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1.0 INTRODUCTION

A major function 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 and other available information about a tank are compiled and maintained
in a tank characterization report. This report and its appendices serve as the tank characterization
report for single-shell tank 241-SX-103.

T objectives of this report are 1) to use characterization data in response to technical issues
associated with tank 241-SX-103 waste, and 2) to provide a standard characterization of this
waste in terms of a best-basis inventory estimate. Section 2.0 summarizes the response to
technical issues, Section 3.0 shows the best-basis inventory estimate, and Section 4.0 makes
recommendations about the safety status of the tank and additional sampling needs. The
appendices contain supporting data and information. This report supports the requirements of
Hanford Federal Facility Agreement and Consent Order (Ecology et al. 1997), Milestone
M-44-15c¢, change request M-44-97-03 to "issue characterization deliverables consistent with the
Waste Information Requirements Document developed for fiscal year 1999" (Adams et al. 1998).

1.1 SCC E

The characterization information in this report originated from sample analyses and known
historical sources. Samples were obtained and assessed to fulfill requirements for tank-specific
issues discussed in Section 2.0 of this report. Other information was used to support conclusions
derived from these results. Appendix A contains historical information for tank 241-SX-103
including surveillance information, records pertaining to waste transfers and tank operations, d
expected tank contents derived from a process knowledge model. Appendix B summarizes
recent sampling events (see Table 1-1), sample data obtained before 1989, and sampling results.
Appendix C provides the statistical analysis and numerical manipulation of data used in issue
resolution. Appendix D contains the evaluation to establish the best basis for the inventory
estimate for this k. pendix ~ is a bibliography that resulted from 111 epthli ature
search of all known information sour  applicable to tank 241-SX-103 and its respective waste
types. 1 :reports listed in Appendix E are available in the Lockheed Martin Hanford Corp.
Tank Characterization and Safety Resource Center.
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Table 1-1. Summary of Recent Sampling.

Sample/Date' Phase Location Segmentation Recovery
Vapor sample | Gas Tank headspace, n/a "~ |n/a
(3/23/95) riser 2, 7.3 m
(24 ft) below top of
riser
Grab samples Liquid/solid |Riser9, 1,026 cm | iNone n/a
38X-97-1, (404 in.), 1,280 cm
3SX-97-2, (504 in.), and
3SX-97-3 1,402 cm (552 in.)
(6/6/97) - | below top of riser
Rotary core 235 | Solid/liquid | Riser 11 12 segments, 0to 85%
(4/28/98 to upper half and
4/30/98) ‘ lower half
Rotary core 23y | >onawnquid | Riser 7 12 segments, 0 to 100%
(5/5/98 to upper half and
5/11/98) lower half i
Notes:

n/a = not applicable

'Dates are in mm/dd/yy format.

1.2 TANK BACKGROUND

Sir ~'e-shell tank 241-SX-103 is located in the ~70 West Area SX T¢ ° Farm on the Hanford
Site. It was constructed in 1953-1954 and is the last tank in a three-tank cascade series. From
1954 to 1971, the tank received supernatant transfers from 241-SX tanks and various other tanks.
In 1955, the tank received waste from the Reduction Oxidation (REDOX) facility. From 1958 to

1963, supernatant, condensate waste, and sparge transfers were sent to 241-SX tanks and various
other tanks.

From 1975 to 1980, waste was transferred into and out of tank 241-SX-103 in support of
242-S Evaporator operations. The tank was labeled inactive in 1978 and removed from service
in 1980. The tank was partially interim isolated in June 1985.

Table 1-2 summarizes the description of tank 241-SX-103. The tank has a maximum storage
capacity of 3,785 kL (1,000 kgal) and, as of January 31, 1999, contained an estimated 2,400 kL
(634 kgal) of noncomplexed waste based on surface level and zip cord measurements. The tank
is actively ventilated and is on the Watch List (Public Law 101-510) for flammable gas. The
organic complexant safety issue was closed on December 9, 1998, and all organic complexant
tanks were removed from the organic complexant Watch List (Owendoff 1998).
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2.0 RESPONSE TO TECHNICAL IS¢ ES

The following technical issues have been identified for tank 241-SX-103 (Brown et al. 1998).

e Flammable gas: Does a possibility exist for release of flammable gases into the tank
headspace or release of chemical or radioactive materials into the environment?

e Historical model: Does the waste inventory generated by a model based on process
knowledge and historical information (Agnew et al. 1997) represent the current tank
waste inventory?

e Pretreatment: What fraction of the waste is soluble when treated by sludge washing
and leaching?

Additional technical issues required by Brown et al. (1997) and addressed by sampling events
include:

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

¢ Organic complexants: Does the possibility exist for a point source ignition in the
waste followed by a propagation of the reaction in the solid/liquid phase of the waste?

