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1 INTRODUCTION

One of the major functions of the Tank Waste Remediation System (TWRS) is to
characterize waste in support of waste management and disposal activities at the Hanford
Site. Analytical data from sampling and analysis, along with other available information
about a tank, are compiled and maintained in a tank characterization report (TCR). This
report and its appendixes serve as the TCR for single-shell tank 241-A-101.

The objectives of this report are: 1) to use characterization data in response to technical
issues associated with 241-A-101 waste; and 2) to provide a standard characterization of this
waste in terms of a best-basis inventory estimate. The response to technical issues is
summarized in Section 2.0, and the best-basis inventory estimate is presented in Section 3.0.
Recommendations regarding safety status and additional sampling needs are provided in
Section 4.0. Supporting data and information are contained in the appendixes. This report
also supports the requirements of e Hanford Federal Facility Agreement and Consent Order
(Ecology et al. 1996) milestone M-44-10.

1.1 SC' PE

Characterization information presente n this report originated from sample analyses and
known historical sources. Although{ data quality objectives (DQOs) required that
technical issues be resolved using results from recent sampling events (listed in Table 1-1),
other information could be used to s »rt (or challenge) con 1sions rived from these
results. Historical information for :  241-A-101, provided in Appendix A, icludes
surveillance information, records pertaining to waste transfers and tank operations, and
expected tank contents derived from a process knowledge model.

The recent sampling events listed in Table 1-1, as well as sample data obta =d before 1989,
are summarized in Appendix B along with the sampling results.  he results of the 1996
sampling events, also reported in the )oratory data package (Steen 1997) and the retained
gas samples (RGS) report (Shekarriz  al. 1996), satisfied the data requirements specified in
the tank characterization plan (TCP) for this tank (Winkelman 1996). The statistical analysis
and numerical manipulation of ta used in issue resolution are reported in Appendix C.
Appendix D contains the evaluation to establish the best basis for the inven ry estimate and
the statistical analysis performe for this evaluation. A bibliography that resulte from an
in-depth literature search of all known information sources applicable to tank 241-A-101 and
its respective waste types is contained in Appendix E. The reports listed in Appendix E may
be found in the Lockheed Martin Har rd Corporation Tank Characterization and Safety
Resource Center. '
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Table 1-2. Description 1d Status of Tank 241-A-101.

Type Single-shell
Constructed 1954 to 1955
In-service 1956
Diameter 22.9 m (75 ft)
Maximum operating depth ’ 9.5 m (31 ft)
Capa y 3,785 kL (1,000 kgal)
Bottom shape Flat

Ventilation ' Passive

Waste classification Double-shell slurry feed

Total waste volume' 3,607 KL (953 kgal)
Sludge volume 11 kKL (3 kgal)
Saltcake volume 3,596 kL (950 kgal)
Drainable interstitial liquid 1,563 kL (413 kgal)
Waste surface level (November 25, 1 '6) 876 cm (345 in.)!
Temperature (October 24, 1993 to N ember 18, 1996) 20.7 °C (63.9 °F)
v : _ to 82.2 °C (180 °F)
Integrity Sound
Watch Lists Flammable Gas
Organic
Push core sample July 1996
Grab sample April 1996
Vapor sample June 1995
Declared inactive November 1980
Intrusion prevention Not completed
Interim stabilized Not completed
Note:
"Hanlon (1997)
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2.0 iISPONSE )1 NICAL. | S

Eight technical issues have been identified for tank 241-A-101 (Brown et al. 1996). They
are:

Safety Screening: Does the waste pose or contribute to any recognized
potential safety problems?

e Flammable Gas: Is there a possibility of releasing flammable gases into the
headspace of the tank or releasing chemical or radioactive materials into the
environment?

e  Organic Complexants: Are organic complexants at sufficiently low
concentrations and temperatures to prevent a propagating reaction?

e  Hazardous Vap« Screening: Are there hazardous storage conditions or
regulatory compliance i: ies associated with gases and vapors in the tank?

e  Organic Solvents: Does an organic s« /ent pool exist that may cause a fire or
ignition of organic solvents in entrained waste solids?

e  Historical Model Evaluation: Is the waste inventory generated by a model
based on process knowledge and historical information (Agnew et al. 1997)
representative of the ¢ rent tank waste inventory?

e  Compatibility: Will safety problems be created as a result of commingling v
wastes under interim storage? Are there any operations issues to be addressed
before transferring waste?

e  Pretreatment: Is it feasible to use slu e washing or liquid treatment to
separate low-level waste (LLW) and HLW streams? :

The TCP (Winkelman 1996) provides the types of  pling and analysis used to address the
above issues. Data from the recent analysis of pu  bre samples, grab samples and tank
headspace measurements, as well as available historical information, provided the means to
respond to the technical issues. This response is de ed in the following sections. See
Appendix B for sample and analysis d . for tank 2« A-101.

2.1 SAFETY SCREENING
The data needed to screen the waste in tank 241-A-101 for potential safety problems are

documented in Tank Safety Screening Data Quality Objective, Rev. 2 (Dukelow et al. 1995).
These potential safety problems are: exothermic conditions in the waste; flammable gases in

2-1
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the waste and/or tank headspace; and itica / conditions in the waste. Each of these
conditions is addressed separately below.

2.1.1 Exothermic Conditions (Energetics)

The first ‘ it 1" T 77 (Dukelow et al. 1995) is to
ensure th ' b (organic or f ) in
tank 241-A-101 to pose a safety hazard. Because of this requu'ement energetics in the
tank 241-A-101 waste were evaluated. The safety screening DQO required that the waste
sample profile be tested for energetics every 24 cm (9.5 in.) to determine if the energetics
exceed the safety threshold limit. The threshold limit for energetics is 480 J/g on a dry
weight basis. Results obtained using differential scanning calorimetry indicated that no
sample obtained from tank 241-A-101 had mean exothermic reactions (on a dry-weight basis)
exceeding the safety screening DQO limit. The maximum dry weight exotherm observed

as 129 g. The maximum upper limit 95 percent confidence interval on the mean was
317 J/g from core 154, segment 10 upper half.

2.1.2 Flammable Gas

Headspace measurements were taken in the tank headspace from risers 15 and 24 before
taking the July 1996 push core samples. Flammable gas was detected in the tank headspace
(at 3 percent of the lower flammability limit {LFL]) before sampling. During sampling, the
LFL in the tank headspace reached 7 percent. This figure is below the safety screening limit
of 25 percent of the LFL. Data for the July 1996 and June 1995 vapor phase measurements
are presented in Appendix B.

2.1.3 Criticality

The safety screening DQO threshold for criticality, based on the total alpha activity, is

1 g/L. Because total alpha activity is measured in xCi/mL instead of g/L, the 1 g/L limit is
converted into units of uCi/mL by assuming at all of the alpha decay originates from *°Pu.
The safety threshold limit is 1 g ?°Pu per liter of waste, Assuming that all alpha is from
B9py, for a density of 1.66 g/mL, 1 g/L of 2Pu is 36.1 uCi/g of alpha activity. All total
alpha activity results were well below the safety screening limit. The maximum total alpha
activity result was 0.13 uCi/g (core 156, segment 5). The maximum upper limit to a

95 percent confidence interval on the mean was 0.16 uCi/g (core 156, segment 4 lower halt),
indicating that the potential for a criticality event is extremely low. Therefore, criticality is
not a concern for this tank. The method used to calculate confidence limits is contained in
Appendix C.
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Heat generation and temperature of the waste are factors in assessing tank safety. Heat is
generated in the tanks from radioactive decay. An estimated heat load of 6.59 kW

(22,500 Btu/hr) was given in Agnew et al. (1997). This figure compares with an analytical
estimate for the tank of 6.28 kW (21, 0 Btu/hr) based on radionuclides that generate heat
(Table 2-1). These estimates are below the limit of 11.7 kW (40,000 Btu/hr) that separates
high- and low-heat-load tanks (Sm | 1986).

Table 2-1. Tank 241-A-101 Radionuclide Inventory and Projected Heat Load.

1,245,500 0.00472 : 5,940
53,400 0.00669 337
Total watts 6,277

2.10 SUMMARY

This section summarizes the results of sampling and analysis for the issues that apply to
tank 241-A- )1. The sampling performed on the tank to date has met the needs of the data
quality objectives that apply to the tank. Table 2-2 summarizes the characterization results
for the safety screening, flammable g¢ organic, historical model evaluation, compatibility,
vapor screening and pretreatment issues.

Table 2-2. Summary of Safety Screening, Flammable Gas, Organic, Vapor Screening
Historical fodel Evaluation, Compatibility and Pretreatment Evaluation Results. (2 sheets)

Safety Energetics The maximum 95% CI was 317 J/g, below
screening the threshold limit of 480 J/g for all
samples.
Flammable gas Vapor measurcment reporwey @ maximum

flammable gas reading of 7% of the LFL -
under the threshold limit of 25% of the
LFL.

Criticality All samples were <0.2 uCi/g, well below
36.1 uCi/g total alpha.
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Information about chemical, radiological, and/or physical properties is used to perform safety
analyses, engineering evaluations, and risk assessments associated with waste management
activities, as well as regulatory issues. These activities include overseeing tank farm
operations and identifying, monitoring, and resolving safety issues associated with these
operations and with the tank wastes. )isposal activities involve designing equipment,
processes and facilities for retrieving wastes and processing them into a form suitable for
long-term storage.

