft deep and operated from 1946 to 1988 (see
Figure 14-1). It is a 2-level structure, the lower level contains process vessels and the upper cells
contain the ancillary piping and equipment. The lower cell contains four tanks, tv ) ftin
diameter by 19 ft tall and the other two 14 ft in diameter by 12 ft tall. The 244-CR Vault was
used to transfer various waste streams between the C Tank Farm tanks and processing and
decontamination opt  ‘jons.

6.3 241-C-301C Catch Tank

The 241-C-301C Catch Tank is located in the north corner of the C Tank Farm and  adjacent to
tank C-112 (see Figure 14-1). This unit is associated with the 241-C-151, 241-C-152,

241-C-" "3, and 241-C-252 Diversion Boxes and was used for the transfer of waste streams from
various processing and decontamination operations. The catch tank was constructed in 1946 and
is« : ‘lyinactive. The dates when this unit was operating were not documented. The tank
currently holds 10,470 gal of 207-A Retention Basin condensate.
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other contaminants are present and the ®Sr concentrations are 1,000 pCi/g, or higher. The
presence of *’Sr was not identified in any of the C Tank Farm vadose zone monitoring boreh: :s.

8.5.3 Uncertainties of Shape Factor Analysis

The counts resulting from '*’Cs and ®Co in the continuum windows are corrected for background
by subtracting (stripping) the counts contributed by the naturally occurring radionuclides “K,
28U, and **Th from the continuum windows. Counting statistics for the gamma rays associated
with 2*U and ®?Th are poor for the 100-s counting time typically used by the SGLS in borehole
logging; accordingly, there may be a considerable relative statistical uncertainty in the peak
intensity that is used to calculate any background correction. To minimize the effects of
statistical counting uncertainties in the calculated background corrections, the corrections are
calculated at each depth point, then filtered with a Gaussian smoothing function. The correction
at a particular depth point is the average over a 5-ft interval that extends 2.5 ft above and 2.5 ft
below the point. The other source of experimental uncertainty is systematic uncertainty in the
stripping factors. Errors in these constants have been minimized with an heuristic approach, but
in general, the stripping constant errors are the ultimate limitation on the accuracy of the
background corrections.

The use of shape factor analysis is currently limited to evaluating the distributions of '*’Cs and
%Co and to identifying the presence of ®Sr. At this stage of the method’s de' opment, other
gamma-ray-emitting radionuclides (i.e., '**Sb, "*Eu, and '*Eu) interfere with shape factor
analysis. The number of other radionuclides present in a borehole is a quality indicator. Non-
zero values of this indicator may mark intervals of a borehole that are unsuitable for the
application of shape factor analysis.

8.6 Interpreted Data Set Used for the Development of the Vis lizations

Visualizations in most of the past tank farm reports have shown all of the SGLS log data, even
data that were interpreted to be local to the borehole casing and not part of a subsurface plume.
Inclusion of all the SGLS log data in the geostatistical model represents the most conservative
interpretation of the cor  minant distribv  n in the vadose zone. However, this cansed

m rous false plun tobeshownont tank farm visualizations. false ur w e
identified and discussed in the text of the tank farm report, but the visualizations still did not
depict the most accurate representation of the contaminant distribution in the tank farm

vadose zone.

To rectify this situation, intervals where the log data show the contamination is localized to the
borehole casing were removed from the data set analyzed by the visualization software. Because
the geost: tical modeling software assumes all the data represent contamination ™ ‘ributed in
the formation, the resulting visualizations will better represent the actual contaminant
distribution after the borehole localized contaminant data are removed. Contamination that was
interpreted to be localized to the borehole was removed from the geostatistical modeling data set
prior to developing the three-dimensional visualizations.

Srana Juncnon Office
July 1998 Page 47






that is not distributed in the vadose zone sediments. The following sections describe the data that
were removed from the data set for each borehole and also include a discussion of the reason
why the data were removed. ...e boreholes are organized by individual tanks as they appear in
the Tank Summary Data Reports (refer to the borehole logs included in Appendix A).