¢ Organic solvents: Does an organic solvent pool exist that may cause a fire or
ignition of organic solvents in entrained waste solids?

e Compatibility: Will safety problems be created as a result of commingling wastes in

interim storage? Do operations issues exist that should be addressed before waste is
transferred?

ta fr the analysis of rotary core s les, liquid grab  1ples and tank headspace
measurements, along with available historical information, provided the means to respond to the
technical issues. Sections 2.1 and 2.2 present the response. Data from the March 1995 vapor

sample provided the means to address the vapor screening issue. See Appendix B for sample and
analysis data for tank 241-SX-103.

2.1 FLAMMABLE GAS 4 A QUALITY C JECTIVE

The requirements to support the flammable gas issue are documented in the Data Quality
Objective to Support Resolution of the Flammable Gas Safety Issue (Bauer and Jackson 1998).
This data quality objective (DQO) has been extended to apply to all tanks. Analyses and

2-1
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evaluations will change according to program needs until this issue is resolved. Final resolution
of the flammable gas issue is expected to be completed by September 30, 2001 (Johnson 1997).

Tank 241-SX-103 is equipped with a standard hydrogen monitoring system (SHMS) for the
collection of vapor-phase data that support resolution of flammable gas issues. The SHMS vapor
grab sample data are posted to the tank characterization database (LMHC 1998).

2.2 HISTORICAL EVALUATION

The purpose of the historical evaluation is to determine whether the model inventories based on
process knowledge and historical information (Agnew et al. 1997) agree with current tank
inventories. If the historical model accurately predicts the waste characteristics as observed
through sample characterization, the possibility exists to reduce the amount of total sampling and
analysis needed. Data requirements for this evaluation are documented in Historical Model
Evaluation Data Requirements (Simpson and McCain 1997).

A "gateway" analysis is a quick check to ensure that data obtainea from sampling support the
remainder of the historical evaluation analysis. Failure of the gateway analysis indicates the
model waste composition estimate is not comparable to the sample data and the tank is not

a good tank on which to perform the historical DQO. If the gateway analysis fails, the remainder
of the sampling and analysis for the historical DQO will not be applied to the tank. If the
gateway analysis passes, then further analyses will be performed on the waste samples as
specified in the historical model evaluation DQO. Results of the historical model evaluation
DQO will be used to quantify the errors associated with the historical tank content estimates
(Simpson and McCain 1997).

The gateway analysis was applied to each of the saltcake samples taken from tank 241-SX-103 in
y and May 1998. TI 241-SX-103 are  lium, aluminum,
chromium, water, nitrat :se analytes were chosen because t/ k
waste 1s predictc to be composed predominantly of saltcake waste generated from the

242-S Evaporator from 1973 through 1976 (S1-SItCK). The gateway analysis required two tests
be performed for each sample. The first test was to determine if the concentration of each of the
gateway analytes was over 10 percent of the predicted concentration (as specified in the DQO).
The second test was to determine if the gateway analytes contributed to more than 85 percent (by
mass) of the total waste. The gateway analysis for tank 241-SX-103 is shown in Appendix C.

Except for two segments, the core 235 and core 239 segments passed both gateway analysis tests.
The amount of sulfate in segment 235:10, lower half was <10 percent of the amount expected for
supernatant mixing model (SMM) S1-saltcake (SMMS1) waste. The fingerprint analytes
accounted for <85 percent of the waste mass for segments 239:11R, upper half and 239:11R,
lower half. This indicates, that except for these segments the waste is consistent with the
SMMSI1 waste type. Segments 239:11R, upper and lower halves are located near the bottom of
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the tank and may be a combination of SMMS1 and some other waste type. Based on process

history and results for surrounding segments, segment 235:10 lower half is expected to be
SMMSI waste.

The final test was to compare analytical results for composite samples and selected segments
with Hanford defined waste (HDW) model estimates (Agnew et al. 1997) for SMM analyte
concentrations in tank 241-SX-103. The concentration of all of the indicator analyte values for
the composite samples were >10 percent of the historical model estimates for the SMM saltcake
in this tank.

In general, the segments and composites analyzed agree with SMMSI1 saltcake estimates and
historical model predictions. The upper four to five segments of tank 241-SX-103 are mostly
drainable liquids with few solids. Segments 5 to 9 are mostly solids, probably precipitated from

ie SMMSI1 solution. Segments 10 and 11 appear to be saltcake, but do not exhibit the
characteristics of SMMS1. Based on the aluminum concentrations, the bottom of the tank
(segment 2) appears to be a dense sludge.

2.3 RETREATMENT

Samples were archived for future pretreatment analyses and evaluation in accordance with

Strategy for Sampling Hanford Site Tank Wastes for Development of Disposal Technology
(Kupfer et al. 1995).

2.4 SAFE Y SCREENING

The data needed to screen the waste in tank 241-SX-103 for potential safety problems are
documented in Tank Safety Screening Data Quality Objective (Dukelow et al. 1995). These
potential safety problems are exothermic conditions in the waste, flammable gases in the waste
and/or tank headspace, and criticality conditions in the waste. Each condition is addressed
separately below.