Chemical and radiological inventory information is generally derived using three approaches:
1) component inventories are estimated using the results of sample analyses; 2) component
inventories are predicted using the HDW Model based on process knowledge and historical
information; or 3) a tank-specific process estimate is made based on process flowsheets,
reactor fuel data, essential material usage, and other operating data. '

An effort is underway to provide waste inventory estimates that will serve as the standard
characterization for the various waste management activities (Hodgson and LeClair 1996).
As part of this effort, an evaluation of available information for tank 241-A-101 was
performed using the following:

° Two core samples taken in July 1996 (Steen 1997).
e  Waste transactions and operating data that confirm expected waste types.

e  Comparison with compo. ion data from two waste tanks (241-A-102
and 241-A-103) that are expected to have a similar SMMA salt compositions.

e  An inventory estimate generated by the HDW model (Agnew et al. 1997).

Based on this evaluation, a best-basis inventory was developed. The sample-based
inventories were preferred in all cases. The HDW model inventories were used when
analytical data were not available.

The waste in tank 241-A-101 consists primarily of saltcake and saturated liquid produced by
the 241-A Evaporator (3,596 kL [950 kgal]). A small layer of sludge (approximately 11 kL
[3 kgal]) with higher concentrations of silicon, iron and *Sr is also present. The best-basis
inventory for tank 241-A-101 is presented in Tables 3-1 and 3-2.

3-1
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4.0 RECOMMENDATIONS

Results of core samples obtained during July 1996, grab samples obtained in April 1996, and
vapor samples obtained in June 1995 from tank 241-A-101 are presented in this report. All
analytical results for the safety scret ing DQO were well within the safety notification
mits. Core samples obtained from two horizontally spaced risers and v: or samples from a
iird riser indicate that the tank contains two vertic: 7 homogeneous waste layers.
Flammable gas trapped in the (upper) nonconvective waste layer in the tank is -of concern and
is being further investigated to assess whether the tank can be classified as "safe."

lammability analyses performed in accordance with Cash (1996a) showed that the LFL in
the tank headspace was well under the threshold limit of 25 percent. However, RGS samples
showed that 14 percent by volume of the nonconvective waste layer in the tank was filled
with gas that contained about 75 perce hydrogen. RGS samples also showed that a high
concentration of ammonia was dissolved in tank liquids in a convective layer (lower portion
of the tank). These RGS results are being evaluated by the flammability program.

Organic analyses were performed in accordance with the organic complexants DQO

- (Turner et al. 1995). Analytical results showed that the TOC was below the threshold limit
of 3 percent, and no separate organic layer was observed. Based on samples obtained, all
analyses indicated that organic Watch st status r tank 241-A-101 should be reevaluated.

Vapor samples confirmed that the LFL is below the threshold limit of 25 percent and showed
that vapor toxicity is not a concern for iis tank.

The gateway analysis for the historical DQO passed for segment 4 samples (which
represented the nonconvective layer in e tank), but failed for segment 14 (which
represented the convective layer). These results indicate that historical models of tank waste
types agree with sample results for segment 4 sufficiently to meet requirements specified in
the historical DQO (Simpson and McCain 1996). However, segment 14 sample results did
not agree with the historical model. A characterization best-basis inventory was developed
for the tank contents based on the core sample data obtained.

As a result of a compatibility assessment based on grab samples and push core drainable
liquid samples, salt well pumping is pl ned for tank 241-A-101, contingent on meeting
requirements specified by Blaak (1997). Final evaluations based on core sample results will
be conducted before salt well pump g begins.

_ Table 4-1 summarizes the status of t Project Hanford Management Contractor (PHMC)
TWRS Program review and acceptance of the sampling and analysis results reported in this
TCR. All DQO issues required to be addressed by sampling and analysis are listed in
column one of Table 4-1. The second column indicates whether the requirements of the
DQO were met by the sampling and analysis activities performed and is answered with a
"Yes" or a "No." The third column indicates ¢ urrence and acceptance by the program in

4-1
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Table 4-2. Acceptance of Evaluation of Characterization Data and:
Inf it for Tank 241-A-101.

S ety categorization . Yes N/D
(undetermined)

Flammability analysis (in progress) N/D
Organic analysis Yes Yes
Organic solvents no N/D
Historical "gateway" analysis Yes Yes
Waste compatibility evaluation Yes Yes
Note:

ND = not decided
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PENDIX A

HISTORICAL TANK INFORMATION

Appendix A describes tank 241-A-101 based on historical information. For this report,
historical information includes any information about the fill history, waste types,
surveillance, or modeling data about the tank. This information is necessary for providing a
balanced assessment of the sampling and analytical results.

This appendix contains the following i1 rmation:

Section Al: Current status of the tank, including the current waste levels and
the stabilization and isolation status of the tank.

Section A2: Information about the tank’s design.

Section A3: Process n vledge of the tank; i.e., the waste transfer history
and the estimated contents of the tank based on modeling data.

Section A4: Surveillance data for tank 241-A-101, including surface-level
readings, temperatures, : d a description of the waste surface based on
photographs.

Section AS: References for Appendix A.

Historical sampling results (results from samples obtained before 1989) are included in

Appendix B.

A1.0 CURRENT TANK STATUS

As of December 31, 1996, tank 241-A-101 contained an estimated 3,607 kL (953 kgal) of
waste classified as double-shell slurry feed (Hanlon 1997). Liquid waste volumes are
estimated using a photographic evalua n. The solid waste volumes are estimated using an
ENRAF! surface level gauge. The solid waste volume was last updated on November 21,
1980. The amounts of various waste phases in the tank are presented in Table Al-1.

'ENRAF is a registered trademark of ENRAF Corporation, Houston, Texas.
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Table A2-1. Tank 241-A-101 Risers.'??* (2 sheets)

pare, s n diversion oo

3 Fill, sealed in di rsion box 241-A-152
3 1Fill. sealed in valve nit 241-A-501
Notes:

CEO = change engineering order

ECN = engineering change order

LOW = liquid observation well

!Alstad (1993)

’Tran (1993)

3itro Engineering Corporation (1988)

‘General Electric (1967)

Indicates risers tentatively available for sam ng (Lipnicki 1997)

A plan view that depicts the riser and nozzle configuration is shown as Figure A2-1.
Risers 15, 16, and 24 are tentatively available for sampling (Lipnicki 1997). A tank
cross-section showing the approximate waste :vel, along with a schematic of the tank
equipment, is in Figure A2-2.

A3.0 PROCESS KNOWLEDGE

The following sections: 1) provide information about the waste transfer history of
241-A-101; 2) describe the process wastes that were transferred; and 3) give an estimate of
the current tank contents based on waste tran :r history.

A3.1 WASTE TRANSFER HISTORY

Table A3-1 summarizes the waste transfer history of tank 241-A-101 (Agnew et al. 1997b).
PUl X organic wash waste was initially added to tank 241-A-101 in the first quarter of
1956. PUREX HLW was added to tank 241-A-101 from the first quarter of 1957 through
the first quarter of 1961. PUREX low-level waste was also added to tank 241-A-101 during
the second, third and fourth quarters of 1958. Evaporated water condensate from the waste
was sent to the 216-A-008 crib in the third and fourth quarters of 1956. From the second
quarter of 1957 through the first quarter of 1' 1, the condensate from tank 241-A-101 was
sent to tank 241-A-106.
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Figu -1. Riser onfiy for Tank 241-A-101.
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Table A3-1. Tank 241-A. _01 Ma

Transfers.!? (2 ~ ets)

PUF X WW 1956 250 Te6
A-008 COND  |1956 _102 27
PUREX 1956 - 1961 |16,021 4,232
1241-C-106 spernatant | 1957 ~886 234
241-A-106 COND  |1957 - 1961 |-15,642  |-4,132
241-A-106 1958 344 91
PUREX L 1958 2,063 545
Water Tater 11960 780 259
UREX WW 1960 64 17
A-024 COND _ |1961 - 1964 |-3,085 -815
PUREX wWw 1963 - 1968 8,468 2,237
241-A-102 "OWW 1963 - 1969 |-7,389 1,952
241-C-103 TOWW _ |1965 - 1966 |-2,453 648
241-A-103 1966, 1968 |3,555 969
PUREX 1966, 1970 |4 106
241-A-105 TOWW [1968 3,081 -814
SRR 1969 -34 9
241-A-104 1969 -2,586 -683
241-A-106 1969 - 1971 |-1,190 73
241-AX-104 P 1970 1,499 396
241-C-105 P 1972 11,454 384
>UREX PL 1973 19 5
WATER WATER 1969, 1970 |4,444  |1,1/4
B Plant SRR 1973 - 1975 |4,058 1,072
241-A-106 P, B 1973, 1975 |-856 226
241-C-104 P, B 1973 - 1976 6,163 1628
T B 1975 - 1980 (2835 473
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k 241-A-101 sent waste to tank 241-A-105 during the first and second quarter of 1968
and received PUREX HLW from tank }1-A-103 in the third quarter of 19¢  ..ush ater
from miscellaneous sources was sent to tank 241-A-101 in the first quarter of 1969 and the
second quarter of 1970. Waste was sent from tank 241-A-101 to the strontium recovery
operations in B Plant during the first quarter of 1969. Additional waste was sent from
tank 241-A-101 to tanks 241-A-104 an -106 during the second, third and fourth quarters of
1969.

