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EXECUTIVE SUMMARY

This tank characterization report summarizes the information on the historical uses, present
status, and the sampling and analysis results of waste stored in underground double-shell
storage Tank 241-AW-101. This report supports the requirements of the Hanford Federal

Facility Agreement and Consent Order, Milestone M-44-08."

Tank 241-AW-101 is located in the AW Tank Farm in the 200 East Area of the Hanford
Site. The tank went into service in 1980 and had an active transfer history until 1986. The
major waste types received by the tank were Plutonium-Uranium Extraction (PUREX)
process miscellaneous waste and water. The tank was also a receiver of concentrated waste
frc  the 242-A Evaporator. In 1986, the tank was nearly emptied in preparation for
Evaporator Campaign 86-5. The two receipts of double-shell slurry feed from this
evaporator run were the last transfers received by the tank and raised the volume of waste in
the tank to its current level. Tank 241-AW-101 remains in active service. However, it is on
the Flammable Gas Watch List, and an accompanying unreviewed safety question regarding
the potential accumulation of flammable mixtures of hydrogen and nitrous oxide gas under a
crust is still associated with it. The tank likely will not experience any transfer activity until

all safety issues surrounding it are resolved.

'Ecology, EPA, and DOE, 1994, Hanford Federal Facility Agreement and Consent Order, as amended,
Washington State Department of Ecology, U.S. Environmental Protection Agency, and U.S. Department of Energy,
Olympia, Washington.
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A description and status of Tank 241-AW-101 are summarized in Tables ES-1 and ES-2 and
Figures ES-1 and ES-2%. The tank, which has an operational capacity of 4,320 kiloliters
(kL) (1,140 kilogallons [kgal]), currently contains 4,255 kL (1,124 kgal) of waste, 3,937 kL.
(1,040 kgal) existing as supernate and 318 kL (84 kgal) as a heel and a crust’. These levels
have remained constant since 1986. A crust layer of indeterminate thickness also isvpresent

in the tank.

This report summarizes three sampling and analysis events. Crust composition is based on
three auger samples acquired in 1995 to address the crust burn safety issue. The samples
were obtained and analyzed in accordance with the crust burn data quality objective (DQO)*.

Supernate composition is based on grab samples taken in 1990 in support of the Hanford

DQOs, the saimpling and analysis may not comply with the safety screening DQO.> An
assessment was still made with the results from this sampling event and the safety screening
DQO decision criteria. A 1987 core s.__ ple from the heel of Tank 241-AW-101 was used as

historical information and aided in the assessment of the tank waste profile.

*Welsh, T. L., 1991, Tank 241-AW-101 Characterization Results, WHC-SD-WM-TRP-055, Rev. 0,
Westinghouse Hanford Company, Richland, Washington.

’Hanlon, B. M., 1995, Waste Tank Summary for Month Ending February 28, 1995, WHC-EP-0182-83,
Westinghouse Hanford Company, Richland, Washington.

“Johnson, G. D., 1994, Data Requirements Developed Through the Data Quality Objectives Process for the
Crust Burn Issue Associated with Flammable Gas Tanks, WHC-SD-WM-DQO-003, Rev. 1, Westinghouse Hanford
Company, Richland, Washington.

SBabad, H., and K. S. Redus, 1994, Tank Safety Screening Data Quality Objective, WHC-SD-WM-SP-004,
Rev. 0, Westinghouse Hanford Company, Richiand, Washington.

\

Grout Disposal Program. Because the supernate samples were taken before the existence of
|
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The fuel content of the crust was measured by differential scanning calorimetry; exotherms
were found in nearly every subsample but were less than the crust burn DQO decision limit.
Although a similar analysis was not performed on the 1990 supernate samples, the presence
of excessive fuel is unlikely when the total organic carbon, cyanide concentration, and
process history of the tank are considered. The waste is about 93 percent supernate, and the
crust moisture content ranged from 33.8 to 42.0 percent. The total organic carbon content in
the auger samples ranged from 4,840 micrograms/gram (ug/g) to 11,800 ug/g. All results

were below the crust burn DQO notification limit of 30,000 ug/g.

The heat generated by the radioactivity in the supernate is estimated to be 33,300 British
thermal units/hour (Btu/h) (9,760 watts). This value is approaching half of the 70,000 Btu/h
(22,500 watts) operating limit for tanks in the AW Tank Farm®. An analysis for PSr and
13Cs should be performed for the heel and crust when the tank is sampled again to provide a
more accurate estimate of the overall tank heat load. Temperatures have been stable

since 1989, ranging from 25 degrees Celsius (°C) (77 degrees Fahrenheit [°F]) to 43 °C
(109 °F). The estimated level of ¥*?*Pu in the supernate, 0.00115 microcuries per milliliter
(uCi/mL), is below the safety screening threshold of 61.5 uCi/mL.” Results from the 1987
core sample demonstrated that the heel was transuranic contaminated (> 100 nanocuries/gram
total transuranic)®. This tank characterization report does not include any tank head space

vapor sampling and analysis information for evaluation.