2.4.1 Exothermic Conditions (Energetics)

The first requirement outlined in the safety screening DQO (Dukelow et al. 1995) is to ensure
there are not sufficient exothermic constituents (organic) in tank 241-SX-103 to pose a safety
hazard. The safety screening DQO required that the waste sample profile be tested for energetics
every 24 cm (9.5 in.) to determine whether the energetics exceeded the safety threshold limit.
The threshold limit for energetics is 480 J/g on a dry weight basis. Results obtained using
differential scanning calorimetry (DSC) indicated that no sample from tank 241-SX-103 had
mean exothermic reactions (on a dry weight basis) exceeding the safety screening DQO limit.
The maximum dry weight exotherm observed was 187 J/g. The maximum upper limit to a
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95 percent confidence interval on the mean was 237 J/g from core 239, segment 7 drainable
liquid. Therefore, energetic behavior is not a concern for this tank. Appendix C contains the
method used to calculate confidence limits.

2.4.2 Flammable Gas

Headspace measurements were taken before obtaining the April/May 1998 rotary core samples.
The March 1995 vapor samples showed a low flammable gas concentration (<23 ppmv). Data
for the combustible gas tests (sniff tests) and the March 1995 vapor samples are presented in
Appendix B.

2.4.3 Criticality

The safety screening DQO threshold for criticality, based on total alpha activity, is 1 g/L.
Because total alpha activity is measured in pCi/g instead of g/L, the 1 g/L limit is converted into
units of nCi/g by assuming that all alpha decay originates from *’Pu. The safety threshold limit
is 1 g #°Pu per liter of waste. Assuming that all alpha is from ***Pu and using the maximum
solids density of 1.88 g/mL, this limit corresponds to 32.7 pCi/g of total alpha activity for solids.
The maximum total alpha activity result was 0.816 pCi/g (core 235, segment 11, lower half).
The maximum upper limit to a 95 percent confidence interval on the mean was 0.942 uCi/g (core
235, segment 11, lower half), indicating that the potential for a criticality event is extremely low.
Therefore, criticality is not a concern for this tank. Appendix C contains the method used to
calculate confidence limits.

2.5 ORGANIC COMPLEXANT

The data required to support the organic complexants issue are documented in Memorandum of
Understanding for the Organic Complexant Safety Issue Data Requirements (Schreiber 1997).
Energetics by DSC, sample moisture and total organic carbon (TOC) analyses were conducted to
address the organic complexant issue.

Several exotherms were observed but did not exceed the limit of 480 J/g (dry weight). . The TOC
results for the persulfate oxidation analysis ranged from 0.02 to 1.18 percent dry weight.

Furnace oxidation TOC analysis was required for those sam;j s for which the TOC by persulfate
did not account for at least 75 percent of the exothermic energy. This condition did not occur in
any samples. Analysis of variance (ANOVA) analyses showed that all TOC values were well
below 4.5 percent, and the probability of a propagating event is not a concern for this tank
(Meacham et al. 1998). Therefore, the tank is classified as "safe" for this issue. The organic
complexant safety issue was closed on December 9, 1998, and all organic complexant tanks were
removed from the organic complexant Watch List (Owendoff 1998).
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Table 3-2. Best-Basis Inventory Estimates for Radioactive Con onents in
Tank 241-SX-103 Decayed to January 1, 1994 (Effective January 31, 1999). (3 sheets)

Total Inventory asis
An ! (Ci) (S; M, or E)! Comment
XTpy - 588 - S/TE'M  Based on total alpha activity sample ,
| ‘ result ratioed to} W estimates for alpha J
| isotopes. J
| **Cm 0.770 S/EM | Based on total alpha activity sample l
\ \  result ratioed to HDW estimates for alpha |
: . isotopes. J
Hpy 0.00319 - S/E'M ‘ Based on total alpha activity sample "
l | | result ratioed to HDW estimates for alpha |
| | isotopes. ‘
Am 10.0129 S/EM ' Based on total alpha activity sample i
1 ; . result ratioed to HDW estimates for alpha J
’ isotopes. »
| **Cm 1 0.0706 ' S'E'M ' Based on total alpha activity sample !
l ! ‘ ' result ratioed tc  [DW estimates for alpha f
3 ] | isotopes. :
Cm ' 0.685 | SIEM | Based on total alpha activity sample |
! j i result ratioed to HDW estimates for alpha |
\

isotopes.

Notes:
'S = sample-based (see Appendix B), M =  nford defined waste model-based, Agnew et al. (1997),
and E = engineering assessment-based.
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4.0 RECO! VMENDATIONS

Rotary-mode core samples (April/May 1998), grab samples (June 1997), and vapor samples
(March 1995) were taken to satisfy the applicable issues associated with tank 241-SX-103.
Analytical results frc  the core sample were within the established limits of the  “:ty screening
and organic complexant DQOs. The organic complexant safety issue was closed on
December 9, 1998, and all organic complexant tanks were removed from the organic complexant
Watch List (Owendoff 1998). With the exception of a few segments, the gateway analysis for

> historical ev: 1ation DQO passed, indicating that the waste recovered is predominately
SMMSI saltcake. Segments 10 and 11 appear to be saltcake, but do not exhibit the
characteristics of SMMS1. Based on the aluminum concentrations, the bottom layer of waste in
the tank (segment 12) is expected to be a dense sludge.