Tank 241-AX-104 sent PUREX HLW to tank 241-A-101 in the first and second quarters of
1970. During 1970 and the first quarter of 1971, waste was sent to tank 241-A-106 from
tank 241-A-101. Tank 241-A-101 sent waste to tank 241-C-10S during the second quarter of
1972.

Strontium recovery waste from B Plant was received into tank 241-A-101 during 1973, the

first quarter of 1974, and the third iarter of 1975. PUREX low-level waste was received

by tank 241-A-101 and waste was sent to tanks 241-A-106 and 241-C-104 from

tank 241-A-101 from the fourth quarter of 1973 to{ : second quarter of 1975. Flush water

from miscellaneous sources was received by tank 2¢ -A-101 in the third quarter of 1975.
rom the third quarter of 1975 to tl ird quarter of 1976 the tank received waste from

tanks 241-A-102, 241-A-106 and 2«  X-103. During that time waste was sent to

tanks 241-C-104 and 241-A-106. / these transfers only 11 kL. (3 kgal) of waste

remained in the tank from the PUREX and B Plant transfers that occurred between 1956 and

the third quarter of 1976.

From the fourth quarter of 1976 through the third quarter of 1980, tank 241-A-101
exchanged evaporator feed waste wi! tank 241-A-102 to be used for 242-A Evaporator

- operations. The cumulative waste received during this period (1,983 kL [524 kgal]) makes
up the convective salt slurry layer on top of the sludge heel in the tank. During this time
waste was also received from tank 241 X-104 and sent to tank 241-AW-103.

From October to November 1980, the last batch (1,669 kL [441 kgal]) of waste was
transferred to tank 241-A-101 from tank 241-A-102 (Brevick et al. 1996). This waste was
the residual from the 81-1 evaporator campaign and constitutes the upper nonconvective
saltcake layer in the tank.

A-11
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A3 © TTSTORICAL ESTIMATION OF TAM CONTENTS
The hi rical transfer data used for this estimate are from the following sources:

° Waste Status and Transaction Record Summary (WSTRS) (Agnew et al.
1997b). WSTRS is a tank-by-tank quarterly summary spreadsheet of waste
transactions.

e  Hanford Tank Chemical and Radionuclide Inventories: HDW Model Rev. 4,
(Agnew et al. 1997a). This document contains the HDW list, the SMM, the
tank layer model (TLM) and the Historical Tank Inventory Estimate.

e Tank Layer Model. The TLM defines the sludge and saltcake layers in each
tank using waste composition and waste transfer information.

° The Hanford Defined Waste List (HDW list). The HDW list is comprised of
approximately 50 waste types fined by concentration for major
analytes/compounds for both sludge and supernatant layers.

e  Supernatant Mixing Model. This is a subroutine within the HDW model that
calculates the volume and composition of certain supernatant blends and
concentrates. '

Using these records, the TLM defines the sludge and saltcake layers in each tank. The
SMM uses information from the WSTRS, the TLM and the HDW list to describe the
supernatants and concentrates in each tank. Together, the WSTRS, TLM, SMM and HDW
list determine each tank’s inventory estimate. These model predictions are considered
estimates that require further evaluation using analytical data.

Based on Agnew et al. (1997a), tank 241-A-101 contains 3,607 kL (953 kgal) of waste
comprised of a bottom layer of 11 kL (3 kgal) of PUREX HLW (P1) beneath a 3,596 kL
(950 kgal) layer of SMMA1. Figure A3-1 shows a graphical representation of the estimated
waste types and volumes for each tank layer.

The P1 layer should contain above one weight percent of iron, hydroxide, sodium,
carbonate, silicate, nitrite, and calcium, and above a tenth of a weight percent of nickel,
sulfate, and ammonia. High radioactivity w. be found because of the quantity of strontium
and cesium present.

Based on the Agnew et al. (1997a) tank model, the SMMAL layer is expected to contain
greater than one weight percent of nitrate, sodium, hydroxide, nitrite, aluminum, carbonate,
and sulfate, and between one and 0.1 weight percent of phosphate, chloride, chromium,
potassium, silicate, and various organic species. SMMA1 waste is expected to have on the
order of 100 times lower radioactivity than the P1 layer. Table A3-2 shows the tank layer
model estimate for waste types and concentrations in tank 241-A-101.

A-12
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Figure A3-1. Tank Layer Model.

3596 kL [950 kgall SI 4A1

11 1 . [3 kgal]l P1

- Waste Type

Waste Volume

A4.0 § RVEILLANCE DATA

Tank 241-A-101 surveillance includes surface-level measurements (liquid and solid) and
temperature monitoring inside the tank (waste and headspace). The data provide the basis
for determining tank integrity.

Liquid level measurements may indic : if there is a major leak from a tank. Solid surface-
level measurements provide an indication of physical anges and consistency of the solid
layers. - '
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A4.1 SURFACE-LEVEL READINGS

A Food Instrument Corporation gauge, in the automatic mode, was used to monitor the waste
surface level in tank 241-A-101 until ay 10, 1982, A manual tape was used to monitor the
waste surface level in tank 241-A-101 uatil July 3, 1995. A manual ENRAF™ system was
used to begin taking readings on September 12, 1995 through riser 6. On November 25,
1996, the waste surface level was '6 cm (345 in.), as measured by the manual ENRAF™
system. A graphical representation of the volume measurements is presented as a level
history graph in Figure A4-1.

A4.2 DRY WELL READINGS

Tank 241-A-101 has 11 dry wells. Dry wells 10-01-04, 10-01-16, and 10-01-28 (all active
before 1990, current readings >200 ) have readings greater than 50 ¢/s background
radiation. An occurrence report was issued in July 1980 due to an increase of activity in dry
well 10-01-04. The source of activity for dry wells 10-01-04 and 10-01-16 was attributed to
contamination leaching into the soil around the 241-A-01B pit area (Brevick et al. 96).

A4.3 INTERNAL TANK TEM] RATUR S

Tank 241-A-101 contains three th n ouple trees located in risers 2, ), and 12. The
thermocouple tree located in riser 12, with 18 thermocouples to monitor the waste
temperature, is the only operable thermocouple tree, Temperature data recorded from
October 24, 1976 to November 18, 1 '6 were obtained from the Surveillance Analysis
Computer System (SACS). The average temperature from the SACS data is 58.3 °C
(136.9 °F), the minimum is 20.7 °C 9.3 °F), and the maximum is 82.2 °C (180 °F).

The average tank 241-A-101 temper: re from the SACS data over the last year (November
1995 through November 1996) was 56.5 °C (133.7 °F), the minimum was 20.7 °C

(69.3 °F), and the maximum was 68.61 °C (155.5 °F). The high temperature on November
18, 1996 was 64.56 °C (148.2 °1 i thermocouple 9 (located in the waste) and the
minimum was 36.3 °C (97.4 °F) srmocouple 18 (located in the headspace). A graph of
‘the weekly high temperatures can be found in Figure A4-2. Plots of the individual
thermocouple readings can be found . Brevick et al. (1996).

Ad.4 TANK 241-A-101 PHOTO( \PHS

The August 1985 photographic montage of tank 241-A-101’s interior shows a dry and solid
surface of saltcake. Various pieces of equipment and risers that are identifiable have been
labeled on the montage. The waste level has not changed since the photographs were taken;
therefore, this photographic montage should accurately represent the current appearance of
the tank’s waste.
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Figure A4-1. Tank:@ A-101 Level History.
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Figure A4-2. Tank 24 -A-101 Weekly High Temperature Plot.
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APPENL... B
SAMPLING OF TANK 241-A-101
Appendix B provides sampling and ana is information for each known sampling event for
tank 241-A-101 and provides an assesst at of results. :

e  Section B1: Tank Sampling Overview

Section B2: Samj ng Events
B2.1 1996 Push Core
B2.2 1996 Grab Sample
B2.3 1995 Vapor Sample
B2.4 Historical Samples

® Section B3: Assessment of ( aracterization Results
e  Section B4: Appendix References

Future sampling of tank 241-A-101 w  be appended to the above list.

B1.0 A! .SAMPLING OV]1 VIEW

This section describes the sampli  and analysis events for tank 241-A-101. Push core
samples were taken in July 1996 to satisfy the requirements of the Tank Safety Screening
Data Quality Objective (Dukelow et . 1995), Flammable Gas Tank Safety Program Data
Reguirements for Core Sampling Analysis (Cash 1996a), Data Quality Objective to Support
Resolution of the Organic Complex:  Safety Issue (Turner et al. 1995), the Historical Model
Evaluation Data Requirements (Sim  n and McCain 1996), Data Quality Objectives for
Tank Farms Waste Compatibility i am (Fowler 1995), and Strategy for Sampling Hanford
Site Tanks for Developmen: of Disp ' Technology (Kupfer et al. 1995). Sampling and
analyses were performed in accordance with the Tank 241-A-101 Push Core Sampling and
Analysis Plan (Field 1996b).

Three grab samples were taken in April 1996 to satisfy requirements for Data Quality
Objectives for Tank Farms Waste Compatibility Program (Fowler 1995). Sampling and
analyses were performed in accorc ce with the Compatibility Grab Sample and Analysis
Plan (Field 1996a).