$Harris, J.P., 1994, Unclassified Operating Specifications for the 241-AN, -AP, -AW, -AY, -AZ, and -SY
Tank Farms, Rev. H-8, Westinghouse Hanford Company, Richland, Washington.

Babad, H., and K. S. Redus, 1994, Tank Safety Screening Data Quality Objective, WHC-SD-WM-SP-004,
Rev. 0, Westinghouse Hanford Company, Richland, Washington.

8Weiss, R. L., 1987, Results of Analysis of Tank 241-AW-101 Heel Sam:ples (Internal Memo 65453-87-105
to W. G. Richmond), Westinghouse Hanford Company, Richland, Washington.
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The concentration and tank inventory for the major constituents and analytes of concern in
the supernate are summarized in Table ES-1. No estimates of the chemical concentrations of
the heel were determined in any of the sampling events. The supernate contained high
concentrations of Al, Na, K, CO,%, CI', OH", NOy, NO,, PO/, and SO,*. The large
amounts of Al, Na, NO;, NO,, CO,*, and OH" were expected in the PUREX process
miscellaneous waste and other dilute miscellaneous waste which had been concentrated in the
242-A Evaporator. The organic carbon found in the crust and supernate is also characteristic
of Plutonium-Uranium Extraction miscellaneous waste. The '*’Cs was the only radionuclide
expected from the process history to be present in substantial quantities; 2.05E+06 curies

were found in the supernate.

ES-7



WHC-SD-WM-ER-470, Rev. 0

This page intentionally left blank.

ES-8



ARl
‘ v

} ;.»,w&@%_WM-ER-MO, Rev. 0

CONTENTS

1.0 IN RODUCTION . . ottt e e e e e e 1-1
1.1 PURPOSE . . . . e e e e 1-1
1.2 SCOPE . . o oo e e e 1-1
2.0 HISTORICAL TANK INFORMATION . .. ... ... ... 2-1
2.1  TANK STATUS . . . ot e e 2-1
22  TANK DESIGN AND BACKGROUND . . . .......... ... ... .. 2-1
2.2.1 Flammable Gas Watch List . . .. .. ... ... ... ...... 2-4
2.3  PROCESS HISTORY . . . . it e e e s 2-4
2.3.1 Waste Transfer History . . . ... ... . ... .. 2-4
2.3.2 Historical Estimation of Tank Contents . . . . .. ... ........ 2-7
2.4  SU..\ _.LLAD ATA o e e e 2-10
2.4.1 Surface-Level Readings . ... ... ... ... ... 2-10
2.4.2 Internal Tank Temperatures . ... ... ... ... ... .. 2-10
2.4.3 Tank 241-AW-101 Photographs . . . .. ... ............. 2-12
3.0 TANK SAMPLING OVERVIEW . . . . . .. e 3-1
3.1 DESCRIPTION OF 1987 SAMPLING EVENT ... ............. 3-1
3.1.1 Sample Handling (1987) ... ... .. ... .. 3-1
3.1.2 Sample Analysis (1987) . . .. .. .. .. 3-2
32  DESCRIPTION OF 1990 SAMPLING EVENT . ............... 3-2
3.2.1 Sample Handling (1990) . .. ... ... ... 3-3
3.2.2 Individual Sample Analysis (1990) . .. ... ... ......... .35
3.2.3 Composite Sample Analysis (1990) . . . ................. 3-5
3.3  DESCRIPTION OF 1995 SAMPLING EVENT ................ 3-5
3.3.1 Sample Handling (1995) . ... .. .. ... .. i 3-6
3.3.2 Sample Analysis (1995) . . ... . ... 39
4.0 ANALYTICAL RESULTS AND WASTE INVENTORY . ............... 4-1
4.1 OVERVIEW . . . e e e e 4-1
42 DATA PRESENTATION . . . .. ... e e e 4-1

4.3 PHYSICAL MEASUREMENTS AND THERMODYNAMIC
ANALYSES . . . ot e 4-5
4.3.1 Density . . ... PUPEE 4-5
4.3.2 Thermodynamic Analyses . ... .. ... ... ... 4-6
50 INTERPRETATION OF CHARACTERIZATION RESULTS . .. ........... 5-1
51 ASSESSMENT OF SAMPLING AND ANALYTICAL RESULTS . . . .. 5-1
5.1.1 Field Observations . . . . . . v« v vt v v v v v i e 5-1
5.1.2 Quality Control ASSESSIENt . . . . . . .o oo a 5-2
5.1.3 Data Conmsistency Checks . . ... ... . .. 5-2




WHC-SD-WM-ER-470, Rev. 0

CONTENTS (continued)

5.2 COMPARISON OF RESULTS FROM DIFI"RENT SAMPLING

VENTS . . i e e

5.3 TANK WASTE INVENTORY PROFILE . ... ................

5.4 COMPARISON OF ANALYTICAL AND TRANSFER HISTORY
INFORMATION . . .ot e e e e e e e e

5.5 LVALUATION OF PROGRAM REQUIREMENTS .............
5.5.1 Safety Evaluation . ................. ...
5.5.2 Operational Evaluations . . ... .....................
5.5.3 Environmental Evaluation . ................. ......
5.5.4 Process Development Evaluation .. ..................