The analytical results for tank 241-SX-103 and the waste compatibility requirements were

inch :d in the 1997 grab samples analytical results report (Steen 1997). These results showed
that all compatibility requirements were met. Before pumping the supernatant and other
drainable liquids from tank 241-SX-103, a waste compatibility assessment will be performed by
tank farm operations.

Vapor samples showed that ammonia is the only toxic vapor of concern, and that the LFL in the
tank headspace is less than one percent. The concentration of total nonmethane organic
hydrocarbon in the tank is 0.78 mg/m’. An estimate of the organic solvent pool size has not been
calculated (Huckaby and Sklarew 1997). However, the organic program has determined that
even if an organic solvent pool does exist, the consequence of a fire or ignition of organic
solvents does not exceed the criteria established in the authorization basis (Brown et al. 1998).
Consequently, additional vapor analyses are not required for this tank. The organic solvent
safety issue is expected to be closed for all tanks in 1999.

Table 4-1 summarizes the Project Hanford Management Contractor (PHMC) TWRS Program
review status and acceptance of the sampling and analysis results reported in this tank
characterization report. All issues required to be  lIressed by samplii d analysis are listed
incolt 11 of Table 4-1. Column 2 indicates by "yes" or "no" whether issue requirements were
met by the s  pling and analysis performed. Column 3 indicates conct  ‘nce and acc | ance by
the program in PHMC/TWRS responsible for the applicable issue. A "yes" in column 3
indicates that no additional sampling or analyses are needed. Conversely, a "no" indicates
additional sampling or analysis may be needed to satisfy issue requirements.
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Table 4-2. Acceptance of Evaluation of Characterization Data and
Information for Tank 241-SX-103. (2 sheets)

Evaluation TWRS/PHMC Program
Issue Performed Accentance
Organic solvent DQO’ Yeg |y e
Qafetv crreening DQO I Y CS_ 1 6%
{ compaubility DQO Yes Yes

Notes:
N/D = not determined

'Sampling and analysis for the flammable gas issue is not expected to be completed until September 30,
2001.

*The organic complexant safety issue was closed on December 9, 1998, and all organic complexant tanks
were removed from the organic complexant Watch List (Owendoff 1998).

*The organic solvent safety issue is expected to be closed in 1999.
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APPENDIX A

HISTORICAL . ANK INFORMATION

Appendix A describes tank 241-SX-103 based on historical information. For this report,
historical information includes information about the fill history, waste types, surveillance, or
modeling data about the tank. This information is necessary for providing a balanced assessment
of sampling and analytical results.

This appendix contains the following information:

e Section A1.0: Current tank status, including the current waste levels and the tank
stabilization and isolation status

e Section A2.0: Information about the tank design

Section A3.0: Process knowledge about the tank, the waste transfer history, and the
estimated contents of the tank based on modeling data

Section A4.0: Surveillance data for tank 241-SX-103, including surface-level
readings, temperatures, and a description of the waste surface based on photographs

e Section A5.0: Appendix A references.

Al.0 CURRENT TANK STATUS

As January 31, 799 k 241-SX-103 contained  estimatec 400 kL (634 kgal) of

noncon exed waste | | on surface leve]  :asurements and zip cord readings. This differs
from the Hanlon (1998) volume of 2,468 kL (652 kgal), accounting for 15 cm (6 in.) of
evaporation since the Hanlon volume was last updated. The waste volumes were estimated using
a Food Instrument Corporation surface level gauge and sludge level measurement device. Table
Al-1 shows the volumes of the waste phases found in the tank.

Tank 241-SX-103 is out of service, as are all single-shell tanks. This tank is categorized as
sound with partial interim isolation completed in 1985. The tank is actively ventilated and is on
the Watch List (Public Law 101-510) for flammable gas. Tank 241-SX-103 d all organic
complexant tanks were removed from the Watch List for the organic complexants issue on
December 9, 1998 (Owendoff 1998).
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Table A1-1. Tank Contents Status Summary.'

. Waste Type | KL (kgal)
Total waste' . 2,400 (634)
Supernatant’ 0 (0)
Sludge’ 435 (115)
Saltcake' 1064 (519)
Drainable interstitial liquid’ | Y84 (£LDY.D) l ] -
Drainable liquid remaining’ 984 (259.5)
Pumpable liquid remaining’ 939 (248)

Note:

'Based on surface level measurements, differs from Hanlon (1999)
*Hanlon (1998)
*Assumes a saltcake drainable porosity of 50 percent and 11.2 kgal capillary hold up (Brown 1996).