Vapor samples were taken in June 1995 to satisfy the Data Quality Objectives for Tank
Hazardous Vapor Screening (Osborne and Buckley 1995) and the organic solvents issue

B-3






HNF-SD-V 1-ER-673 Rev. 0

B2.0 TANK 241-A-101 GI INTS

i
Sampling events are described in th' section. Analytical results are presented in
Tables B2-10 rough B2-129. The 1995 vapor sample and 1996 core sample analytical
results were used to characterize current tank contents. Historical sample resi s are
presented in Section 2.4. '

B2.1 1996 PUSH CORE SAMPLING EVENT

Two cores of 19 segments each were recovered from tank 241-A-101 during the July 1996
sampling event.

Core 154, riser 15 was sampled fr 1 July 11 to July 18, 1996. Nineteen segments were
retrieved with 94 percent recovery. Malfunctions occurred during sampling of segments 11
and 19 of this core. Liquids retrieved for both of these segments were primarily hydrostatic
head fluid (HHF). During sampling, flammable gas readings in the drill string exceeded the
operating limit of 5 percent of the LFL, requiring argon gas purges to stay within procedural
LFL limits. Retained gas samples were taken for segments 5, 8 and 12. X-rays were
obtained for each of these segments during sampling. Segment 19 was also taken as an RGS
sar le, but was extruded and analyzed as a routine sample because of sampling problems
encountered.

Core 156, riser 24 samples were obtained from July 22 to July 25, 1996. Nineteen segments
were retrieved, with 94 percent recov r. Flammable gas readings in the drill string were
even higher than for core 154, and re ired frequent argon gas purges to stay within
procedural LFL limits. Lower flammability limit readings in the drill string reached as high
as 24 percent during sampling of segment 12. Segments 2, 9, 16 and 19 were RGS samples;
sampling X-rays were obtained for each of these segments.

In addition to segment samples, a fie] lank obtained during the sampling operation and a -
lithium bromide blank were sent to the 222-S Laboratory for analysis.

B2.1.1 Sample Handling

Two cores were received by the 222-S Laboratory between July 16 and August 21, 1996.
Retained gas samples were extruded by the Process Chemistry and Statistical Analysis
Group. The samples were extruded between July 24 and August 26, 1996. The sample
numbers were 96-297 to 96-315 for core 154 and 96-336 to 96-354 for core 156. No liner
liquid was collected for any of the samples. Drainable liquid made up most of the sample
for segments 11 through 19 for both cores and segment 10 of core 156. Segments 1 through
9 of both cores contained solids classified as moist salt and no drainable liquid.
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e B2-3. S

Me Anal St

1 QA0 its)

[Lower half

$96T004532
S96T004533
S96T004594
S96T004597
S96T004600
S96T004562

Density

DSC, TGA, TIC/TOC
Fusion, ¢ A, alpha
ICP (acid digest)

IC (water digest)
Archive

RGS

RGS

Upper half

S96T004454
S96T004536
S96T004603
S96T004610
S96T004617
S96T004563

Density

DSC, TGA, TIC; OC
Fusion, GEA

ICP (acid digest)

IC (water digest)
Archive

Lower half

S96T004453
S96T004534
S96T004595
S96T004598
S96T004601
S96T004564

Density

DSC, TGA, TIC/TOC
Fusion, GEA, alpha
ICP (acid digest)

IC (water digest)
Archi

Upper half

S96T004524
S96T004537
S96T004604
S96T004611
S96T004618
S96T004565

Density

DSC, TGA, TIC/TOC
ion, GEA

ICP (acid digest)

IC (water digest)

Archive

Lower half

S96T0C 123
S96T004538
S96TOC 124
S96T004634
S96T004644
S96T0045¢€

Density

DSC, TGA, I[C/TOC
Fusion, GEA, alpha
ICP (acid digest)

IC (water digest)
Archive
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Consistently poor spike recoveries (outside of the 75 to 25 percent ra ) were reported for
Al and Na. The poor recoveries were attributed to the high concentration of these analytes
in the samples with respect to the amount of spike standard added. A post-digestion spike
was performed; the results for Al ranged from 92.5 to 104.3 percent and the results for Na
ranged from 87.8 to 106.1 percent.

Occasional preparation blanks showed results above the detection level. The lev: ; of these
contaminants in the preparation blanks are inconsequential when compared to the result for
the sample and do not impact sample data quality.

B2.1.3.2 Ion Chromatography. Samples for IC were prepared by water digestion and
performed in duplicate per rocedure LA-533-105. A full suite of analytes are reported. All
of the anions were above detection lin 5. The primary anion in a samples was nitrate.

High RPDs (> 20 percent) were reported for several analytes (F, NO,;, SO,, PO,) and were
attributed to sample inhomogeneity. Several subsamples had spike recoveries outside the

75 to 125 percent range for Cl, F, and NO,. The chemist noted t t e low spike recoveries
1 F were the result of organic acid interference. The spike failures for NO; were due to
the high concentration of NO, in the sample with respect to the amount of spike standard
added. No analytical anomalies were reported for Br. The standard recoveries for these

~ analyses were within the required lir

B2.1.3.3 Hydroxide. Hydroxide an: ses were performed on direct drainable liquid
samples using rocedure LA-661-102. No anomalies or difficulties were encountered.
Sample results ranged from 1.75E+04 to 4.96E+04 ng/g.

B2.1.3.4 Total Inorganic Carbon/Total Organic Carbon. TIC and TOC analyses were
performed using procedure LA-342-1( . The chemist noted difficu es in the overall
analysis of the tank 241-A-101 samplt caused by the sar les reacting with the reagents used
in the method. High RPDs (> 20 percent) were reported for 12 subsamples and selected
subsamples had rerun or triplicate analyses performed. Consistently poor spike recoveries
(outside the 75 to 125 percent range) were reported for the TIC analyses, and two samples
failed the spike recovery for TOC. The chemist noted these failures may have been caused
by matrix interferences and the high concentration of these analytes with respect to the
amount of spike standard added. Sample results for TIC ranged from 761 to 22,900 ug/g
and for TOC from 1,000 to 12,500, .

B2.1.3.5 Total Alpha Activity. Total alpha analyses were performed on a fusion digested
sample with an alpha proportional counter according to procedure LA-508-101. All total
alpha results were well below the DQO notification limit of 41.0 uCi/g. The maximum total
- alpha a¢ ity result was 0.13 uCi/g (core 156, segment 5), indicating that the potential for a
criticality event is extremely low. RPD values for six of the samples exceeded 20 percent;
however, no reruns were requested because all results were well below the notification limit.

B-23







HNF-{ -WM-ER-673 Rev. 0

B2.1.3.11 Differential Scanning Calorimetry. The DSC analyses were performed under a
nitrogen a os_:re using procedure LA-514-113 and a Mett "™ Model _) diff

scanning calorimeter, and procedure LLA-514-114 and Perkin-Elmer™ equipment. No
exotherms were observed in excess of e safety screening notification limits. However,
small exotherms were observed in a few of the solids and drainable liquid samples. No
quality control problems were noted.

B2.1.4 1996 Push Core Retained Gas Sample Results

Retained gas measurement results sho three major constituents in the vapor phase:

161+0.9 percent nitrogen, 75+3.8 per at hydrogen and 5.610.3 percent nitrous oxide. The
remainder of the gas composition is a aonia, methane and other hydrocarbons. The
ammonia concentrations in tank 241-A-101 ranged from 3,200 to 16,000 umole/L of waste
(These concentrations should be regar 1 as lower bounds because they do not account for
ammonia lost to condensation.) This nslates to approximately 890 m® (31,400 ft®) of
ammonia at standard temperature and essure (STP), more than 99.9 percent of which is
dissolved in the waste. ‘

The extraction results show that the in sle gasses were primarily retained in the upper
nonconvective layer. About 14 perce: volume of the nonconvective (upper) layer was
filled with retained free gases, wh :(  ercent by volume of the convective (lower) layer
was retained gas. Based on these RGS estimates, the inventory of hydrogen at STP was 218
m® (7,700 ft).

Table B2-56 shows the estimated concentrations of the insoluble and low solubility gases in
Tank 241-A-101. Table B2-57 shows e total ammonia concentration per liter of waste
under in-tank conditions, and Table B2-58 shows a preliminary estimate of the volume of gas
constituents in the nonconvective layer in Tank 241-A-101 at STP. The method for
determining these values and addition: detail on the RGS samples, analytical methods used
and results are presented in Shekkariz et al. (1996).

B2.2 1996 GRAB SAM LE

B2.2.1 Sample Handling

Three grab samples, 1A-96-1, 1A-96-2 and 1A-96-3, were obtained from riser 4 on April 3,
1996 and received by the Westinghouse Hanford Company 222-S Laboratory on April 4,
1996. Table B2-5 describes each of the three samples, including sample number, depth,
phase (solid or liquid), color, texture, and amount of material recovered. '
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B2.2.2 Sample Analysis

Grab  iples from riser 4 were analyzed based on compatibility DQOs. Analyses included:
energetics, water content, TOC, TIC, ICP, IC, GEA, pH, OH, SpG, NH,, 2%y, *Sr and
1Am. Supernatant analyses were performed on 2 samples, but only limited analyses could
be performed for sample 1A-96-3 because of the small amount of liquids. Table B2-6
provides information regarding the various laboratory procedures used in the analysis of
these samples.