6.0 CONCLUSIONS AND RECOMMENDATIONS . .. ..................

7.0 REFERENCES . . . . . o e e e e e

APPENDIX A

APPENDIX B

APPENDIX C

APPENDIX D

APPENDIX E

APPENDIX F

APPENDIX G

ANALYTICAL RESULTS DOUBLE-SHELL TANK 241-AW-101
1987 SAMPLING RESULTS .. ... ... ... i

1990 SAMPLE NUMBERS . .. ... ... ... ..ot

ANALYTICAL RESULTS SUMMARY DOUBLE-SHELL
TANK 241-AW-101 1990 SAMPLING EVENT . ... ..........

ANALYTICAL RESULTS DOUBLE-SHELL TANK 241-AW-101
1990 SAMPLING EVENT . . . . . .. ... oo

ANALYTICAL METHODS FOR 1990 GRAB SAMPLES . ......

ANALYTICAL RESULTS DOUBLE-SHELL TANK 241-AW-101
1995 SAMPLING EFFORT . ... ... ... ... o

TYPICAL THERMODYNAMIC SCANS OF
TANK 241-AW-101 SAMPLES ... ... .. ...

i




2-1.

2-2.

2-3.

2-4.

2-5.

2-6.

(U8]
]
—

3-2.

PEHMG D waeran0, R
ev. 0

LIST OF FIGURES
Basic Design of Tank 241-AW-101 . ... ... .. ..o 2-2
Riser Configuration of Tank 241-AW-101 .. .. ... ... ..o - 2-3
Location of the 241-AW Tank Farm . . ... ... ... ... o 2-5
Waste Volume History of Tank 241-AW-101 ...................... 2-8
Tank 241-AW-101 Historical Temperature Data . . . . .. ............. 2-13
In-Tank Photo Montage of Tank 241-AW-101 . . . . . . .o 2-14
Sampling Locations for Tank 241-AW-101 . . .. ... 3-4
Flowchart for 1995 Sample Analysis . . ... .. ... ... .. 3-8

i



2-1.

2-2.

3-1.

4-4.

4-5.

4-6.

4-7.

5-1.

5-2.

WHC-SD-WM-ER-470, Rev. 0

LIST OF TABLES
Estimated Total and Current Volumes of Waste Types Received by
Tank 241-AW-101 . . . . . . e

Chemical Composition of Slurry Sample from Evaporator Campaign 86-5 for
Tank 241-AW-101 . . . . . e

Tank 241-AW-101 Grab Sample Locations . . . . . . .. e
1995 Sample Data for Tank 241-AW-101 . . ... ... ... ...........
Auger Sampling Information for Tank 241-AW-101 .. ................
Analytical Data Presentation Tables . . ... .................. ...

Tank 241-AW-101 Chemical Composition Data Summary from Analysis
of 1990 Supernate Samples . . . . ... ...

Tank 241-AW-101 Crust (1995) Total Carbon Data Summary . ... ........
Tank 241-AW-101 Density Results from the 1990 Supernate Sample . .. ... ..
Thennogravimetric Analysis Results for Tank 241-AW-101 .. ......... .
Differential Scanning Calorimetry Results for Tank 241-AW-101 ... ... .. ..
Total Energy for Tank 241-AW-101 . . . . .. ... ... oo

Estimated Mean Concentrations of Supernate Based on Individual Sampling
Location and Composite Results . . . . ... ... ...

Cation Mass and Charge Data . . .. ... ... ... ..
Anion Mass and Charge Data . . . .. ... .. ... ...
Mass Balance Totals . . . . . o it e e e e

Tank 241-AW-101 Projected Heat Load . .. ... ..................

iv




AC

AL
ANOVA
DN
DQO
DSC

IC

I REX
PXMSC
RPD
RSST
TGA
TIC
TOC
TRU
USQ

B 15454 0704
b Wﬁ”@’-"‘S‘D-WM-ER-Mo, Rev. 0

LIST OF TERMS

analytical chemistry

analytical laboratory

analysis of variance

dilute noncomplexed

data quality objective
differential scanning calorimetry
ion chromatography
Plutonium-Uranium Extraction
PUF "X miscellaneous waste
relative percent difference
reactive system screening tool - adiabatic calorim
thermogravimetric analysis
total ino: inic carbon
total organic carbon
transuranic

un riewed safety question




WHC-SD-WM-ER-470, Rev. 0

This page intentionally left blank.

vi



i

! f1¢-$D-WM-ER-470, Rev. 0

1.0 INTRODUCTION

This report presents an overview of double-shell Tank 241-AW-101 and its waste contents.
It provides estimated concentrations and inventories for the waste components based on the
latest sampling and analysis activities and background tank information. This tank
characterization report for Tank 241-AW-101 describes the results of three sampling events.
A core sample of the heel was taken in 1987 (Weiss 1987), and the supernate was grab
sampled in 1990 (Welsh 1991) using the "bottle-on-a-string" technique (now referred to as
grab sampling). The final sampling event constituted auger sampling of the crust

(WHC 1995a; WHC 1995b). Tank 241-AW-101 is on the Flammable Gas Watch List and
an unreviewed safety question is associated with it due to the potential for accumulation of
flammable hydrogen and nitrous oxide gas mixtures. The tank remains in active service,
although it has not received waste since 1986. Future activities such as supernate removal
will change the inventory for tank waste. The concentration and inventory estimates reported
in this document may not reflect the exact composition of the waste but do represent the best
estimates based on the most recent and available data. This report supports the requirements
of the Hanford Federal Facility Agreement and Consent Order, Milestone M-44-08

 cology et al. 1994).