A2.0 TANK DESIGN AND BACKGROUND

The SX Tank Farm was constructed between 1953 and 1954 in the 200 West Area of the Hanford
Site. The SX Tank Farm contains fifteen 100-series tanks. These tanks have a maximum
capacity of 3,785 kL (1,000 kgal) and a diameter of 23 m (75 ft). Built according to the third-
generation design, the 241-SX Tank Farm was designed for self-boiling waste (for a one- to five-
year boiling period) with a maximum fluid temperature of 121 °C (250 °F) (Leach and

Stahl 1997). Because the tanks were designed specifically for boiling waste, airlift circulators
were installed to control waste temperatures.

Tank 241-SX-103 entered service in 1954 and is third inath  tank cascading series. ..ese
tanks are connected by a 7.6-cm (3-in.) cascade line. The ca 1ide overflow height is
approximately 9.47 m (373 in.) from the tank bottom and 30 cm (1 ft) below the top of the steel
liner. These single-shell tanks in the 241-SX Tank Farm are constructed of 61-cm (2-ft)-thick,
reinforced concrete with a 0.953-cm (0.375-in.) mild carbon steel liner on the bottom and sides
with a 38-cm (1.25-ft)-thick, domed concrete top. These tanks have a dished bottom with an
operating depth of 9.14 m (30 ft). The tanks are covered with approximately 2.21 m (7.25 ft) of
overburden.

Tank 241-SX-103 has 13 risers according to the drawings and engineering change notices. The
risers range in diameter from 100 mm (4 in.) to 1.1 m (42 in.). Table A2-1 shows numbers,
diameters, and descriptions of the risers. A plan view that d icts the riser and nozzle
configuration is shown as Figure A2-1. Figure A2-2 is a tank cross section showing the
approximate waste level along with a schematic of the tank equipment.
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F re A2-1. Riser Configuration for Tank 241-SX-103.
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A3.0 PROCESS KNOWLEDGE

The sections below 1) provide information about the transfer history of tank 241-SX-103,
2) describe the process wastes that made up the transfers, and 3) estimate the current tank
contents based on transfer history.

A3.1 WASTE TRANSFER HISTORY

Table A3-1 summarizes the waste transfer history of tank 241-SX-103 (Agnew et al. 1997b).
Waste was initially added to tank 241-SX-103 in the fourth quarter of 1954 with the cascade of
REDOX process high-level waste (R1) from tank 241-SX-102. In the first and third quarters of
1955, waste was received from the 202-S (REDOX) Plant. In the second quarter of 1958,
supernatant was sent to tank 241-U-101. From the-fourth quarter of 1958 to the third quarter of
1960, sparge transfers of water were sent to tank 241-SX-106. From the second quarter of 1961
to the second quarter of 1971, supernatant waste was sent to tanks 241-SX-102, 241-TX-101,
241-TX-118, 241-TY-101, and 241-BX-104. From the second quarter of 1961 to the second
quarter of 1963, condensate waste was sent to tank 241-SX-106. From the third quarter of 1961
to the third quarter of 1971, the tank received supernatant waste from various 241-SX tanks,
241-TX-118, 241-BX-101, and 241-BX-103.

In support of the 242-S Evaporator campaign, supernatant waste was transferred to and received
from tank 241-S-102 from the first quarter of 1975 to the first quarter of 1977. From the second
quarter of 1977 to the third quarter of 1980, waste was transferred and received from tank
241-SY-102 in support of the 242-S Evaporator campaign. ~ e tank was labeled inactive in
1978 and removed from service in 1980. The tank was parti: y interim isolated in June 1985.

Table A 1-SX-103 \ 1eets)
Transfer Transier ] 1 nsumated Waste Volume
Sanres Destination |Wacte Tvne [ Ti :Pe )d |ni. | kgal

241-DA-1UL |- Supernatamt | 1954 |45 649
202-S -- Supernatant 1955 1,083 286
(REDOX) (R1)
- 241-SX-106 Sparge water | 1958-1960 636 168
- 241-U-101, Supernatant 1958-19° 19,8vu 5,255

241-SX-102,

241-8X-106,

241-TX-101,

241-TX-118,

241-TY-101,

241-BX-104
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e  Hanford Tank Chemical dnd Radionuclide Inventories: HDW Model Rev. 4 (Agnew
et al. 1997a) contains the HDW list, the supernatant mixing model (SMM), the tank
layer model (TLM), and the historical tank content estimate (HTCE).

e The HDW list is comprised of approximately 50 waste types defined by concentration
for major analytes/compounds for sludge and supernatant layers.

e The TLM defines the solid layers in each tank using waste composition and waste
transfer information.

e The SMM 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 solid layers in each tank. The SMM uses information
from the Waste Status and Transaction Record Summary (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 the inventory estimate for each tank. These model predictions are
considered estimates that require further evaluation using analytical data.

Based on the TLM and SMM, tank 241-SX-103 contains four layers. A top layer of 3.785 kL

(1 kgal) of supernatant is predicted to be above a layer of 2,040 kL (539 kgal) of SMMSI, over a
layer of 386 kL (102 kgal) of REDOX saltcake (RSItCk), over a bottom layer of 37.85 kL

(10 kgal) of REDOX high-level sludge waste (R1). Figure A3-1 is a graphical representation of
the estimated waste type and volume for the tank layer.