Table B2-5. Sa: le Description.!

1/518 1A-96-1 |Whole slightly « 1que yellow liquid with less than 1% solids.
” No orgar layer was present.
'4/1,163 1A-96-2 |Whole |Opaque yellow liquid with approximately 30% solids.

Solids were irty white and crystalline with dark, hard
chunks. No organic layer was present.

4/1,387 1A-96-3 |Whole |[Dark gray and wet with a crystalline slurry. The
sample was 0% solids with approximately 16 mL of
supernatant. No organic layer was present.

Notes:
1Steen (1997)
Depth in cm from the baseline of the tank.
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Table B2-8. Analytical Presentation Tables.

Percent water B2-92

Differential scanning calorimetry B2-89

Summary data for etals by ICP B2-60 through B2-81

Anions by IC B2-82 through B2-88
‘|Radionuclides 32-93 through B2-96

NH, 32-98

OH B2-87

pH , -~ |B2-90

SpG - ' B2-91

TOC B2-97

TIC ' B2-99

The four QC parameters assessed in conjunction with the tank 241-S-109 samples were
standard recoveries, spike recoverie iplicate analyses (RPDs), and blanks. The QC
criteria specified in the SAP (Field 19 a) were 80 to 120 percent recovery for standards and
spikes and < 20 percent for RP. . These criteria applied to all of the analytes. The only
QC parameter for which limits are not specified in the SAP is blank contamination. The
limits for blanks are set forth in g ies followed by e laboratory, and all data results
presented in this report have met 1 ruidelines. Sample and duplicate pairs in which any
of the QC parameters were outsid ese limits are footnoted in the sa1 le mean column
of the following data summary tables with an "a, b, ¢, d, e or f* as follows:

e  "a" indicates that the lard recovery was below the QC limit.
e  "b" indicates that the lard recovery was above the QC limit.
e  "c" indicates that the spike recovery was below the QC limit.

) "d" indicates that the =~ recovery was above { QC limit.

° "e" indicates that the was above the QC limit.

e  "f"indicates that the was contaminated.

B2.3 VAPOR SAMPLES

During July 1996, core sampling, v or sniff tests were performed using a combustible gas
analyzer. Table B2-9 shows headspace vapor concentrations measured before sampling and
ranges of vapor concentrations measured during sampling.
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Table B2-9. Sum P ily 19961 dspace Sniff Tests d . 1 Va
Samples. (2 sheets)

Jrganic vapors SUMMA™ cani r Dichlorodifluoromethane |0.010

or ; Chloromethane 0.018
triple sorbent trap —
Ethanenitrile 0.057
(acetonitrile)
Propanone (acetone) 0.72

Trichlorofluoromethane ]0.072
1,1-Dichloroethene 0.0066

Dichloromethane 0.012
Propanenitrile 0.019
Propanol 0.15
2-Butanone 0.084
Tetrahydrofuran 0.16
n-Butanenitrile 0.012
Benzene 0.013
n-Heptane 0.020
Pyridine 0.0085
Toluene 0.014
Organic vapors |SUMMA™ canister Tetrachloroethylene 0.013

or
triple sorbent trap’

1,3 Dimethylbenzene + |0.0073
1,4 Dimethylbenzene

Notes:
'Vapor concentrations were determined using sample-volume data provided by Westinghouse Hanford
Company and are based on av  ged data.
Inorganic analyte concentrations are based on dry-tank air at standard temperature and pressure.

*The maximum value for the two types of samples is shown. In general, there was a good
comparison between results for SUM A canisters and triple sorbent traps.

SUMMA is a trademark of Molectrics, Inc. (Cleveland, Ohio).
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A sample was received from tank 241-A-101 on Oc ¢ =~ 1980 for  ~“rsis ( 1sky
1980d). The data show that the solids were primarly sodium nitrate and sodium carbonate.
The high percentage of sodium hydroxide in the solids may be attributed to a large volume of
interstitial liquor trapped within the s ds.

Two sar les were received from tank 241-A-101 and reported on October 13, 1980 (Jansky
1980b). The samples were taken to determine the final product of slurry returned from the
242-A Evaporator. One sample was taken from 0.3 m (1 ft) below the waste surface, and
the other from 1.8 m (6 ft) below the waste surface. Both san les contained granular solids
that had settled to the bottom of t sample bottle. Both samples were centrifuged and
separated for analysis. ‘

Three samples from different depths were received in September, 1980 from tank 241-A-101
for analysis to determine the effects the solids present in the tank may have on the 242-A
processing parameters (Jansky 1980c).

In A1 st 1980, two samples (lab: :d T-2691 and T-2692) were analyzed from

tank 241-A-101 to determine waste vi me reduction (WVR) in the 242-A Evaporator
(Jansky 1980e). A 50-mL composite 1s prepared for a hot boildown. The dark brown
solution made determination of the nucleation point difficult. At 30 percent WVR, a slight
color change was noted and at 40 percent WVR the color was even darker. At 50 percent
WVR, the sample turned a "pea up green" color indicating final nucleation. The product
was allowed to stand for one hour before aliquots of the mixed product were taken and
centrifuged. The supernatant was separated from the solids and both were submitted for
analysis. :

B2.4.3 1979 Sample Event

Samples from tank 241-A-101 taken October 2, 1979 were analyzed for boildown
characteristics and WVR for the 242-A Evaporator (Delegard 1979). The samples were
boiled to nucleation at a pressure of 40 torr, allowed to cool to room temperature, then
centrifuged with the supernatant and s¢ ds analyzed.

B2.4.4 1976 Sample Events

On April 30, 1976, five samples of tank 241-A-101 waste were analyzed for heat generation
in the residual sludge (Horton 1976b). The samples were identified as follows: Sample

No. 4355 riser 19 north, No. 4365 01B sluice pit, No. 4364 riser 19 south side (did not have
enough solids to analyze), No. 4554 riser 19, and No. 4555 riser 20. Analyses were made
by fusing a known volume of solids from each sample with KOH, dissolving each melt with
concentrated HCl, and diluting each sample to a known volume with water.
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A sample w taken from { (241-A-101on ril 1, 1976 to be analyzed (Horton 197(
The sample had coarse, granular crystals "lik nd" intermixed with small particles and
chunks about the size of a quarter. The hard inks would not soften in water. The coarse,
granular crystals were grayish in color, while : small particles were reddish brown.

B2 519

A sample was taken from tank 241-A-101 on O¢ »er 14, 1974 to be analyzed. The sample
was reddish brown and was to be used for 242-A Evaporator feed evaluation (Wheeler
1974a).

A sample was taken from tank 241-A-101 in ne, 1974 (Wheeler 1974b). The sample was
dark brown with about five percent solids. T sample was to be used for feed in the
242-A Evaporator.
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Table B2-22. Tank 241-A-101 Analytical Results: Molybdenum (ICP). (3 sheets)

S96T004613 156:6 Uoper half  [68.1 65.6 66.85
wod o] 4 1 =15
S96T004599 156:7 Lower nair  |63.4 01.8 62.6 -
S961uvV4614 156:7 Upper half [62.8 64.6 63.7
S96T004615 156:8 Upper half |60 58 59
S96T004637 156:8 Lower half |<71.3 <71.7 n/a
S96T004616 156:10 Upper half |{<69.6 <70.5 n/a
[S9.. 04638 156:10 Lower half |77 81.4 79.45
S96T004639 156:11 Lower half  33.9 91.1 92.5
S96T004640 156:12 Lower half <70.5 <70.1 n/a
S96T004285 156:13 Lower half {43.9 41.7 - 42.8
S96T004641 156:14 Lower half |<68.6 70.1 n/a
S96T004642 156:15 Lower half |[<72.4 <71.8 n/a
S96T004643 156:17 Lower half |<70.5 <69.6 n/a
S96T004286 156:18 Lower half [44.7 59 51.85
S96T005246 154:Comp {Comp <92.3 <973 n/a

S96T004110 154:11 DL 6.37 6.36 6.365
S96T004115 154:13 DL 140 137 138.5
S96T004116 154:14 DL 132 151 141.5
S96T004117 154:15 DL 143 136 139.5
S96T004118 154:16 DL 150 147 148.5
S96T004671 154:17 DL 6.36 6.37 6.365
396T004669 154:18 DL 156 134 145

S96T004672 154:19 DL 36.6 37.9 37.25
S96T004582 156:10 DL 116 169 142.5
S96T004583 156:11 DL J 150 156 153
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* October 1980 Supernatant Sample. '+

Table B2-105. R . Dated November 13,

46.10 wt%

NaAlQ, 1.53 8.68

NaOH 3.51 13.. 16
NaNo, 1.11 14.85 4
NaNO, 1.89 11.12 52
Na,CO, 0.16 1.] ~1
Na,PO, 0.05 0.57
TOC (g/L) 19.10 3.93
Notes:

1Jansky (1980b)

2Pre-1989 analytical data have not been validated and should be used with caution.
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upernatant Sample. '

-
H,0 (Wt%)

NaAlO, 2.54 15.95 0o

~ [NaOH 42 22.96 )

NaNO, 3.79 19.34 0 )
NaNO, .11 13.73 30.7

Na,CO, ).24 1.95 26.1

Na,PO, ).08 ' 1 23.4

TOC (g/L) 10.71 2.44 0

Notes:

Jansky (1980c)

2Pre-1989 analytical data have not be:  validated and should be used with caution.