1.1 PURPOSE

The purpose of this report is to summarize information about the use and contents of

Tank 241-AW-101. When possible, this information will be used to assess issues associated
with safety, operation, environmental, and process development activities. This report also
provides a reference point for more detailed information about Tank 241-AW-101.

1.2 SCC E

The core sample of the heel taken in 1987 was used to assess the concentration of transuranic
(TRU) isotopes in the tank waste. Significant TRU contamination of the supernate from the
solids would render the supernate unsuitable for use as grout feed material (Weiss 1987).
Radiochemical constituents were analyzed in the sludge and supernate; no other analyses
were performed.

The supernatant grab samples obtained in 1990 were taken to characterize the tank waste in
support of the Hanford Grout Disposal Program. Characterization was needed to prepare for
the disposal of the tank supernate at the Hanford Grout Treatment Facility (Welsh 1991).
Chemical and radiochemical components were measured for the supernate. Analyses for
organic constituents were performed. Limited testing of physical properties was also
conducted.
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The 241-AW Tank Farm consists of six double-shell tanks built in 1980. The Tank Farm is
located on the eastern side of 1 200 East Area of the Hanford Site. Figure 2-3 details the

200 East Area and the location of the 241-AW Tank Farm. Tank 241-AW-101 is located in |

the northwest corner of the AW Tank Farm.

2.2.1 Flammable Gas Watch List

In March 1990, an unreviewed safety question was declared concerning a potential
flammable condition developing beneath waste crusts in some Hanford Site waste tanks due
to the presence of hydrogen and nitrous oxide mixtures. The existing safety analysis report
at the time did include the issue of hydrogen generation, but did not specifically consider the
hazard of a flammable mixture of hydrogen and nitrous oxide in the waste (McDuffie 1994).
Due to this issue, an unreviewed safety question was declared. Although the unreviewed
safety question was initially generated by a concern regarding the simultaneous generation of
hydrogen and nitrous oxide, extensive analytical and experimental work conducted for

Tank 241-SY-101 has also shown the need to consider other flammable gases such as
ammonia and methane (McDuffie 1994).

The Flammable Gas Watch List includes tanks that have the potential for concentration of a
gas or mixture of gases accumulating above the lower flammability limit. Tank 241-AW-101
was added to this list in 1993 (Hanlon 1994). The tank is being investigated through the
1995 auger sampling to determine if a potential exists for the burning of
organic-nitrate/nitrite mixtures in the crust layer initiated by the burning of flammable gases
or by a mechanical in-tank energy source (Johnson 1994).

2.3  PROCESS HISTORY

This section presents the transfer history of Tank 241-AW-101 and describes the process
wastes that made up these transfers. The majority of the transfer history information is
found in WHC-SD-WM-TI-689, Waste Status and Transaction Record Summary for the
Southeast Quadrant (Agnew et al. 1995). This section also describes the characteristics of
waste types that entered the tank and the conditions of their entry. Most of the information
about waste type characteristics is taken from WHC-SD-WM-TI-309, Waste Generation and
Processing Rates with Waste Volume Reduction Factors, 1988 (Strode et al. 1989).

2.3.1 Waste Transfer History

Tank 241-AW-101 entered service in July 1980 when it received 34,100 L (9,000 gal) of
dilute noncomplexed (DN) waste from an unrecorded source (Anderson 1990). Waste is
considered DN if it is a low-activity liquid with a low content of organic carbon and organic

complexants. Waste types that are typically DN include the following (Hanlon 1994):

e Supernate from the Plutonium Finishing Plant and B, T, and S Plants
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e Plutonium-Uranium Extraction (PUREX) decladding supernate and
miscellaneous wastes

e Salt well liquid
Waste from the 300 and 400 Areas

e Sulfate waste from the 100-N Area.

In 1981, Tank 241-AW-101 received a number of additions of PUREX miscellaneous wastes

(PXMSC). These additions were usually accompanied with flush water additions. The
PXMSC is a mixture of low-level PUREX waste streams including solvent recovery waste,
ammonia scrubber feed, acid recovery/cell sump waste, and canyon cell sump waste. The
major constituents of this dilute waste are nitrates and sodium. The PXMSC also contains a
small amount of organic carbon. Flush water is expected to be mostly water with
insignificant concentrations of radionuclides.

The combination of additions of PXMSC and flush water discussed above is a common trend
in the process history of Tank 241-AW-101. Additions of PXMSC are scattered throughout
the most active period of transfer activity for the tank (1981 to 1986). Additions of flush
water from miscellaneous sources also persist throughout the transfer history of the tank.
These transfers, however, tended to be of a smaller volume than the PXMSC additions.