The SMMSI layer should contain the following major consti nts listed from highest
concentration above one weight percent: nitrate, sodium, hydroxide, nitrite, aluminum,
carbonate, and sulfate. Constituents above one weight percent in the REDOX saltcake layer are
sodium, nitrate, nitrite, hydroxide, aluminum, and chromium. Constituents above one weight
percent in the R1 layer are hydroxide, nitrate, aluminum, sodium, nitrite, and iron. Table A3-2
shows the historical estimate of the expected waste constituents and their concentrations.
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A4.0 SU VEILLANCE DATA

Tank 241-SX-103 surveillance consists of surface-level measurements (liquid and solid),
temperature monitoring inside the tank (waste and headspace), dry well monitoring, and a
standard hydrogen monitoring system (SHMS). Surveillance data provide the basis for
determining tank integrity. Liquid level measurements and dry well measurements can indicate
whether the tank has a major leak. Solid surface-level measurements indicate physical changes
in and consistencies of the solid layers of a tank. The SHMS primarily monitors hydrogen gas
concentration in the tank headspace.

A4.1 SU FAC -LEV7 . EADINGS

Tank 241-SX-103 is categorized as a sound tank. Until February 1995, a Food Instrument
Corporation gauge or manual tape was used to measure surface level. The Food Instrument
Corporation gauge was replaced by an ENRAF™ gauge that is used to monitor the surface level
through riser 3. Zip cord readings taken on 1/20/98 were 233.7 in. fo: riser 7 and 238.8 in. for
riser 11. The manual ENRAF™ reading taken on 1/20/98 and on 1/31/98 was 234 in. The
average of the zip cord readings and the manual ENRAF™ measurements is shown in Table 2-1
and was used for the best-basis inventory volume for tank 241-SX-103.

Figures A4-1 and A4-2 show the surface level history from 1954 to the present.

Discrepancies have been noted between the volume specified by Hanlon (1999) and the recent
surface-level measurements. Since its installation, the ENRAF™ has been rebaselined five times
to account for the changing surface level in tank 241-SX-103. The surface level baseline in tank
241-SX-103 has deviated between 622 cm (245 in.) and 592 cm (233 in.). These fluctuations in
the waste surface baseline are most likely caused by evaporation and are consistent with
observed losses for other SX tanks.

Additionally, tank 241-SX-103 has a liquid observation well located in riser 14, and six dry
wells. None of the dry-wells | “ationr |i  greater than the =)0 counts per second limit.

A4.2 INTERNAL TANK TEMPERATURES

Tank 241-SX-103 has a single thermocouple tree with six thermocouples to monitor the waste
temperature through riser 2. Temperature readings are available from the Surveillance Analysis
Computer System from July 1981 to October 1998 (LMHC 1998). Thermocouple elevations and
current temperature data are recorded for thermocouples 1 through 6.

The average tt erature between January 31, 1998, and January 31, 1999, was 63.2 °C

(145.7 °F), the minimum temperature was 28.4 °C (83.1 °F), and the maximum temperature was
73.3 °C (164 °F). A graph of the weekly high temperatures can be found in Figure A4-3. Plots
of the individual thermocouple readings can be found in Supporting Document for the Historical
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Tank Content Estimate for SX-Tank Farm (Brevick et al. 1997).
A4.3 STANDARD HYDROGEN MONITORING SYSTEM

McCain and Bauer (1998) describes the SHMS type B that monitors the vapor phase in the tank
241-SX-103 headspace. The SHMS measures parts-per-million levels of hydrogen, methane,
and nitrous oxide. The tank 241-SX-103 SHMS went into service in March 1995.

Section B2.3.1 presents the surveillance results from the SHMS.

A4.4 TANK 241-SX-103 PHOTOGRAPHS

The December 1987 photographic montage of the interior of tank 241-SX-103 shows pools of
yellowish-brown liquid over a light-colored saltcake surface of varying thickness and dark liquid
underneath. An old level measurement tape and other debris can be seen in the center of the
montage. A Food Instrument Corporation probe, temperature probe, saltwell screen, manhole,
and some inlet nozzles are also visible in the photographs. The waste level has not changed
significantly since the photographs were taken; therefore, the photographic montage should
represent the current appearance of the waste in the tank (Brevick et al. 1997).
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Figure A4-2. Tank 241-SX-103 Current Surface-Level Measurements.
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Tran, T. T., 1993, Thermocouple Status Single-Shell & Double-Shell Waste Tanks, _
WHC-SD-WM-TI-553, Rev. 0, Westinghouse Hanford Company, Richland, Washington.