3Analytical results indicated that com  tants (measured by TOC) had precipitated. This gave weight
percents of: NaNQ,/45.9, Na,CO,/21.3, Na,PO,/18.6, and 1JC/14.3.
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APPENDIX _

STATISTICAL ANALYSIS FOR ISSUE RESOLUTION

In Appendix C, the results of the analyses required for the applicable DQO reports for
tank 241-A-101 are reported. Specifically, statistical manipulations required in the DQO
reports are documented in this appendix as follows.

e  Section C1: Statistical analysis supporting the Safety Screening DQO
(Dukelow et al. 1995). Specifically, confidence intervals were needed to
support the plutor  n (criticality) threshold limit.

e  Section C2: Statistical analysis supporting the Organic DQO (Turner et al.
1995).

e  Section C3: Gateway analysis supporting the Historical Model Evaluation
Data Requirements DQ (Simpson and McCain 1996).

e  Section C4: Analysis for hydrostatic head fluid contamination.

e  Section C5: References for Appendix C.

C1.0 STATIST 5 FOR SAFETY SCREENING
~ DATA JALITY OBJECTIVE

The safety screening DQO (Dukelow et al. 1995) defines acceptable decision confidence
limits in terms of one-sided 95 percent confidence intervals. In this appendix, the results of
calculating one-sided confidence limits supporting the safety screening DQO are reported for
tank 241-A-101. All data in this section are from the final boratory data package for the
1996 core sampling event for tank 241-A-101 (Steen 1997).

Confidence intervals were computed for each sample number from tank 241-A-101 analytical
data. The sample num s and confidence intervals are provided in Table C1-1 for alpha
and Table C1-2 for DSC.

The upper limit (UL) of a one-sided 95 percent confidence interval on the mean is

B+ taro.0s * 6;.-
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In this equation, 4 is the arithmetic mean of ata, 0; is the estimate of t  standard
deviation of the =zan, and ty s is the quantile from Student’s t distribution with df degrees
of freedom for a one-sided 95 percent confidence interval.

For the tank 241-A-101 data (per sample number), df equals the number of observations
minus one.

The upper limit of the 95 percent confidence interval for each sam; : number _ised |
data is listed in Table C1-1. Each confidence interval can be used to make the followmg
statement. If the upper limit is less than 41 pCi/g (61.5 pCi/mL for drainable liquid), then
one would reject the null hypothesis that the alpha is greater than or equal to 41 uCi/g
(61.5 uCi/mL for drainable liquid) at the 0.05 level of significance. .'The maximum upper
limit to a 95 percent CI on the mean for alpha was 0.181 uCi/g, for core 154 segment 9,
lower half. This is well below the threshold limit of 36.1 uCi/g.

The upper limit of the 95 percent confidence interval foreachss _ enum based DSC
data is listed in Table C1-2. Each confidence interval can be used to make the following
statement. If the upper limit is less than 480 J/g, then one would reject the null hypothesis
that DSC is greater than or equal to 480 J/g at the 0.05 level of significance. The maximum
upper limit to a 95 percent CI on the mean for DSC was 317 J/g, for core 154, segment 10,

upper half. This is below the threshold limit of 480 J/g.

Table C1-1. 95 Percent Confidence Interval Upper Limits for Alpha for

Tank 241-A-101 (Units are uCi/g or uCi/mL). (2 sheets)

S96T004705 154:1, lower half 1.13E-01 | 5.50E-03 1.47E-01
S96T004729 154:2, lower half 8.69E-02 | 1.07E-02 1.54E-01
S96T004706 154:3, lower half 1.19E-01 | 1.50E-03 1.28E-01
S§96T004730 154:4, lower half 1.05E-01 | 5.85E-03 1.42E-01
S96T004731 154:6, lower half 1.12E-01 | 1.10E-02 1.81E-01
S96T004086 154:7, lower half 7.44E-02 | 3.25E-03 9.49E-02
S96T004732 154:9, lower half 6.70E-02 | 5.40E-03 1.01E-01
S$96T004088 154:10, lower half 2.09E-02 | 6.50E-04 2.50E-02
S96T004672 154:19, drainable liquid 7.68E-03 | 7.30E-04 1.23E-02
S96T004734 154:19, lower half 1.15E-02 | 3.50E-04 1.37E-02
S96T004594 156:1, lower half 7.11E-02 | 5.15E-03 1.04E-01
S96T004595 156:3, lower half 7.29E-02 | 6.50E-04 7.70E-02
S96T004624 156:4, lower half 1.01E-01 | 9.65E-03 1.62E-01
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core 154. Values for each of the core 154 composite analytes were = to 10 pércént '
historical model estimates.

Table C2-2 summarizes the results of this analysis.

Table C3-2. art 2 of Gateway Analysis.
Sodium ng/g 1.50E+05 150,000 181,000
Aluminum ugl/g 24, 0 2,490 30,700.
Chromium ugl/g 1,440 144 1,820
Nitrite ugl/g 61,90 6,190 90,300
Nitrate ug/g 1.56E+ ) 15,600 102,000
Carbonate uglg 17,3 1,730 23,150
Phosphate ug/g 4,920 192 9,360
Sulfate ugl/g 15,100 1,510 15,500
BICs uCi/g 155 15.5 259 -
NSr uCi/g 79.8 7.98 19.6
Percent water |Percent [45.9 }.59 40.0

Note:
'Agnew et al. (1997)

In summary, the upper layer comprising segments 1 through 10 agrees with historical
predictions for the SMMAI1. The lower half of the tank is a salt slurry with a few solids that
appear to have settled after waste was moved from the tank. The HDW model does not
account for this separate layer in e ti

C4.0 ANALYSIS FOR HYDROS ATIC HEAD FLUID CONTAMINATION

Water was used as a hydrostatic head . id (HHF) in the acquisition of cores 154 and 156.
Lithium bromide was added to the HHF to act as a tracer. Composite and segment analyses
for lithium and bromide were performed in accordance with the sampling and analysis plan
(Field 1996) to detect contamination of the waste samples with HHF. Analytical results for
lithium and bromide are shown in Table B2-20 and B2-34, respectively.

C-13
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C41 LIT M

Lithium was analyzed by ICP using procedures LA-5 -151 and LA-505-161. Samples were
prepared in accordance with procedure LA-505-151. Sample results shown in Table C3-1
are for samples that had lithium results that e eseded 100 ug/g. Because probal : incursion
of HHF into these samples, bromide was req ited as a secondary analysis.

Table C4-1. Tank 241-A-101 Lithium Results.

S96T004094 154:10, upper half 554

[>Y01ul4740 154:19, lower half 3,180
>yoT004638 156:10, lower half 130.5
S96T004642 — [430:13, lower nair 14U.0

SO6T004110 154:11 1,620

S96T004671 154:17 1,650
S96T004672 154:19! 10.2
Note:

'Although the lithium result for this sample was low, it was included because bromide was high.

C4.2 BROMIDE

Bromide was analyzed by IC using procedurc .A-533-105. Bromide analyses were reported
for all samples shown in Table C3-1. Bromi results are shown in Table C3-2.

For the bromium concentrations observed, w r content caused by HHF intrusion was
determined using the approar outlined in W <elman (1996). Corrected water content for
each of these samples is shown in Table C3-2. The results indicate that drainable liquid
segments 11 and 19 of core 154 are mostly ¥ [F.
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APPENDIX

EVALUATION TO ESTAE [SH BEST-BASIS INVENTORY FOR
SINGLE-SHELL TANK 241-A-101

An effort is underway to provide waste i ‘entory estimates that will serve as standard

aracterization source terms for the various waste management activities (Hodgson and
LeClair 1996). As part of this effort,  evaluation of available information for tank
241-A-101 was performed, and a best-basis inventory was established. This work, detailed
in the following sections, follows the 1 thodology that was established by the standard
inventory task. :

D1.0 CHEMICAL INFORMATION RESOURCES

Available chemical and radiological inventory estimates for tank 241-A-101 consist of the
inventory estimate generated by the Hanford defined waste (HDW) model (Agnew et al.
1997a) and an inventory based on two re samples taken from tank 241-A-101 in July 1996
(Steen 1997). The best-basis inventory is primarily sample-based, augmented with
radionuclide and chemical compo nt¢ a from the HDW model.

D2.0 C¢ APARISON OF COMPONENT INVENTORY VA UES

The tank 241-A-101 chemical an r uclide inventory predicted from the core sample data
and the HDW model (Agnew et al. 1997a) is provided in Table D2-1. The chemical species
are reported without charge designation per the best-basis inventory convention. The total
tank 241-A-101 waste volume is 3,60 (953 kgal), of which 11 kL (3 kgal) is sludge and
the remainder is saltcake or salt soluti ~ Hanlon 1997). Derivation of the tas 241-A-101
inventory based on core sample analyses is discussed in Sections D3.3 and 13.4.
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Table D2-1. Tank 241-

101 Inventory Estin

(2 Sheets)

| Sm <377 n/t
Sr <37.8 0.00
Ti <37.7 n/r
TI <754 n/r
TOC 19,600 63,900
U <1,600 5,8¢€
\'/ <189 n/r
Zn 72.1 r
Zr <88.4 42.3

ATAm <1,380 197
B1Cs 993,900 866,000
[ ®¥Co <127 145
TEu <466 2,270
1Ey <1,700 961
St 35,100 481,000
Total alf <111 n/r
Total beta 331,100 n/r
Notes:
n/r = not reported

'Revision 4 of the HDW mode. Agnew et al. 1997a) contains estimates for 46 radionuclides. Only
those with corresponding sample-b: 1 inventory estimates are listed in this table.