The data that remain for each borehole constitute the database from which the model of the
contamination was developed and the visualizations were prepared.

8.6.1 Boreholes Surrounding Tank C-101

The contamination detected near the surface of borehole 30-00-06 was removed from the data set
because the contamination is actually located in a hillside above the C Tank Farm. The *’Cs and
%Co contamination detected in the perforated interval of this borehole was not removed due to its
proximity to tank C-101, a known leaker.

131Cs was detected in isolated occurrences at or just above the MDL around borehole 30-01-12 at
45, 60, and 66.5 ft. If the '*’Cs is truly present, then it represents contamination { it is most
likely localized to the borehole casing and it was removed from the data set.

Isolated occurrences of '*’Cs were detected in the bottom of boreholes 30-01-01, )-01-06,
30-01-09, and 30-01-12. This contamination is interpreted to be from particulate matter that has
fallen into the bottom of the borehole.

8.6.2 Boreholes Surrounding Tank C-103

The contamination detected from 8 to 17 ft around borehole 30-00-03 was removed from the data
set because this contamination is interpreted to have been carried down during b hole
construction. '*’Cs was detected nearly continuously in the perforated intern ~ (54 ft to bottom of
borehole); the pattern of '’Cs contamination being directly associated with the perforations is
common to many perforated boreholes. The reason for this correlation and the mechanism that
caused this contamination to be associated with the perforations is not known. R lless, it is
doubtful  t contamination in the perforated inter  represents contamination that is di  ibuted
in the formation sediments and it was removed from the data set.

The shape f ¢ analysis for borehole 30-03-09 indicates the '*’Cs from 25 to 30 ft is local to the
borehole casing. Therefore, these data were removed from the modeling data set.

Isolated occurrences of *'Cs were detected in the bottom of boreholes 30-03-05 and 30-03-07.

This contamination is interpreted to be from particulate matter that has fallen into the bottom of
the borehole.

8.6.3 Boreholes Surrounding Tank C-104

According to the Tank Summary Data Report for tank C-104 (DOE 19971), the '*'Cs detect
around borehole 30-04-04 from 22 to 45 ft and from 58 ft to the bottom of the logged interv
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8.6.10 Boreholes Surrounding Tank C-111

According to the Tank Summary Data Report for tank C-111 (DOE 1998a), the *"Cs fr 32 to
66 ft around borehole 30-11-01 was carried down during the construction of this borehole or later
migrated down the outside of the casing. This contamination was removed from the
visualization data set.

19Cs was detected in isolated occurrences at or just above the MDL in borehole 30-11-05 at
about 12 ft and in borehole 30-11-06 at about 13 ft. If the '*'Cs is truly present, then it represents
contamination that is most likely localized to the borehole casing; therefore, this contamination
was removed from the data set.

The '*'Cs detected at the surface of borehole 30-11-11 is most likely direct gamma rays from
nearby contaminated equipment.

Isolated occurrences of '*’Cs were detected in the bottom of boreholes 30-11-01 and 30-11-06.
This contamination is interpreted to be from particulate matter that has fallen into the bottom of
the borehole.

8.6.11 Boreholes Surrounding Tank C-112

Borehole 30-00-13 is located 100 ft from the nearest C Tank Farm tank. The ta obtained from
this borehole are not in the visualizations because they would provide no meaningful insight as to
the contaminant distribution in the C Tank Farm.

)
!

The '¥’Cs detected at the surface of borehole 30-12-09 is most likely direct gamma rays from
nearby contaminated equipment.

An isolated occurrences of '¥’Cs was detected in the bottom of borehole 30-12-13. This
contamination is interpreted to be from particulate matter that has fallen into the bottom of the
borehole.

Borehole 30-12-13 had zones of '¥'Cs concentrations high enough to saturate the detector. A
value of 8,000 pCi/g was placed in the visualization data set for the saturated intervals.

