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spatially sequential spectra that are recorded in the borehole with the same data acquisition
parameters. A single borehole may have several log runs, often occurring on different days
because of the length of time required to log the deeper boreholes. The Log Data Report also
contains analysis information, including analysis notes and log plot notes.

3.0 Review of Tank History
3.1 C Tank Farm

3.1.1 Construction History

The C Tank Farm is located in the east portion of the 200 East Area, north of 7* Avenue and
west of Canton Avenue. This tank farm was constructed during 1943 and 1944 to store high-
level radioactive waste generated by chemical processing of irradiated uranium fuel from B
Plant. Vadose zone boreholes are located around the tanks for purposes of leak detection. Figure
2 shows the relative positions of the storage tanks and the vadose zone monitoring boreholes
around them,

All 16 tanks in the C Tank Farm were constructed to the first-generation tank design and were
designed for non-boiling waste with a temperature of less than 220 °F. The tank farm consists of
four Type I and twelve Type I single-shell storage tanks. The four Type I tanks are 20 ft in
diameter and have capacities of 55,000 gallon (gal) each. The twelve Type I tanks are 75 ft in
diameter and have capacities of 530,000 gal each. Other than diameter, the Types I and II tanks
are of the same basic design (Brevick et al. 1994a and 1994b).

The tanks are domed and steel-lined, with a maximum operating depth (cascade overflow level)
of approximately 17 ft above the center of the dished tank base; the tank base is 1 ft lower at its
center than at its edges. The storage portion of each tank is lined with a 0.25-in.-thick carbon-
steel liner. The steel liners on the tank sides extend to 19 ft above the dished b .oms of the tank
bases. The interiors of the concrete dome tops are not steel lined, but were treated with a
magnesium zinc-fluosilicate wash. The tanks are entirely  ow the ground surfa |

covered with approximately 7.25 ft of backfill material (Brevick et al. 1994a and 1994b).

The twelve type II tanks are connected in four three-tank cascade series. These cascade series
consist of tanks C-101, -102, and -103, C-104, -103, and -106, C-107, -108, and -109, and C-110,
-111, and -112. The tanks in the cascade series are arranged with each successive tank sited at an
elevation 1 ft lower than the previous tank, creating a gradient allowing fluids to flow from one
tank to another as they were filled. The four Type I tanks are connected with tie lines. The tie
lines allow the tanks to overflow to other tanks in the series and equalize tank volumes

(Brevick et al. 1994a and 1994b).

For primary internal leak detection, tanks C-103, -106, and -107 are each equipped with an
ENRAF level detector and tank C-110 is equipped with a manual tape. Tanks C-101, -102, -104,
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The tanks in the C Tank Farm currently contain an estimated 1,976,000 gal of mixed wastes
(Hanlon 1997) consisting primarily of various cladding wastes, tributyl phosphate and uranium
reco' y wastes, and sludge produced by in-tank scavenging (Agnew 1997). Detailed
descriptions of the waste streams are presented in Anderson (1990) and Agnew (1995 and 1997).
On the basis of information presented in Agnew (1997), some of the principal radionuclides in
the tank wastes include *Sr, 'Cs, *Ce, ¥'Sm, #°Pu, **Pu, *'Puy, ®Ni, ""™Ba, "*Eu, and "™Eu.

The wastes currently contained in the C Tank Farm are in the form of sludge, supernatant liquid,
and interstitial liquid. Sludge is composed of a solid precipitate (hydrous metal oxides) that
results from the neutralization of acid waste. The wastes were neutralized before being
transferred to the tanks. Sludge forms the “solids” component of the tank waste. An estimated
1,804,000 gal of sludge remains in the C Tank Farm (Hanlon 1997). Liquids are present as
supernatant and interstitial liquids. Supernatant liquid floats on the surface of the solid waste and
interstitial liquid fills the interstitial voids within the solid waste. An estimated 172,000 gal of
sup  atant liquid and 174,000 gal of interstitial liquid remain in the C Tank Farm tanks

(Hanlon 1997).