TRadionuclides (with the exce n  total alpha and total beta) are decayed to January 1, 1994 to be
consistent with the HDW model.
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Table D4-1. Best-Basis Inventory Estimates fo1 fonradioactive Components in
Tank 241-A- Effective May 31, 1997. (2 Sheets)

Si 12,570

SasSO, | 39,900 '
St <37.8

TOC 19,600

UroraL <1,600 S The saltcake inventory is 1,180 kg.
, Drainable liquid concentrations were
less than detection limits.

Zr <88.4 S The saltcake inventory is 79.6 kg.
Drainable liquid concentrations were
less than detection limits,

Notes: '

!S = Sample-based (based on 1996 core samples, see Appendix B), M = HDW model-based,

C = Calculated by charge bal: ncludes oxides as hydroxides, not including CO,, NO,, NO,,
PO,, SO,, and Si0,, and E = eering assessment-based ,

D-21









HNF-SD-WM R-673 Rev. 0

D5.0 APPENDIX Rl ERENCES

Agnew, S. F., J. Boyer, R. A. Corbin, T. B.] ran, J. R. FitzPatrick, K. A. Jurgensen,
T. P. Ortiz, and B. L. Young, 1997a, Hanford Tank Chemical and Radionuclide
Inventories: HDW Model Rev. 4, LA-UR-96-3860, Rev. 0, Los Alamos National
Laboratory, Los Alamos, New Mexico.

Agnew, S. F., R. A. Corbin, T. B. Duran, K. A. '1rgensen, T. P. Ortiz, and B. L. Young,
1997b, Waste Status and Transaction Record Summary, WSTRS Rev. 2,
LA-UR-97-311, Rev. 0, Los Alamos National Laboratory, Los Alamos, New Mexico.

Anderson, J. D., 1990, A History of the 200 Area Tank Farms, WHC-MR-0132,
Westinghouse Hanford Company, Richland, Washington.

ARHCO, 1976, 101-A Sludge Distribution, (document number unknown), Atlantic Richfield
Hanford Company, Richland, Washingtc

Brown, R. G., 1996, Mult-Function Waste Tank Facility Path Forward Engineering Analysis
Technical Task 3.3, Single-Shell Tank Liquid Contents, WHC-SD-W236A-ES-012,
Rev. 1, Westinghouse Hanford Company, Richland, Washington.

Bur  G., 1976, X-Ray Analysis of Sample 1 A, (internal letter [number, month and day
unknown]) to J. E. Horton, Atlantic Richfield Hanford Company, Richland,
Washington.

Chaffee, G. A., 1995, Heat Removal Characteristics of Waste Storage Tanks,
WHC-SD-WM-SARR-010, Rev. 1, Westinghouse Hanford Company, Richland,
Washington. .

Hanlon, B. M., 1997, Waste Tank Summary . »ort for Month Ending December 31, 1996,
HNF-EP-0182-105, Lockheed Martin Hanford Corporation, Richland, Washington.

Hill, J. G., G. S. Anderson, and B. C. Simpson, 1995, The Sort on Radioactive Waste Type
Model: A Method to Sort Single-Shell 1nks into Characteristic Groups, PNL-9814,
Rev. 2, Pacific Northwest Laboratory, it land, Washington.

Hodgson, K. M. and M. D. LeClair, 1996, Work Plan for Defining A Standard Inventory
Estimate for Wastes Stored in Hanford Site 'nderground Tanks,
WHC-SD-WM-WP-311, Rev. 1, Lockheed Hanford Company, Richland,
Washington.

Horton, J. E., 1976a, Analysis of 1 Oi-A Tank Residual Sludge, (internal letter [number,
- month and day unknown] to D. H. Miyasaki), Atlantic Richfield Hanford Company,
Richland, Washington.

D-24



HNF-S WM-ER-673 Rev. 0

Horton, J. E., 1976b, Analysis of Additional Res’™ 1 =~ "¢ = npl from ~y " 101-A,
(internal letter [number, month and day unknown] to D. H. Miyasaki), Atlantic
Richfield Hanford Company, Richland, Washington.

Jansky, M. T., 1980, 1014 Waste Sample Characteristics, (internal letter 65453-80-337 to
M. C. Teats m th and day unknown]), Rockwell Hanford Operations, Ric! ind,
Washington. , ‘

Kupfer, M. J., A. L. Boldt, B. A. Hif y, L. W. Shelton, R. A. Watrous, S.-L. Lambert,
D. E. Place, R. M. Orme, G. L. Borsheim, N. G. Colton, M. D. LeClair,
R. T. Winward, and W. W. Schulz, 1997, Standard Inventories of Chemicals d
- Radionuclides in Hanford Site Tank Wastes, HNF-SD-WM-TI-740, Rev. 0, Lockheed
Martin Hanford Corporation, Richland, Washington.

Rodenhizer, D. G., 1987, Hanford Waste Tank Sluicing History, SD-WM-TI-302 (revision
number unknown), Rockwell Hanford Operations, Richland, Washington.

Shekarriz, A., D. R. Rector, L. A. Mahoney, M. A. Chieda, J. M. Bates, R. E. Bauer,
N. S. Cannon, B. E. Hey, C. G. Linschooten, F. J. Reitz, and E. R. Siciliano, 1996,
Preliminary Retained Gas Sampler Measurement Results for Hanford Waste
Tanks 241-AW-101, 241-A-101, 241-AN-105, 241-AN-104 and 241-AN-103,
PNNL-11450, Pacific Northw¢ National Laboratory, Richland, Washington.

Steen, F. H., 1997, Tank 241-A-101, Cores 154 and 156 Analytical Results for the Final
Report, WHC-SD-WM-DP-200, Rev. 1, Lockheed Martin Hanford Company,
Richland, Washington.

Teats, M. C., 1982a, 242-A Evaporator Campaign 80-10 Post Run Letter, SD-WM-PE-006
(revision number unknown), R  ¢well Hanford Operations, Richland, Washington.

Teats, M. C., 1982b, 242-A Evaporator Campaign 80-10 Post Run Letter, SD-WM-PE-007
(revision number unknown), Rockwell Hanford Operations, Richland, Washington.

Weiss, R. L., and K. E. Schull, 198  Dara Transmirtal Package for 241-A-102 Waste Tank
Characterization, SD-RE-TI-:  (revision number unknown), Westinghouse Hanford
Company, Richland, Washington.

Weiss, R. L., and K. E. Schull, 1988b, Data Transmittal Package for 241-A-103 Waste Tank
Characterization, SD-RE-TI-198 (revision number unknown), Westinghouse Hanford
Company, Richland, Washington. ’

D-25



HNF-SD-WM-ER-673 Rev. 0

This page intentionally left blank.

D-26



HNF D-WM-ER-673 Rev. 0

APPENDIX E

BIBLIO( APHY FOR TANK 241-A. )1




HNF-SD-W] ER-673 Rev. 0

This page intentionally left blank.




HNF-S. WM-ER-673 Rev. 0

APPENDIX E

BIBLIOGRAPHY FOR TANK 241-A-101

Appendix E provides a bibliography of iformation that supports the characterization of

nk 241-A-101. This bibliography represents an in-depth literature search of all known
information sources that provi :sampling, analysis, surveillance, and modeling information,
as well as processing occurrences associated with tank 241-A-101 and its respective waste

types.

The references in this bibliography are separated into three broad categories containing
references broken down into subgroups. These categories and their subgroups are listed
below.

L. NON-ANALYTICAL ATA

Ia. Models/Waste Type Inventories/Campaign Information

Ib.  Fill History/Wa :Tran r Records

Ic. Surveillance/Tank Configuration

Id. Sample Planning/Tank Prioritization

Ie. Data Quality Objectives/Customers of Charactenzatlon Data

. ANALYT ‘AL DATA - SAM LING OF TANK WASTE AND WAS E TYPES

ITa.  Sampling of tank 241-A )1
IIb. Sampling of 242-A Eva  ator Streams (1976 to 1980)
IIc.  Sampling of PUREX waste (1956 to 1976)

II. COMBINED ANALYTICAL/] )N-ANALYTICAL DA A

Illa. Inventories using both Campaign and Analytical Information
IIIb. Compendium of Existing Physical and Cher * al Documented Data Sources

This bibliography is broken down into e appropriate sections of material to use, with an
annotation at the end of each reference describing the information source. Where possible, a
reference is provided for information sources. A majority of the information listed below
may be found in the Lockhee Martin Hanford Corporation Tank Characterization and Safety
Resource Center.
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NON-ANALYTICAL ~ATA
Ia. Models/Waste Type Inventories/Campaign Infi  ition

Anderson, J. D., 1990, A History of the 200 Area Tank Farms,
WHC-MR-0132, Westinghouse Hanford Company, Richland,
Washington.

e  Contains single-shell tank fill history and primary campaign/waste type
information up to 1981,

General Electric, 1955, PUREX Technical Manual, HW-31000, General
Electric Hanford Company, Richland Washington.

e  Contains PUREX proc ; data and operating information regarding
sludge transferred to tz :241-A-101 in the 1950’s.