9.0 Development of the Geostatistical Model and the
~hree-Dimensional Contaminant Visualizations

9.1 Introduction

One objective of this characterization project is to produce three-dimensional vis Uizations of
the major contaminant plumes within the C Tank Farm. These visualizations can be used for
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The kriging process calculated the individual radionuclide concentrations for each block bound
by grid nodes. Each block was assigned a concentration, a concentration uncertainty, and
minimum and maximum concentrations that were based on the uncertainty. These data were
input into the visualization component of the program.

The visualizations were constructed to include the highest and lowest node v: 1es in three-
dimensional space. Because nodes were set up at all data sampling points, the horizontal extent
of the model and the visualizations are governed by the positions of the boreholes. The model
does not extrapolate beyond the extent of either the sill distance or the kriging extent. As a
result, both the model and the visualizations can extend only to the maximum depth of the
boreholes and the extent of the geostatistical range unless other deeper boreholes are nearby.

In the visunalization process, solid surfaces were created by connecting the three-dimensional
points in space that had equal concentrations.  Depending on the view angle and the isolevel, the
outermost solid surface of a plume is viewed. To view an inner surface, a cut section is inserted
through the solid model. If the isolevel is increased, progressively higher radionuclide
concentration surfaces can be visualized. Where a low concentration medium exists surrounding
a higher concentration medium, a cut in the three-dimensional plume is necessary to visualize the
high-concentration zone.

Tanks were visualized by creating solid three-dimensional surfaces at the location of the tank. In
regions the surface of the tanks, the model does not insert a contamination barrier; therefore, a
borehole directly across a tank can have some influence on a node point concentration
calculation. This is a shortcoming of the calculation method, but it only applies to the region of
the vadose zone above the base of the tanks.

)

9.4 Potential Geostatistical! )del and Visualization Uncertainties
and Inaccuracies

The visualizations presented in this report are based on assignments of indivic 1 '*’Cs and “Co
concentration values to blocks bound by data point nodes. The software program does not
include a m« ism to factor * the estimation uncertainty associated with each data point used
in the model development (as depictec | indiv 1al borehole concentratior lots). e
estimation uncertainty calculation is discussed in the base calibration report (DOE 1995a) and is
calculated by combining the uncertainties of the calibration efficiency determination, the
calibration-model grade assignments, and the individual spectrum photon-peak counting statistics
from the field measurements. The spherical variogram model does not allow input of
uncertainties associated with the individual assays into the structural model. However, that error
is relatively small compared to the sill values and the rate of rise in the variogram curve with
distance from the source. It would be advantageous to include this error in the variogram — odel
and reflect that particular error in the concentration estimation uncertainty.

There are numerous cases where the SGLS log data are suspected of representing contamination
that is localized to the borehole. To improve the accuracy of the geostatistical model and the
resulting visualizations, concentration values were removed where it was inte reted the
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represent quantitative distributions. The current visualizations should also not be used for
developing or demonstrating theories on how the contaminants migrate through the vadose zone.

These visualizations are intended only to provide the reader with an understanding of
approximately how the contamination that has leaked from the tanks is distributed  the vadose
zone. Once a general understanding of the contaminant distribution is obtained, areas of concern
can become the focus of comprehensive and quantitative characterizations.

10.0 Discussion of Results

The historical information discussed in the following sections has been summarized from the
individual Tank Summary Data Reports. The reader is referred to the individual Tank § nmary
Data Reports for specifics regarding the sourc  of the historical information.

The following sections are related to the results of the visualizations that were created using the
interpreted data set of the spectral log data acquired by the SGLS in the 70 C Tank Farm
boreholes. These visualizations represent the interpreted data set discussed in Section 8.6. The
visualizations are provided in Section 14.0 in the order in which they are discussed.

Figure 14-15 shows the interpreted data set used in the geostatistical models and is included to let
the reader compare the individual borehole '*’Cs concentration data with the visualizations
depicting this radionuclide. The data are presented as spheres that are colored and ¢ :d
according to the “’Cs concentration values and are presented in the spatial position in which the
data were collected. Figure 14-16 shows the interpreted data set for the radionuclide “Co. !

