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EXECUTIVE SUMMARY

This tank characterization report summarizes information on the historical uses,
present status, and the sampling and analysis results of waste stored in the single-shell
underground storage tank 241-C-201. This report supports the requirements of the Hanford

Federal Facility Agreement and Consent Order, Milestone M-44-08 (Ecology et al. 1994).

Tank 241-C-201 is located in the C-Tank Farm in the Hanford Site 200 East area.
The tank went into service during 1947 and initially was used to store metal waste from the
bismuth phosphate'process. This wéste subsequently was removed, and strontium
semi-works waste was added beginning in the second quarter of 1955. In 1970, a large
transfer. of supernatant to tank 241-C-104 occurred, leaving approximately 4 kiloliters (1
kilogallons) of waste material in the tank. The tank was then removed from service in 1976
and classified as inactive in 1977. Tank 241-C-201 is said to presently contain
approximately 8 kiloliters (2 kilogallons) of noncomplexed waste. Tank 241-C-201 was
interim stabilized in March 1982, and intrusion prevention was 'completed in December 1982.

ne tank is classified as an assumed leaker. Currently, the tank is not on a watch list.

Tank 241-C-201 is described and its status summarized in Table ES-1. his report
summarizes one recent auger sampling and analysis event that was performed to satisfy the
requirements of the Tank Safety Screening Data Quality Objectives (Babad and Redus 1994).
All requested analyses on the sludge material were performed. In addition to this ever one

sampling and analysis event from 1978 is used to support this report’s conclusions.
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the range of 11.9 to 21.2 microcuries/gram, or about half of the criticality safety criterion

(Babad and Redus 1994).

This report does not include any tank head-space vapor screening information as
required by Babad and Redus (1994), nor does it contain the sufficient chemical,
radiochemical, or physical data necessary to support successful pretreatment, retrieval, or

disposal activities.

An estimate of the concentration and tank inventory for chemical and radiochemical
components in the waste is summarized in Table ES-2. These estimates are based on the
Hanford defined waste reference (Agnew 1994) and the revised historical tank content
estimate information provided in Appendix A of this report, and represents information
regarding both metal waste and strontium semi-works waste‘, the two waste types stored in

tank 241-C-201.
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Figure 2-1. Tank 241-C-201 Riser Location.
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Table 2-4. Synopsis of Major Waste Transferred.

Addition of MW : 833 (220)!

Addition of SSW 208 (55)

Transfer out of SU -350 (-93)

Transfer out of SL -60 (-16)
Notes:

! Suspected addition to master diversion box in C-farm corresponding to 208 kL (55 kgal) of
metal waste being added to each of the 200 series C-farm tanks.

MW = Metal Waste. Waste that originated from the extraction of ptutonium using the
BiPO, process. This type of waste contained 90% of the fission products, 1% of the
plutonium and all of the uranium inherent in an irradiated fuel slug.

sSsw = Strontium Semi-Works {also known as Hot Semi-Works or HS) from the PUREX
pilot piant study.

suU = Supernatant.

SL = Sludge.

2.4 SURVEILLANCE DATA

Tank 241-C-201 surveillance consists of liquid and solid surface-level measurements,
vapor space temperature monitoring inside the tank, and leak-detection well (drywell)
monitoring for radioactivity outside the tank. The surveillance data are s1gmﬁcant because
they provide the basis for determining tank integrity.

Liquid-level measurement can be an indicator of a major leak from a tank. Solid
surface-level measurements provide an indication of physical changes and consistency of the
solid layers of a tank. Drywells located around the perimeter of the tank are used to detect
increased radioactivity resulting from a leak to the soil. Tank 241-C-201 does not have a
liquid observation well or drywells.
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2.4.1 Surface Level Readings

The tank 241-C-201 surface level is monitored quarterly with a manual tape through
riser 5. The liquid waste volume is determined by a photographic evaluation. The solid
waste volume is determined by a photographic evaluation and a manuai-tape surface-level
gauge. The baseline for the tank is 43.8 cm (17.25 in.). The maximum allowable increase

from the baseline is about 5 cm (2 in.). The criterion for a decrease is not applicable to this
tank because there is no supernatant waste in tank 241-C-201. The surface level has
remained steady for the past year, with the readings ranging from approximately 28 cm
(111in.) to 31 cm (12 in.). Figure 2-4 is a graph of the surface level history.

2.4.2 Internal Tank Temperatures

Tank 241-C-201 has a single thermocouple tree in riser 6 with 11 thermocouples to
monitor the waste temperature. Elevations are available for all the thermocouples.
Thermocouple 1 is at 40.5 cm (1.33 ft) from the bottom of the tank. Thermocouples 1
through 9 are evenly spaced 60 cm (2 ft) apart. Thermocouples 9 through 11 are spaced at
1.2 m (4 fi) apart. All of the 11 thermocouples have similar temperature readings. Review
of the tank 241-C-201 level history indicates that, since 1974, all the probes have been
measuring the vapor space temperature.