Jungfleisch, F. M. and B. C. Simpson, 1993, Preliminary Estimation of the
Waste Inventories in Hanford Tanks Through 1980,
WHC-SD-WM-TI-057 Rev. 0A, Westinghouse Hanford Company,
Richland, Washington.

e A model based on process knowledge and radioactive decay estimations
using ORIGEN software for different compositions of process waste
streams assembled for total, solution, and solids compositions per tank.
Assumptions about waste/waste types and solubility
parameters/constraints are also given.

Schneider, K. J., 1951, Flow eet and Flow Diagrams of Precipitation
Separations Process, HW-23043, General Electric Company, Richland,
Washington.

e  Contains compositions . first concentration cycle waste before transfer
to Hanford Site 200 East Area waste tanks.

Ib.  Fill History/Waste Transfer Records

Agnew, S. F., R. A. Corbin, T. B. Duran, K. A. Jurgensen, T. P. Ortiz, and
B. L. Young, 1996, Waste Status and Transaction Record Summary
(WSTRS Rev. 4), LA-UR-97-311, Rev. 0, Los Alamos National
Laboratory, Los Alamos, . :w Mexico.

e  Contains spreadsheets d icting all available data on tank
additions/transfers.







HNF-SD-WM-ER-673 Rev. 0

Brown, T. M., S.-J. Eberlein,' W. Hunt, and T. J. ¥ thara, 1996, Tank
Waste Characterization Basis, WHC-SD-WM-TA-164, Rev. 2,
Westingh  se Hanford Company, Richland, Washington.

e  Summarizes the technic  1sis for characterizing the waste in the tanks
and assigns a priority n er to each tank.

Coni  J.I° s

WHC-SD-WM-TSAP-037, Rev. 1D, Westinghouse Hanford Company,
Richland, Washington.

e  Contains sampling and analysis requirements for 1996 grab samples
from tank 241-A-101 b d on the compatibility DQO.

DOE-RL, 1996, Recommendation 93-5 Implementation Plan,
DOE/RL-94-0001, Rev. , .S.D artment of Ene-~v, Richland,
Washington.

e  Contains a description of the organic solvents issue and other tank
issues.

Fiel 1. G., 1996, Tank 241-A-101 Push Mode Core Sampling and Analysis
Plan, WHC-SD-WM-T. P-100, Rev. 1, Westinghouse Hanford
Company, Richland, W iington.

e  Contains sampling and analysis requirements for tank 241-A-101 based
on applicable DQOs.

Grimes, G. W., 1977, Hanforc ong-Term Defense High-Level Waste
Management Program V ste Sampling and Characterization Plan,
RHO-CD-137, Rockwell Hanford Operations, Richland, Washington.

e  Early characterization planning document.
Homi, C. S., 1996, Vapor Sampling and Analysis Plan,
WHC-SD-WM-TP-335, ev. 1G, Westinghouse Hanford Company,
Richland, Washington. -

e  Vapor sampling and analysis procedure for 200 Area Tanks.
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Cash, R. J., 1996, Scope Increase of Data Quality Objectives to Support
Resolution of the Organic Complexant Safety Issue, Rev. 2 (internal
memorandum 79300-9€ 29 to S. J. Eberlein, July 12), Westing e
Hanford Company, Richland, Washington.

e  Contains requirements for the organic solvents issue,

S . J. = Meacham, 1995,
Safety Screening e, WHC-SD-WM-SP-004,
Rev. 2, Westing iny, Richland, Washington.

e  DQO used to determine if tanks are under safe operating conditions.

Fowler, K. D., 1995, Data Q ity Objectives for Tank Farms Waste
Compatibility Program. WHC-SD-WM-DQO-001, Rev. 1,
Westi-~1ouse Hanfor = ompany, Richland, Washington.

e  Documents compatibili requirements for tank transfers.

Kupfer, M. J., W. W. Schultz, G. L. Borsheim, S. J. Eberlein,
B. C. Simpson, and J. . Slankas, 1995, Strategy for Sampling Hanford
Site Tank Wastes for Development of Disposal Technology,
WHC-SD-WM-TA-154, Rev. 1, Westinghouse Hanford Company,
Richland, Washington.

e Provi s basis for selection of tanks for disposal needs.

Osborne, J. W. and L. L. Bu ey, 1995, Data Quality Objectives for Tank
Hazardous Vapor Safety Screening, WHC-SD-WM-DQO-002, Rev. 2,
Westinghouse Hanford 'ompany, Richland, Washington.

e  Contains requirement to address hazardous vapor issues.

Pasamehmetglu, K. O., 1996, Submitral of a Calc Note Titled "Ammonia Mass
Transfer from Waste Surface in Tank A-101," (external tter 9602025
to G. D. Johnson, We nghouse Hanford Company, August 7), Los
Alamos National Laboratory, Los Alamos, New Mexico.

e  Calculates the ammonia release rate for tank 241-A-101 in the unlikely
event of a rapid rollover.
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Bruce, D. 966, Phase I Flowsheet Test, I . Aluminum Removal
Jrom PUREX Acid Sludge by Sulfate Precipitation, (internal
memorandum 21566 to O. V. Smiset, December 15), Atlantic
Richfield Hanford Company, Richland, Washington.

Horton, J. E., 76, aching Strontium from PUREX Acid Insoluble Waste
Solids, (inten 1 morandum 061576 to . E. Van Der Cook,
June 15), Atlantic Richfield Hanford Company, Richland, Washington.

Womack, J. C., and G. L. Borsheim, 1972, PUREX Sluicing Supernatant
Disposition, (internal memorandum 110272 to L. W. Roddy,
November 2), : antic Richfield Hanford Company, Richland,
Washington. -

ol. COMBINED ANALYTICAL/ )N-ANALYTICAL DATA
a. Inventories from Campaign and Analytical Information

Agnew, S. F., J. Boyer, R. A. Corbin, T. B. Duran, J. R. Fitzpatrick,
K. A. Jurgensen, T. P. Ortiz, and B. L. Young, 1997, Hanford Tank
Chemical and Ra »snuclide Inventories: HDW Model Rev. 4,
LA-UR-96-3860, Rev. 0, Los Alamos National Laboratory,
Los Alamos, New Mexico.

e  Contains waste type mmaries as well as primary chemical
compound/analyte and radionuclide estimates for sludge, supernatant,
and solids.

Allen, G. K., 1976, Estimated Inventory of Chemicals Added to Underground
Waste Tanks, 1944 - 1975, ARH-CD-601B, Atlantic Richfield Hanford
Company, Ri la |, Washington.

e Contains jor aponents for waste 's, and some assum; >ns.
Purchase record are used to estimate chemical inventories.

Allen, G. K., 1975, Hanford Liquid Waste Inventory As Of September 30,
1974, ARH-CD-229, Atlantic Richfield Hanford Company, Richland,
Washington.

e  Contains major components for waste types, and some assumptions
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Brevick, C. H., L. A. Gaddis, and E. D. Johnson, 1996, Historical Tank
Content Estimate for the Northeast Quadrant of the Hanford 200 Areas,
WHC-SD-MW-ER-349, Rev. 0A, Westinghouse Hanford Company,
Richland, Washington.

e  Contains summary information from the supporting document as well as
in-tank photo coll-~-s and e solid composite inventory estimates
0 :v. VA,

Schmittroth, F. A., 1995, Inventories for Low-Level Tank Waste,
WHC-SD-WM-RPT-164, Rev. 0, Westinghouse Hanford Company,
Richland, Washington.

e  Contains tank inventory information.
Compendium of Data from = 2r >urces Physical and Chemical

Brevick, C. H., L. A. Gaddis, and W. W. Pickett, 1994, Supporting

: Document for the Historical Tank Content Estimate for A Farm,
WHC-SD-WM-ER-308, :v. 0, Westinghouse Hanford Company,
Richland, Washington.

e  Contains historical data and soli inventory estimates. The appendixes
contain the following information: Appendix C - Level History
AutoCAD sketch; Appendix D - Temperature Graphs; Appendix E -
Surface Level Graph; A endix F, pg F-1 - Cascade/Dry Well Chart;
Appendix G - Riser Contiguration Drawing and Table; Appendix I -
In-Tank Photos; and Af n x K - Tank Layer Model Bar Chart and
Spreadsheet.

Brevick, C. H., L. A. Gaddis, and E. D. Johnson, 1995, Tank Waste Source
Term Inventory Validation, Vol I & 11., WHC-SD-WM-ER-400,
Rev. 0, Westinghouse Hanford Company, Richland, Washington.

e  Contains a quick reference to sampling information in spreadsheet or
graphical form for 23  emicals and 11 radionuclides for all the tanks.

Brevick, C. H., 1997, Operational Logbook Data for Single-Shell
Tank 241-A-101, E18675, (intemal memorandum FDNW-97-PROJ-015
to L. Stock, March 18), Flour Daniel Northwest, Inc., Richland,
Washington.

e  Contains daily tank transfer data from June 1, 1980 through November
30, 1980.
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VanVleet, R. J., 1993, Radionuclide and Chemical Inventories,
WHC-SD-WM-TI-565, Rev. 1, Westinghouse Hanford Company,
Richland, Washington.

e  Document contains tank inventory information.
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