Visualizations were prepared that show the *’Cs and “Co contamination plumes with
concentration isolevels at 0.2 pCi/g. Figures 14-17, 14-18, 14-19, 14-20, 14-21, 14-22, 14-23,
and 14-24 present these visualizations from various viewpoints at the farm level.

The farm-level visualizations show the majority of contamination is located in the central and
s¢ ~ rnrn ‘ons of the tank farm. These regions of con  ~ ation are discus:  in detail in the
following sections.

Several minor regions of subsurface contamination also existin e C Tank arm vadose zone
sediments. These regions will also be discussed in detail.

10.1 Surface and Near-Surface Contamination

The logging operations measured gamma-emitting radionuclide concentrations at the ground
surface when the detector was centered at the O-ft depth location in the boreholes. muclide
concentration values measured at the ground surface are not accurate for two reasons. The
calibration of the logging systems makes the assumption of a homogeneous infinite medium;
however, this is not the case when the detector is located at the ground surface. Instead, there is
o 1 an infinite geometrical half space with gamma rays originating from the sediments in only
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“comprehensive assessment of the radionuclide concentration data” and are similar to the Ta
Summary Data Reports published by this characterization effort.

St aries of the WHC Geophysics group findings and conclusions as well as " - comparisons
are detailed in the individual Tank Summary Data Reports, Section 5.8 of this report, anc¢ e
appropriate sections below. The reader is referred to Brodeur (1993) and Kos (1995) for« : :d
descriptions of the data acquisition methods, discussion of findings, conclusions, and
recommendations from these investigations. For a detailed discussion of a comparison of the
SGLS data and the spectral gamma data from Brodeur (1993) and Kos (1995), the reader is
referred to the individual Tank Summary Data Reports (DOE 1997k, 1997m, and 1997n).

10.2.1 Tank C-101

Tank C-101 was placed into service in 1946. Throughout its service life, this tank received and
stored metal waste, uranium recovery waste, PUREX cladding waste, and decontamination waste
(DOE 1997i).

In the late 1960s, the tank experienced a liquid-level decrease and was subsequently taken out of
service. The tank was classified as having questionable integrity in 1970 and a confirmed leaker
in 1980. The tank is assumed to have leaked 20,000 gal of waste containing 2,000 Ci of
unknown radionuclides. A review of historical operations records did not reveal information
regarding the liquid-level decrease or the basis for the leak estimate.

Interim stab zation for tank C-101 was completed in 1983. The present inventory of tank C-101
is 88,000 gal of waste consisting of 88,000 gal of sludge; 3,000 gal drainable interstitial liquid is
contained within the sludge. The current waste level is approximately 27 in. above the dished
tank bottom (Hanlon 1997; DOE 1997i).

Six monitoring boreholes are associated with tank C-101; five were drilled in the early to
mid-1970s and one (30-00-06) was drilled in 1944 (see Figure 14-11). All of these boreholes
were logged with the SGLS. The concentration plots for the contaminants detected in these
boreholes are presented in Appendix A. Figures 14-32 and 14-33 show the "*’Cs and Co
distribution in the vadose zo.  sediments surrounding tank 101. The views are from the south
and northwest, respectively.

The visualizations show '”’Cs plumes at various ~ pths surrounding tank C-101. igure 14-33
shows %Co at a depth of about 30 ft that is most likely associated with tank C-104.

According to the Tank Summary Data Report for tank C-101, the tank is suspected to have
leaked somewhere near borehole 30-01-09 at a depth of about 27.5 ft (DOE 1997i). The
visualizations show two '¥'Cs plumes at the base of the backfill material (one to the southwest
and the second to the southeast) that appear to have resulted from the leak in tank C-101. he
gap between the *’Cs plumes shown in Figure 14-32 may be the result of double casing and
grout of borehole 30-00-06 having effectively masked any potential contamination around that
borehole that would have connected the two plumes.
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10.2.11 Tank C-111

Tank C-111 was placed into service in 1946. Throughout its service life, this tank received and
stored first-cycle waste, ferrocyanide scavenged waste, PUREX organic wash waste, coatings
waste, evaporator bottoms, and Strontium Semiworks waste streams.