In late 1981, Tank 241-AW-101 was the receiver tank for the 242-A Evaporator. Most of
the concentrated waste received by Tank 241-AW-101 during this evaporator run originated
from other tanks, but a portion originated from Tank 241-AW-101.

The additions of dilute phosphate waste from the 100-N Area and liquid from the United
Nuclear Corporation Fuels Fabrication Facility in the first quarter of 1982 were each
accomplished in single transactions. This is the only time the tank has received either of
these types of waste. Dilute phosphate waste is produced during periodic decontamination of
the 100-N Reactor. This waste has a high concentration of trisodium phosphate and also
contains various complexants and inhibitors. Waste from the Fuels Fabrication Facility is
considered DN and is comparatively high in nitrates and sodium.

Supernate from Tank 241-SY-102 was also transferred to Tank 241-AW-101 in early 1982.
At that time, Tank 241-SY-102 had been receiving DN waste from T Plant and salt well
liquid from 200 West Area single-shell tanks.

Sulfate waste from the 100-N Area was added to Tank 241-AW-101 in a series of three
transactions in the second quarter of 1982. This waste is considered DN and comes from
two different waste streams: ion-exchange regeneration waste and sand filter backwash
waste. The sulfate waste was mostly water with a small amount of solids and a large
collection of radionuclides present in small quantities. Ion-exchange regeneration waste was
produced during regeneration of the ion-exchange resins used to remove radionuclides from

2-6
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the 105-N spent fuel storage basin water. Sand filter backwash waste was generated before
jon-exchange operations when fuel storage basin water was filtered to remove entrained
solids, producing an inorganic sludge.

After being nearly emptied at the end of 1982, Tank 241-AW-101 was filled by a transfer
from Tank 241-AW-105 in 1983. Much of this transfer probably consisted of complexed
waste that Tank 241-AW-105 had received in 1980 (Anderson 1990). Later in 1983, more
waste was transferred into Tank 241-AW-101 from Tank 241-AZ-102. At that time,

Tank 241-AZ-102 held complexed waste that had just been concentrated in the

242-A Evaporator. This complexed waste was included in a two-pass concentration effort
through the evaporator in 1984. Tank 241-AW-101 acted as a receiver tank for this
evaporator run and cycled waste back through the feed tank, Tank 241-AW-102, for the two
passes. After the evaporator run was completed, Tank 241-AW-101 was filled with the
concentrated slurry. Most of this concentrated complexed waste was later transfe d to
Tank 241-AN-102 in 1984.

The small addition of laboratory wastes from the 300 and 400 Areas in the last quarter

of 1984 is DN consisting mostly of water. Sodium, nitrates, and sulfates are present in the
laboratory waste, but in small concentrations. The salt well liquid from 200 East Area
single-shell tanks transferred into Tank 241-AW-101 in 1985 is also considered to be DN.
Noncomplexed salt well liquid tends to be high in sodium and nitrate; salt well liquid may
also be high in nitrite with a significant concentration of aluminate depending on the source
of pH of the liquid.

A series of transfers to Tank 241-AW-102 in 1985 and 1986 emptied Tank 241-AW-101
down to 204 kiloliters (KL) (54 kilogallons [kgal]) in preparation of receiving concentrated
waste from the 242-A Evaporator. The last recorded addition of evapordtor waste to

Tank 241-AW-101 occurred on July 21, 1986. Although no transfers of waste to the tank
have occurred since 1986, the waste level has changed due to a series of gas accumulations
under the crust followed by lancing (Agnew et al. 1995).

The process history of Tank 241-AW-101 is presented graphically in Figure 2-4. Table 2-1
presents an estimate of the total volumes of the specific waste types that were added to the
tank.

2.3.2 Historical Estimation of Tank Contents

The historical tank content estimates based oh the tank layer model, waste status and
transaction record summary, and Hanford Defined Wastes Types developed by Los Alamos
National Laboratory were not yet available for Tank 241-AW-101 when this report was
con led. This model has not been validated.

2-7
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Tank 241-AW-101 w: filled to its current level with double-shell slurry feed. This run
concentrated PXMSC from Tank 241-AW-102, and other dilute miscellaneous wastes from
tanks 241-AW-104 and 241-AW-106. The evaporated waste was added to tank-AW-101 in
two transfers. These were the last transfers received by the tank.

The chemical composition of the double-shell slurry feed was analyzed from in-line samples
taken after evaporation (Starr 1987). Sample R-9897 was taken July 6, 1986, and results
from its analysis are included in Table 2-2. Double-shell slurry feed has been evaporated up
to (but not beyond) the sodium aluminate phase boundary and separates into distinct
supernate and solid layers when permitted to settle. The double-shell slurry feed has been
designated the final in rim waste type; further concentration is no longer desired until the
waste is removed from the tank and treated for final disposal.