3.1.4 Tank Farm Status

All the tanks in the C Tank Farm were removed from service during the late 1970s and 1y
1980s (Brevick et al. 1994a). Nine tanks in the C Tank Farm are categorized as sound (C-102,
-103, -104, 105, -106, -107, -108, -109, and -112), and seven are categorized as assumed leakers
(C-101, -110, -111, -201, -202, -203, and -204) (Hanlon 1997). The tanks in the C Tank Farm
that have been designated as “assumed leakers” are identified on Figure 2.

All the tanks in the C Tank Farm, except tanks C-103 and C-106, have been interim stabilized,
and all the tanks, except tanks C-103, -105, and -106, have intrusion prevention comp  >d.
Tanks C-103, -105, and -106 have been partial interim isclated (Hanlon 1997).

Currently, tanks C-102 and C-103 are on the Organics Watch List and tank C-106 is on the High-
Heat Load Watch List (Hanlon 1997). SSTs are added to a watch list because the waste in the
tanks may be in a potentially unsafe condition and the handling of the waste material requires

ti ac or _ cia Hnitoring to red sliming  the hazard. I >lution of !
-..--., issues has been codified under Public Law 101-510 (generally known as the
Wyden Amendment).

3.2 Tank C-103

Tank C-103 was constructed during 1943 and 1944 (Welty 1988) and is the last tank in a three-
tank cascade series. The tank began receiving metal waste via cascade from tank C-102 in
August 1946 (Agnew et al. 1995). The tank received and stored metal waste from August 1946
until the fourth quarter of 1952, and was sluiced for uranium recovery in 1953. The tank
received U Plant waste through 1961, PUREX waste from 1963 to 1970, and B Plant ev:

bottoms containing *Sr until 1977 (Agnew et al. 1995). Tank C-103 was removed from

and declared inactive in 1979 and was partially isolated in December 1982 (Brevick et al. 1994a).
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4.0 Boreholes in the Vicinity of Tank C-103

Seven vadose zone monitoring boreholes surround tank C-103. These boreholes are 30-03-01,
30-03-03, 30-03-05, 30-00-03, 30-03-07, 30-03-09, and 30-06-04. Figure 2 shows the locations
of these boreholes in red.

All the boreholes, except borehole 30-00-03, were completed with 6-in. steel casings, The
surface exposures of most the borehole casings are flush with small-diameter concrete pads,
making accurate measurements of the borehole casing wall thicknesses difficult. Because the
calculations of radionuclide concentrations incorporate a correction factor based on casing
thickness, the casing thickness must be determined and an appropriate correction factor applied
in the development of the log data. The casing thickness for these boreholes is assumed to be
0.280 in., on the basis of the published thickness for schedule-40, 6-in., carbon-steel casing,
which was the typical casing used in tank farm borehole construction in the 1970s.

Borehole 30-00-03 was completed with 8-in. and 12-in. casings to a depth of approximately 54 ft
and 8-in. casing to total depth at 155 ft. A correction factor for the 8-in. casing was applied to

di  acquired over the entire borehole because an appropriate correction factor is not available
for the attenuation caused by the double casing and any grout, soil, or open space between the
two casings. A correction factor of 0.330 in. was applied because it most closely matches the
actnal casing thickness of 0.313 in. for 8-in. casing. The use of this correction factor will cause
the calculated concentrations for radionuclides above 54 ft to be underestimated and
concentrations below 54 ft to be slightly overestimated. Concentration values for the interval
above 54 ft are highly inaccurate and should only be used as qualitative indicators of contaminant
presence, lithology changes, and casing locations.