This tank was declared an assumed leaker in 1968, apparently on the basis of a liquid-lev
dec se. The tank is estimated to have leaked 5,500 gal; this leak estimate is apparently based
on liquid-level data.

The present inventory for tank C-111 is 57,000 gal of sludge. The present level of the waste in
tank C-111 is about 16 in. above the lowest point of the dished tank base (DOE 1998a;
Hanlon 1997). Tank C-111 was administratively interim stabilized in March 1984.

Nine vadose zone monitoring boreholes surround tank C-111; borehole 30-00-10 was
constructed in 1944 and the rest were drilled in the early to mid-1970s (Figure 14-11). All the
boreholes were logged with the SGLS. The concentration plots for the contaminants detected in
these boreholes are provided in Appendix A.

Figures 14-50 (viewed from the west) and 14-55 (also viewed from the west) show the '*’Cs
contamination around tank C-111. The visualizations show *’Cs contamination on the east and
south sides of the tank that extends to a depth of about 70 ft below the ground surface.

There is no indication in the data obtained from the SGLS, " ‘orical gross gamma-ray ~ 5. d
other available information of residual radionuclide contamination from a past or present leak!

frc tank C-111. Data leading to the determination that this tank leaked in the past should be re-
evaluated.

However, the data considered in this report indicate that surface spills have occurred in the past
* and that minor leaks from pipelines or other service facilities may have also occurred. The

{ "~ detected at and below the -~ of the tank farm excavation in boreho™ 30-08
and 30-10-02 probably originated from tanks C-108 and C-110.

Details regarding the data :quired in the b i0les surrounding tank C-111 are provided in the
Tank Summary Data Report for tank C-111 (DOE 1998a).

10.2.12 Tank C-112

Ta ° C-112 was placed into service in 1946. Throughout its service life, this tank received and
stored first-cycle bismuth phosphate process waste, U Plant waste streams, cladding waste, ion-
exchange waste, organic wash waste, and evaporator bottoms. Tank C-112 was removed from
service in 1976. Tank C-112 was administratively interim stabilized in 1990 and is presently
designated as sound. The present inventory for tank C-112 is 104,000 gal of sludge contai1 ~ ;
32,000 gal of drainable interstitial liquids. The present level of the waste in tank C-112 is about
45 in. above the lowest point of the dished tank base (DOE 1998b; Hanlon 1997).
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10.3.1 Vadose Zone Plumes Associated With Known Leakers in the
C Tank Farm

T fr"ywing discussion describes the C Tank Farm vadose zone pl s that are associatec  .th
known tank leaks.

10.3.1.1 Vadose Zone Plume from the Tank C-101 Leak

Tank C-101 apparently experienced a liquid-level decrease in the late 1960s that ultimately led to
the tank to become classified as an assumed leaker. The tank is assumed to h: :aked 20,000
gal of waste into the vadose zone. The vadose zone contamination that resultt  /m the C-101
tank leak is defined by the '*’Cs that is located south of tank C-101 at the base of the tank farm
excavation and by the '*'Cs located southeast of tank C-101 beginning at a depth of 70 ft that
extends underneath the tank to the north (see Figures 14-18, 14-32, and 14-33).

The *'Cs plume below 100 ft appears to extend horizontally to the north. Most of the boreholes
in this region of the tank farm do not extend below a depth of 100 ft, making it impossible to
define the total horizontal extent of the plume at that depth. Therefore, it is possible the
geostatistical model overestimated the horizontal extent of this plume.