Tank 241-C-201 is scheduled to have temperature data taken semlannually in January
and July. All thermocouples have four data points and similar readmgs that span from 1991
to 1993. Plots of the thermocouple readings for tank 241-C-201 are in the supporting
documents for the HTCE (Brevick 1994). Figure 2-5 is a graphical representation of the
weekly high vapor space temperature.

2.4.3 Tank 241-C-201 Photographs

Two photographs of tank 241-C-201 are presented in this section. Figure 2-6 is a
photograph taken in 1984 and represents the tank approximately two years after stabilization
and intrusion prevention. This photograph shows a dark, siudge surface with a considerable
amount of moisture present. Figure 2-7 was taken two years afterward, in 1986. A
comparison of the photographs show a remarkable difference; the latter photograph indicates
a black and yellow sludge surface. The surface is dry and cracked in portions of the tank,
and there is a black residue on the lower portion of the tank walls. Both photographs are of
the same relative position of the tank. The temperature probe located in riser 6 and the
manual tape located in riser 5 are visible at the top of the photographs. The rod-like object
near the center of the photographs is not a piece of equipment, but is considered debris.
These photographs substantiate the hypothesis that tank 241-C-201 leaked.

2-10
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Figure 2-4. Tank Level History.
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6.0 CONCLUSIONS AND RECOMMENDATIONS

The sludge in tank 241-C-201 was sampled and analyzed in 1995. Very low sample
recoveries and limited data from different risers and waste depths make it difficult to
accurately determine the variability of the waste composition in the tank. However, the
available historical and 1995 analytical information does show that the waste composition
exceeds the safety criteria for percent water and energetics, demonstrating that significant
fuel may be present in the tank. This conclusion is supported by the secondary TOC results,
which exceeded the OSD safety criteria. Based on the OSD requirements, interim measures
and controls are in place on tank 241-C-201 per ng a final determination of watch list status
by engineering personnel Although the 3 weig percent OSD limit was exceeded, the 5
weight percent orgamc DQO limit (Buckley 1995) was not exceeded. Further secondary
~~"ises,v'"h" “ide T w " ca ry 1° capacity £ surements, are ¢ ently
being planned for the waste material. When these results are available, this tank
characterization report will be revised.

he results of the auger sampling event do not address vapor flammability; therefore,
the safety screening requirements are not fully met with respect to this tank. Because of the
possible safety concerns cited above, it is recommended that tank 241-C-201 be considered
for vapor sampling in the future.

6-1
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APPENDIX A

CONCENTRATION ESTIMATES FOR TANK 241-C-201 WASTE
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' pate: 17 Jul. 1995
_-OSA I a m OS INREPLY REFERTO; CST-4:95-sfa186a

Stephen F. Agnew

__oup CST-4, Mall Stop J586 FAX: 505 667 0851 ‘
Los Alamos National Laboratory “ INTERNET:  sfagnew®LANL gov
" Los Alamos, New Mexico 87545 TELEPHONE: 505 665 1764
To: Brett Simpson, WHC Copies to: Chris Brevick, ICF
Kaiser ,
Subject: Updated estimate for C-201 ' S,
Dear Brett:

We have found that there were some missing transactions for the C-200
tanks that had a very serious zifect on their contents, although there is enly
about ten kgel total waste amoung all these tanks. Evidently, there were
some 200 kgal of waste frcm the Hot Semiworks or Strontium Semiworks that
was placed into the C-Farm 200 series tanks in the late fiflies. The Andersen-
81 report clearly assigns all of these tanks to this waste type, even though no
transaction volumes were reported. Our other records likewise show no
transactions for this pericd althcugh we have derived unknown transactions
based on changes in tank level.

We therefore have derived the transaction volumes by assuming that all
of the unknown transactions into these tanks during this time were due to
additions of this waste type. Attached you wilf find an updated inventory
calculation for C-201 to help you with your TCR for this tank.

The TLM analysis for this tank now shows one kgal each for MW and

. HS waste sludges. | also adjusted the HS waste type to reflect this new
information and also found that the lead value for HS was too high. Ths HS
waste type had shown a 0.034 M Pb in the feed, which resulted in a huge

. amount of Pb (1.6 M or 22 wt.%) in the siudge for this waste. | don't think that
this is a reasonable value and so have arbitrarily reduced the lead by a factor
of ten. Also, the Sr-90 Inventory for this waste type was inconsistent with
analytical information from C-112. | therefore adjusted the Sr-80 inventory in
HS down to 0.5 MCi total, which is consistent with the 6 Ci/L. value that was
reported for surface samples from C-112 waste. Note that this is still evidently
way more Sr-80 than is in C-201. The Pb amount derived from a report on six
months of the semiworks operation in 1260 and seems much to large to be .
reasonable.

Since the TLM predicts a MW heel of one kgal, it is not surprizing that
there is a high phosphate. The perplexing thing about the 1978 analytical
results is how very high the-phosphate, 15 wt.%. Pure NazPO4*12H20 is 25
wt.% POy, this sur sts that the waste Is around 60% cf a phosphate salt,
which seems rather unlikely. There is also a low U content, which is
inconsistent with our assignment as a MW heel.
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APPENDIX C

222-S LABORATORY ANALYTICAL AND
PREPARATION ROCEDURES
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