Spectral gamma-ray data were acquired for each borehole. The spectral gamma-ray data were
collected in the move/stop/acquire logging mode with a 100-s acquisition time  ).5-ft * sth
intervals. All the boreholes, except boreholes 30-03-01 and 30-03-03, were logged dry.
Borehole 30-03-01 was filled with water below 123.9 ft and borehole 30-03-03 was filled with
water below 18,75 ft.

. & pre- and post-survey field ver....ation spectra were u . to create the channel-to-energy
parameters used in processing the spectra acquired during logging operations.

The following sections present results of the spectral gamma-ray log data collected from these
boreholes. Appendix A contains the plots of the log data. The most recent historical gross
gamma data are presented on the combination plots in Appendix A. These data, historical gross
gamma logs from 1975 to 1994, RLS Ir ——'ng data, and results from other investigations were
used in the preparation of this repott.

4.1 Borehole 30-03-01

Borehole 30-03-01 is located approximately 3 ft from the northeast side of tank C-103 and was
given the Hanford Site designation 299-E27-74. This borehole was driiled in June 1974 and
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7.0 Recommendations

Approximately 133,000 gal of drainable and pumpable supernate and 62,000 gal of sludge
remain in tank C-103 (Hanlon 1997). It is recommended that logging of the boreholes
surrounding this tank be continued to detect potential future leakage from the tank and associated
tank facilities and to monitor the potential spread of contaminant plumes detected during this
study. Changes in the contamination profiles would show contaminant mig :ion or additional
leakage from this tank,

It is recommended that borehole 30-00-03 be sealed and destroyed. The perforations in the
borehole casing are not needed and may enhance downward migration of contamination. A new
monitoring borehole could be constructed in this general area to monitor possible contaminant
migration.

It is further recommended that shape factor analysis of the spectral data be conducted to
determine the distribution of contaminants in the vadose zone. It is suspected that contamination
in some intervals may be confined to the borehole casing. while in other intervals, contamination
is distributed in the formation.
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Appendix A
Spectral Gamma-Ray Logs for F -Teho'-s
in the Vicinity of Tank C-103
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Spectral Gamma-Ray Borehole
macrec-ers Log Data Report Page 2of 3
Log _rent A
Borehole - O - O
Log Run Number : 4 Log Run Date : 4121197 Logging Engineer:  Ajan Pearson
Start Depth, ft.: 70.0 Counting Time, sec.: 100 UR: | Shield: N
Finish Depth, fit.: 500 MSA Interval, ft. B Log Speed, fmin.: ‘1

Analysis Information

Analyst: D L. Parker
Data Processing Reference :  P-GJPQ-1787 Analysis Date :  5/6/97

Analysis Notes :

This borehole was logged by the SGLS in four log runs. The pre- and post-survey field verification
spectra met the acceptance criteria established for the peak shape and detector efficiency, confirming
that the SGLS was operating within specifications. The interval of 50 to 70 ft was relogged as an
additional qu: ¢ check. The energy calibration and peak-shape calibration from these spectra were
used to establish the channel-to-energy parameters used in processing the spectra acquired during the
logging operation. No fine gain adjustments were necessary during these log runs.

Casing correction factors for a 0.280-in.-thick steel casing were applied during analysis.

The man-made radionuclides Cs-137 and Co-60 were detected in this borehoie. Cs-137 contamination
was measured continuously from the ground surface to 82 ft, intermittently from 85 to 88 ft, continuousfy
from 100 to 102 ft, and intermittently from 122 ft to the bottom of the iogged interval. Co-60
contamination was detected continuously from 95 to 112.5 ft, intt  ittently from 113.5 to 120.5 ft, and
continucusly from 121.5 ft to the bottom of the borehole.

The KUT concentrations gradually increase from42to 51 ft i very gradually increase again from 72
to 89 ft. The concentrations generally remain elevated to the pottom of the logged interval (124.5 ft).

Additional information and interpretations of log data are included in the main body of the Tank
Summary Data Report for tank C-103.