2.4 SURVEILLANCE DATA

2.4.1 Surface-L I Readings

To determine the surface level of the waste, Tank 241-AW-101 is equipped with an
automatic gauge manufactured by the Food Instrument Corporation and a manual tape. The
Food Instrument Corporation gauge uses a conductivity probe which is automatically lowered
until an electric circuit is completed when the probe contacts the waste surface. Usually the
measurement is automatically entered into the computer-automated surveillance system and
the surveillance analysis computer system; however, the gauge is not currently transmitting
data and must be read manually. The manual tape uses a similar conductivity probe, but it is
lowered by a hand cr < and read manually. A manual tape will have a small variance in
length with temperature changes; however, the actual level change in a tank caused by
seasonal temperature variations is negligible. It would take a 4.4 °C (40 °F) rise in liquid
temperature to cause a 1 percent change in the liquid volume of the tank (Johnson 1994).

Surface-level readings are currently being taken daily. The most recent available Food
Instrument Corporation surface-level reading recorded on May 31, 1995, was

1,038 centimeters (cm) (408.5 inches [in.]). The waste level in Tank 241-AW-101 has
fluctuated somewhat even though no waste has been added since 1986. Gains and losses
during this time have been attributed to changes in instrumentation, unknown causes, and
"burping” of gas generated in the waste.

2.4.2 Internal Tank Temperatures

Local tank temperatures in Tank 241-AW-101 are monitored by a thermocouple tree (a probe
with multiple thermocouples assembled in a pipe), mounted in Riser 4A. The thermocouple
tree in this tank is an iron constantan Type J, which monitors the waste temperatures at
various levels in the k. The maximum variability for the Type J thermocouple is £ 6 °C
(11 °F) (Scaief III 1991). Six of the thermocouples on the tree in Tank 241-AW-101 are in
service.

2-10
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Table B-1. 1990 Grab Sample Numbers for Tank 241-AW-101 (2 pages).

R4800 APH-295 |R7922 R4803 APH-298 |{R7927
APH-308 |R7941 APH-311 | R7944
APH-321  |R7958 APH-324 | R7963
APH-333  |R7976 APH-336 |R7979
| APH-345 | R7883 APH-348 | R7888 ;
APH-357  |R7901 APH-360 | R7904
Notes: |

'Source: Welsh, T. L., 1991, Tank 241-AW-101 Characterization Results,
WHC-SD-WM-TRP-055, Rev. B, Westinghouse Hanford Company, Richland, Washington.

*Sample lost.

AC = Analytical chemistry.
AL = Analytical laboratory.
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"Sample Result" is the specific concentration of the analyte, in molarity, determined at the
different sampling points. No quality control data such as matrix spikes, serial dilutions, or
duplicate analyses are sted. This information may be obtained from
WHC-SD-WM-TRP-055, Tank 241-AW-101 Characterization Results (Welsh 1991).

The number listed is an average between the primary sample and its duplicate sample.
Where more than one duplicate sample was performed, the primary sample was averaged
with all the duplicates.

Numbers that are preceded by a less than symbol (<) indicate the analyte was noted, but
was below the analytical instrument’s calibrated detection limit for the sample.

The "Sample mean" column was statistically derived by Westinghouse Hanford Company
personnel. These data may be obtained from WHC-SD-WM-TRP-055, Tank 241-AW-101
Characterization Results (Welsh 1991).

\J

Column six, "Standard deviation of the data," was : istically derived by Westingho
Hanford Company personnel. These data may be obtained from WHC-SD-WM-TRP-055,
Tank 241-AW-101 Characterization Results (Welsh 1991).

"Calculated mean" is the sample mean from column five, converted to units of
microgram/milliliter (ug/mL) or microcurie/milliliter (uCi/mL). The converted numbers are

included for ease of comprehension and for further conversions to projected tank inventories.

Column eight, "Projected inventory," is the product of the concentration of the analyte and
the volume of the waste in the tank (3,937 kiloliter [kL] or 1,040 kilogallon [kgal]). The
following formula is used to convert the calculated mean to the projected inventory.

(Waste volume)(mean concentration)(conversion factors) = projected inventory
Example:

Aluminum proj. inv. (kg) = 3,937 kL (27,900 pg/ml)(1.00E+06 mL/kL)
(kg/1.00E+09 ug/g)
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Table D-1B. Tank 241-AW-101 Analytical Data for

Sample: Arsenic.

AAS.As

R8798

R8799

Composite

T<1.33E

<1.33E-07

<1.33E-07 |

~<0.00996

<0.0392

Notes:
kg = kilogram.

pg/mL = microgram/milliliter.
N/A = Not applicable.

0 A3 ‘OLY-dd-INM-dS-DHM
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Table D-1D. Tank 241-AW-101 Analytical Data for 1990 Sample: Bismuth

R8795 Composite < 5.50E-05 <5.50E-05
R8796 <5.50E-05 |
ICP.Bi R7889 16C:94 <5.79E-04
R7890 16C:138 <5.79E-04 | <5.79E-04 | N/A <lz1 <476
R7891 16C:291 <5.79E-04
R7894 16C:387 <5.79E-04
R7895 10A:55 <5.79E-04
R7896 10A:150 <5.79E-04
R7897 10A:241 <5.79E-04
R7898 10A:338 <5.79E-04
R7901 22A:52 <5.79E-04
R7902 22A:170 <5.79E-04
R7887/R7903 22A:260 <5.79E-04
R7888/R7904 22A:367 <5.79E-04
Notes:
Depth is measure as inches from the bottom of the tank.
kg = kilogram.

pg/mL = microgram/milliliter.
N/A = Not applicable.