10.3 ~ © Va_ose Zone Plume from the Tank C-110 Leak

The designation of tank C-110 as an assumed leaker resulted from anomalous activity measured
in boreholes 30-10-02 and 30-10-09. These boreholes are on opposite sides of the tank. The
tank is assumed to have leaked 2,000 gal to the vadose zone. The vadose zo:  contamination'
that resulted from the leak in tank C-110 is defined by the '*’Cs plume on the north side of t
tank (see Figure 14-22, 14-48, and 14-55). It is not known where the anomalous activity in
borehole 30-10-09 originated, but it is assumed to be a leak from tank C-110.

The visualizations show '*’Cs contarination on the north side of the tank that extends from the
ground surface to a depth of about 60 ft. The origin of this plume is most lik racom! " u  10of
su spills and the leak from tank C-110.

10.3.1.3 Vadose Zone Plume from the Tank C-111 Leak

The designation of tank C-111 as an assumed leaker resulted from a liquid-level decrease. The
tank is estimated to have leaked 5,500 gal of waste to the vadose zone. The visualizations show
137Cs contamination on the east and south sides of tank that extends to a depth of about 70 ft
below the ground surface (see Figures 14-22, 14-55, and 14-56).

There is no indication in the data obtained from the SGLS, historical gross gamma-ray logs, and
other available information of residual radionuclide contamination from a past or present leak
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Other borehole geophysical methods, such as density, moisture, temperature logging, high-flux
spectral gamma measurements, and possibly resistivity-through-casing techniques should be

¢ eloped and implemented at the C Tank Farm in ord to provide needed characterization data.
These techniques should be part of an overall vadose zone characterization program.

13.3 Future Vadose ”ne Monitoring

A program should be implemented for routine monitoring against the baseline documented in
this initial characterization effort. The comparison between the RLS and SGLS data clearly
illustrates how highly accurate data can be used to measure changes in the contaminant
distribution. It is highly recommended the plumes identified in Section 10.3 be monitored using
a spectral gamma logging system to determine the stability of the individual plumes.

14.0 Figures for the C Tank Farm

The following section presents the figures cited in this report in the order in which they
were presented.
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From DOE (1993b)

Figure 14-3. Geologic Structure Map of the Hanford Site and Surrounding Areas
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Figure 14-5. Generalized Cross Section of the Hanford Site
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Figure 14-22. ' i ation of the '"Cs and ®Co Plumes in the C Tank Farm Viewed From the Northwest
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Figure 14-24. Visualization of the '’ Cs and ®Co Plumes in the C Tank Farm Viewed From the Southwest
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Figure 14-26. Visualization of the "’ Cs Contamination 5 ft Below the Surface of the C Tank Farm
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Figure 14-31. Vist at  of the "Cs and ®Co Contamination 30 ft Below the Surface of the C Tank Farm



8661 AIn[

QIO uonoun( puein/g0d

uoday wre yuel O

L11 988g

The reader is advised to review Sections 9 and 10 for
discussions regarding the limitations of this visualization,

C=-137 Concentratic- 'w\ Co-60 Concentration (pCl/a)
(— e S

100

o.1 1 100 100u 1ud@Q 0. 1 10
g Isolevel = 0.2 pCllg

Isolevel = 02

Figure 14-32. Visualization ofi '¥Cs and ®Co Contamination Around Tanks C-101, C-102, and C-103 Viewed From the South
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Figure 14-34. Visualization of the '"Cs 1d ®Co Contamination Around Tanks C-101, C-102, and C-103 Viewed From the Southeast
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Figure 14-38. Visualization of the '"Cs and ®Co Contamination Around Tanks C-102, C-105, and C-108 Viewed From the Southwest
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Figure 14-40. Visualization 'he Cs and ®Co Contamination Around Tanks C-102, C-105, and C-108 Viewed From the Northeast
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Figure 14-42. Visualization 0 e '"7Cs and ®Co Contamination Around Tanks C-104, C-105, and C-106 Viewed From the South
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Figure 14-46. Visualization of the ' Cs and ®Co Contamination Around Tanks C-106, C-109, and C-112 Viewed From the Southwest
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Appendix B
Shape Facto_ Analysis for Tanks
C-101, C-103, C-104, C-105, and C-106
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