Log Nc¢ s
Se| : log plots show the man-made and the naturaily occurring radionuclides. The natural
radionuclides can be used for lithology interpretations. The headings of the plots identify the specific
gamma rays used to calculate the concentrations. Uncertainty bars on the plots show the statistical
uncertainties for the measurements as 95-percent confidence intervals. Open circles on the piots give
the MDL. The MDL of a radionuclide represents the lowest concentration at which paositive identification
of a gamma-ray peak is statistically defensible.

A combination plot includes the man-made and natural radionuclides, the total gamma derived from the
spectral data, and the Tank Farms gross gamma log. The gross gamma piot displays the  est
available digital data. No attempt has been made to adjust the depths of the gross gamma iogs to
coincide with the SGLS data.

A re-run plot is provided that presents data from the re-run log along with data from the original run to
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Spectral Gamma-Ray Borehole

Pa  3of 3
[ L Log Data Report
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Borehole 30_0 3_0 3 e A]

Aplotal presentative historical gross gamma-ray logs from 1875 to 1992 is included. The headings of
the plots igentify the date on which the data in the plots were gathered.
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— Spectral Gamma-Ray Borehole
m Log Data Report Page Zof 3

EACTEC EFVIRCINEIRAL RESTORATION WEFACES, UL

Borehole 3 0 _ O 3 _ O 9 Log Event A

Analysis Information

Anaiyst: DL Parker

Data Processing Referance : - 1787 Analysis Date : 5/2/07

Analysis Notes :

This borehole was logged by the SGLS in two log runs. All pre- and post-survey field v ication
spectra, except one, met the acceptance criteria established for the peak shape and detector eff ~ 1icy,
confirming that the SGLS was operating within specifications. The post-survey field from the last

- logging run failed due to a faulty high voltage power supply. The energy calibration and peak-shape
calibration from the spectra that best matched the data were used to establish the channel-  energy
parameters used in processing the spectra acquired during the logging operation. There was some
gain drift and it was necessary to adjust the established channel-to-energy parameters during

processing of log data to maintain proper peak identification.

Casing correction factors for a 0.280-in.-thick steel casing were applied during analysis.

The man-made radionuclides detected in this bore 2 were Cs-137, Co-60, Eu-152, and Eu-154. The

presence of Cs-137 was measured continuously from the graund surface to 41.5 ft, co o am
44 51061 R, and intermittently from 62.5 to the bottom of the borehole. Co-60 conta 3
detected continuously from 78 f to the bottom of the logged interval. Eu-152 and Eu-1 ation

was detected only at the ground surface.

The K-40 concentration values gradually increase from 41 to 51.5 &, decrease from 70.5 to 75 ft, and
then gradually increase from 75.5 to the bottom of the logged interval (98.5 ft). Ad' iitive peak occurs
on the U-238 plot at a depth of 42 #.

Additional information and interpretations of log data are included in the main body of the Tank
Summary Data Report for tank C-103.

— Log Plot Notes:
§ arate log plots show the man-made and the naturally occurring radionuclides. Th= natural
ragionuclides can be used for lithology interpr  ions. The headings of the plots ide. ...y the specific
gamma ravs used to caiculate the concentrations. Uncertainty bars on the plots show the statistical
uncertaii for the measur  2nts as 95-percent confidence intervals. Opencirclesonthey : ve
the MDL. The MDL of a radionuclide represents the lowest concentration at which positive identification
of a gamma-ray peak is statistically defensible.

A combination plot includes the man-made and natural radionuclides, the total gamma derived from the
spectral data, and the Tank Farms gross gamma log. The gross gamma plot displays the latest
available digital data. No attempt has been made to adjust the depths of the gross gamma logs to

""" coincide with the SGLS data.

A comparison plot is also provided showing the Cs-137 and Co-80 concentrations determined from the
SGLS and those determined from the Radionuclide Logging System (RLS) in 1994.
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Natural Gamma Logs
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