0 "ASY ‘OLP-dd-WM-dS-DHM
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Table D-1J. Tank 241-AW-101 Analytical Data for 1990 Sample: Lead.

R8795 Composite 5.60E-04
R8796 4.87E-04
ICP.Pb 7889 16C:94 <0.00146
R7890 16C:138 <0.00146 <0.00146
[ R7891 16C:291 <0.00146
R7894 16C:387 <0.00146
R7895 10A:55 <0.00146
R7896 10A:150 <0.00146
R7897 10A:241 <0.00146
R7898 10A:338 <0.00146
R7901 22A:52 <0.00146
R7902 22A:170 <0.00146
R7887/R7903|  22A:260 <0.00146
R7888/R7904 |  22A:367 <0.00146

Notes:

Depth is measured as inches from the bottom of the tank.
kg = kilogram. ‘
pg/mL = microgram/milliliter.
N/A = Not applicable.

0 A ‘OLY-¥d-INM-AS-OHM
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Table D-1R. Tank 241-AW-101 Analytical Data for 1990 Sample:

1
R8795 Composite <2.32E-05 <2.32E-05
R8796 <2.32E-05
ICP.Ag R7889 16C:94 <3.09E-04
R7890 16C:138 <3.09E-04 <3.09E-04 N/A <334 <131
' R7891 16C:291 <3.09E-04
R7894 16C:387 <3.08E-04
R7895 10A:55 <3.09E-04
R7896 10A:150 <3.09E-04
R7897 10A:241 <3.09E-04
R7898 10A:338 <3.09E-04
R7901 22A:52. <3.09E-04
- R7902 22A:170 <3.09E-04
R7887/R7903 22A:260 <3.09E-04
R7888/R7904 22A:367 <3.09E-04
Notes: :

Depth is measured as inches from the bottom of the tank.

kg = kilogram.

pg/mL = microgram/milliliter.
N/A = Not applicable.

0 "A3Y ‘OLY-9T-WM-dS-OHM
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Table D-1T. Tank 241-AW-101 Analytical Data for

R8795 Coniposite <2.35E-06 <2.35E-06
R8796 <2.35E-06
ICP.Ti R7889 16C:94 <9.88E-05
R7890 16C:138 <9.88E-05 <9.88E-05 N/A <4.73 <18.6
R7891 16C:291 <9.88E-05
R7894 16C:387 <9.84E-05
R7895 10A:55 <9.88E-05
R7896 10A:150 <9.88E-05
R7897 10A:241 <9.88E-05
R7898 10A:338 <9.88E-05
R7901 22A:52 <9.88E-05
R7902 22A:170 <9.88E-05
R7887/R7903 22A:2 <9.88E-05
R7888/R7904 22A:367 <9.88E-05
Notes:

Depth is measured as inches from the bottom of the tank.

kg = kilogram.

pg/mL = microgram/milliliter.
N/A = Not applicable.

0 "A9Y ‘OLY-93-INM-dS-DHM
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for 1990 Sz ple: Uranium.

LE.U

R8801

R8802

Composite

0.00108

7.98E-04

Notes:
kg = kilogram.

pg/mL = microgram/milliliter.
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Table D-2A. Tank 241-AW-101 Analytical Data for 1 70 Sample:

Ammonia.

NH, R8798

| K3799

Composite

0.0130

0.0160

0.0145

2.00212

971

Notes:
kg = kilogram.
pg/mL = microgram/milliliter.

0 "A9Y¥ ‘OLY-dd-INM-dS-DHM
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Table D-2C. Tank 241-AW-101 Analytical Data for 1990 Sample:

Chloride.

IC.CI

R8801 Composite
R8802
R7912/R7929 16C:94 0.139
R7913/R7930 16C:138 0.139
R7914/R7933 16C:291 0.138
R7915/R7934 16C:387 0.129
R7916/R7935 10A:55 0.160
R7919/R7936 10A:150 0.160
7920/R7937 10A:241 0.154
R7921/R7940 10A:338 0.160
R7922/R7941 22A:52 0.136
R7923/R7942| 22A:170 0.140
R7926/R7943 22A:260 0.140
R7927/R7944 | 22A:367 0.160

0.146

0.0114

5,180

20,400

Notes:

Depth is measured as inches from the bottom of the tank.

kg = kilogram.

pg/mL = microgram/milliliter.

0 A9 ‘OLY-93-IAM-dS-DHM
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GEA.'"»I R8804 Composite 0.250 0.303 0.0750 3.03E-04 1.19

| R3805 0.356 |
Notces:
Ci = curie.

pCV/L = microcurie/liter.
uCi/mL = microcurie/milliliter.

Table D-3H. Tank 241-AW-101 Analytical Data for 1990 Sample: Neptunium-237.

AEAPNp | R8804 | Composite <2.16 <216 N/A | <0.00216 | <8.50
R8805 <2.16 . ' |

Notces:

Ci = curic.

pCi/L = microcuric/liter.
uCi/mL = microcurie/m iliter.