Vitro, 85, Piping Waste Tank Isolation 241-SX-103, Drawing H-2-73220, Rev. 3, Vitro
Engineering Corporation, Richland, Washington.
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APPENDIX B

SAMPLING OF TANK 241-SX-103

Appendix B provides sampling d analysis information for each known sampl ; event for tank
241-SX-103 and assesses sample results. It includes the following:

Section B1.0: Tank Sampling Overview
Section B2.0: Sampling Events
e Section B3.0: Assessment of Characterization Results

e ! tion B4.0: References for Appendix B

B1.0 TANK SAMPLING OVERVIEW

Appendix B describes the sampling and analysis events for tank 241-SX-103. Rotary mode core
samples were taken in April and May 1998 to satisfy the requirements of the Tank Safety
Screening Data Quality Objective (Dukelow et al. 1995), Memorandum of Understanding for the
Organic Complexant Safety Issue Data Requirements (Schreiber 1997), Data Quality Objective
to Support Resolution of the Organic Solvent Safety Issue (Meacham et al. 1997), Data Quality
Objective to Support Resolution of the Flammable Gas Safety Issue (Bauer and Jackson 1998),
Historical Model Evaluation Data Requirements (Simpson and McCain 1997), and the Strategy
for Sampling Hanford Site Tank Wastes for Development of Disposal Technology (Kupfer et al.
1995). The sampling and analysis were performed in accordance with the Tank 241-SX-103
Rotary Mode Core Sampling and Analysis Plan (Conner 1998). Grab samples were taken in
June 1997 to satisfy the requirements of the Data Quality Objectives for Tank Farms Waste
Compatibility Program (Fowler 1995 and Mulkey and Miller 1997). The sampling and analysis
were performed in accordance with the Compatibility Grab Sampling and Analysis Plan

(Sasaki 1997). Further discussions of the sampling and analysis procedures can be found in the
Tank Characterization Reference Guide (DeLorenzo et al. 1994). These analyses are discussed
in Sections B2.1 and B2.2.

Tank headspace vapors were characterized from samples collected in March 1995 in accordance
with the Tank 241-SX-103 Tank Characterization Plan (Homi 1995). These analyses are
discussed in Section B2.3.
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Table B2-1 TIntegrated Data Quality Objective Requirements for Tank 241-SX-103.!

Sampung Analytical
Event Annlirable DQOs ' Sampling Requirements Requirements
Rotary mode |>aiety screening Core samples from a Flammability,
core - Energetics minimum of two risers energetics, Oisture,
sampling - Moisture content separated radially to the total alpha activity,
- Total alpha maximum extent possible.  |density, anions, cations,
- Flammable gas radionuclides, OC,
Dukelow et al. (1995) separable organics,
physical properties, TIC,
Flammable gas Combustible gas pH, Cr(VI)
Bauer and Jackson (1998) measurement
Organic complexant
Schreiber (1997)
Pretreatment
(Kupfer et al. (1995)
Historical
, Simpson and McCain (1997)
Grab Compatibility Grab samples Energetics, moisture,
sampling Mulkey and Miller (1997) anions, cations,
Fowler (1995) radionuclides, specific
gravity, pH, separable
Organicn TN TIOD
percent
Vapor Organic solvent Steer camsiers, triple sorvent | Flammaoie gas, organic
sampling Meacham et al (1997) traps, sorhent trap cvstems | vapors, permanent gases
Note:

'Conner (1998)

B2.1

April/May 1998 Core Sample Handling

The core samples were shipped to the 222-S Laboratory for subsampling and analysis. Samples
were assigned LABCORE numbers and subjected to visual inspection for color, clarity, and
solids content. The radiation dose rate on contact was also measured. Drainable liquid (and liner
liquid, when present in sufficient amount) was collected and clarified by centrifugation.
Segments containing solids were divided into upper and lower half segments. Additionally, solid
core composites were made from each core. Homogenizing equal mass aliquots of solids from
segments 6, 6A, 7, 8, 9A, 11, and 12A generated the core 235 composite. The core 239
composite was generated similarly from segments 1, 5, 6, 7, 8.9, 9R1, 11R1, 12, and 12A.
Sample extrusion and subsampling for the two cores is presented in Table B2-2. No organic

layer was observed for any of the samples.
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The quality control (QC) parameters assessed in conjunction with tank 241-SX-103 samples
were standard recoveries, spike recoveries, duplicate analyses (relative percent differences
[RPDs)), and blanks. The quality control criteria are specified in the sampling and analysis plan
(SA  (C 1ner 1998). The limits for blanks are set forth in guidelines followed by the
laboratory, and all data results in this report have met those guidelines. Sample and duplicate
pairs, in which  y quality control parameter was outside these limits,:  footnoted in the
sample mean column of the following data summary tables with an a, b, ¢, d, e. f, g, orh as
follows.

"a" indicates the standard recovery was below the QC limit.
"b" indicates the standard recovery was above the QC limit.
"¢" indicates the spike recovery was below the QC limit.
"d" indicates the spike recovery was above the QC limit.
"e" indicates the RPD was above the QC limit.
"f" indicates blank contamination.
e "g"indicates that this is a tentatively identified compound.
"h" indicates that the serial dilution exceeds the acceptance limit.