0 A9y ‘OLY-d3-IWM-AdS-OHM







Table D-3]J. Tank 241-AW-101 Analytic: Data for 1990 ¢ nple: 1 1tonium-239/240.

AEA.20py | R8804

Composite

1.25

1.04

1.15

0.149

0.00115

4.51

Notes:
Ci = curie.
pCi/L = microcurie/liter.

' | R8805

uCi/mL = microcuric/milliliter.

0 'A9Y ‘OLY-9d-WM-dS-OHM
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Table D-3L. Tank 241-AW-101 Analytical Data for 19 Sample: Selenium-79.

LSC.”Se

R8804

R8805

Composite

0.480

Notes:
Ci = curie.

uCi/L. = microcurie/liter.

pCi/mL = microcurie/milliliter.

Table D-3M. Tank 241-AW-101 Analytical Data for 1

9G Sample: Strontium-89/90

BPC.89%Sr R8804 Composite 1,030 1,090 77.8 1.09 4,270
R8805 1,140

Notes:

Ci = curie.

uCi/L. = microcurie/liter.

uCi/mL = microcurie/milliliter.
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Table D-4A. Tank 241-AW-101 Analytical Data for 1990 S 1ple:

)

Weight Percent Water.

:Evap. wt%H,0

R87

R8790

Composite

J3-IWM-dS-OHM

0 "A3Y ‘O..
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Density R8798 Composite
R8799 1.54

Density R7912/R7929 16C:94 1.53
R7913/R7930 16C:138 54 1.56 0.0240
R7914/R7933 16C:291 1.57
R7915/R7934 16C:387 1.54
R7916/R7935 10A:55 63
R7919/R7936 10A:150 1.56
R 20/R7937 10A:241 1.56
R7921/R7940 10A:338 1.56
R7922/R7941 22A:52 1.56
R7923/R7942 22A:170 1.56
R7926/R7943 22A:260 1.55
R7927/R7944 22A:367 1.58

Notes:

Depth is measured as inches from the bottom of the tank.

g/mL = gram/millili

0 'A9Y ‘OLV"}IH‘WM'QS‘DHM
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APPENDIX .

ANALYTICAL RESULTS
DOUBLE-SHELL TANK 241-AW-101
1995 SAMPLING EFFOk.

F.1 ...XODUCTION

This appendix presents the total organic carbon (TOC) and the total inorganic carbon (TIC)
analyses associated with the 1995 auger sampling event of tank 241-AW-101. The results
from the analyses are presented in tabular form.

The data table for each analyte lists the laboratory sample identification number, a
description of where the sample was obtained, and an analytical data result for each sample.
The data are listed in standard notation for values >0.001 and < 100,000. Values outside
these limits are listed in scientific notation. An overall waste tank inventory was not
calculated because there was not a density measurement obtained for the 1995 samples. The
density is used in the conversion of the individual results into a projected inventory.

F.2 TABLE DESCRIPTION

The tables in Appendix F are divided as described in the following table.

Total organic carbon Table F-1

Total inorganic carbon lable k-2

Standard abbreviations are used in the tables to describe analytical methods and analytes.
The abbreviations used to describe analytical methods are shown in the following table.

Total carbon PS/Coul - Persulfate/coulometry

A/Coul - Acid/coulometry

F.3 OLUMN HEADINGS

The "Analyte" column contains, in addition to the abbreviated name of the analyte or
physical characteristic, information about the method of measurement.

E-5
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The "Sample number" column lists the laboratory sample from which the analyte was
measured; this identification number is different from the number assigned to the samples at
the tank farm at the time of sampling. Sampling rationale, locations, and descriptions of the
sampling events are contained in Section 3.0 of this report.

Column three, "Sample identification," describes the type of material (sludge or crust) and
the type of sample (composite or segment) from which the sample data were derived.

"Result" is the specific concentration of the analyte, determined at the different sampling
points. No quality control data such as matrix spikes, serial dilutions, or duplicate analyses
are listed. This information may be obtained from WHC-SD-WM-DP-097, 136-Day Crust
Burn Safety Issue Results for Tank 241-AW-101, Auger Samples, 95-AUG-001, 95-AUG-004,
95-AUG-005 (WHC 1995).

The number listed is an average between the primary sample and its duplicate sample.
Where more than one duplicate sample was performed, the primary sample was averaged
with all the duplicates.

Table F-1. Tank 241-AW-101 Analytical Data for 1995 Crust Sample:
Total Organic Carbon.

PS/Coul. TOC| S95T000106 |Composite 6,520
S95T000107 |Material from upper 2 of auger 4,840
S95TOuL111 | Material from lower Y2 of auger 7,140
S95TOuvu1 14 |Material from lower 4 of auger 11,800
Notes:

pg/g = microgram/gram.
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APPENDIX G
TYPICAL THERMODYNAMIC SCANS OF
TANK 241-AW-101 SAMPLES
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WHC, 1995a, Tank Characterization 40-Day Crust Burn Report for Double-Shell
Tank 241-AW-101, WHC-SD-WM-DP-097, Rev. 0, Westinghouse Hanford Company,
Richland, Washington.
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