In the analytical tables in this section, the "mean" is the average of the result and duplicate value.
All values, including those below the detection level (denoted by "<") were averaged. 1f both
sample and duplicate values were nondetected, or if one value was detected while the other was
not, the mean is expressed as a nondetected value. If both values were detected, the mean is
expressed as a detected value.

B2.1.3.1 In ctively Coupled Plasma. Analyses by ICP were performed in duplicate on all
samples. The analyses were performed directly on the drainable liquid samples following an
acid dilution. The solid samples were analyzed following a potassium hydroxide fusion
digestion in a nickel crucible. In addition, the solid core composite samples were prepared for
analysis by acid digestion. Analyses were also performed on an acid digested portion of the
subsamples and the results are included as opportunistic information. Althougha fi  suite of
analytes was reported, only aluminum, chromium, and sodium were specifically requested by e
historical DQO. Lithium was requested by the safety screening DQO to correct percent water

m ements.

The primary ICP analytes detected were sodium, aluminum, chromium, and sulfur. With the
exception of a few segments, the majority of the lithium values were below detection levels.
Core 235, segment 11 had a mean result of 144 pg/g.

B2.1.3.2 Total Urani n. The analyses for uranium were performed in duplicate on the solid
samples following a fusion digestion. The highest mean result returned was 1,540 pg/g.

1.3.3 Ion Chromatography (Ions). The analyses for IC were performed in duplicate on all
samples. The analyses were performed directly on the drainable liquid samples. The solid
samples were analyzed following a water digestion. Although a full suite of analytes was
reported, only nitrate and sulfate were specifically requested by the historical DQO. Bromi
was requested by the safety screening DQO to correct percent water measurements.
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Three grab samples were collected from this tank during the 1997 grab sampling event. Two of
the three samples contained settled solids that appeared to be large salt crystals that precipitated
upon cooling to ambient temperature.

B3.2 QUALITY CONTROL ASSESSMENT

The usual QC assessment includes an evaluation of the appropriate standard recoveries, spike
recoveries, duplicate analyses, and blanks that are performed in conjunction with the chemical
analyses. Sample and duplicate pairs with one or more quality control results outside the
specified criteria were 1dentified by footnotes in the data summary tables (see Section B2.0).

The standard and spike recovery results provide an estimate of the accuracy of the analysis. If
a standard or spike recovery is above or below the given criterion, the analytical results may be
biased high or low, respectively. The precision is estimated by the RPD, which is defined as the
absolute value of the difference between the primary and duplicate samples, divided by their
mean, times 100.

B3.2.1 Quality Control Assessment of April/May 1998 Core Samble

All pertinent quality control tests were conducted on the 1998 core samples, allowing a full
assessment of the data’s accuracy and precision. The specific criteria for the analytes required
by the safety screening DQO were given in the rotary mode core SAP (Conner 1998), whereas
the criteria governing the opportunistic analytes were given in DOE (1997).

Of the 36 ICP analytes, only aluminum, chromium, lithium, and sodium for the solid subsamples
and lithium for the liquid subsamples were DQO requirements. Spike recoveries were outside
the control limits for sodium, which was attributed to the high concentration of this analyte in the
samples with respect to the amount of spike standard added. A post-digestion spike analysis was
performed as an additional instrument performance check. ..ie post-digestion spike recoveries
were within the required limits. High RPDs were reported for several samples and were
attributed to sample heterogeneity. No reruns were requested. The standard recoveries were
within the required limits.

A spike recovery outside the required range was reported for one subsample submitted for
uranium analyses, and was attributed to the high concentration of this analyte in the samples with
respect to the amount of spike standard added. No rerun was requested. The standard recoveries
and RPDs were within the required limits. The preparation blanks for some samples showed a
small amount of contamination.

Of the eight anions analyzed by IC, only bromide, nitrate, and sulfate for the solid subsamples
and bromide for the liquid subsamples were a DQO requirement. High RPDs were reported for
six subsamples analyzed for nitrate and six subsamples analyzed for sulfate. These high RPDs
were attributed to sample heterogeneity. Selected samples were redigested or reanalyzed with no
improvement in RPD. A spike recovery outside of the required range was reported for one
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nitrate subsample, and was attributed to the high concentration of this analyte in the samples with
respect to the amount of spike standard added. No rerun was requested. The standard recoveries
were within the required limits.

High RPDs were reported for three of the 12 subsamples submitted for ammonia analyses. The
sample results were near the detection limit, which decreased the precision of the analyses. No
reruns were requested because of the low levels of ammonia found in the samples. The standard
recoveries and spike recoveries were within the required limits.

High RPDs were reported for eight subsamples analyzed for TIC and nine subsamples analyzed
for TOC. Selected samples were reanalyzed or had triplicate analyses performed. There was
little improvement in the RPDs. Four subsamples anlayzed for TIC and two subsamples
analyzed for TOC reported spike recoveries outside of the required range. These spike
recoveries were attributed to sample heterogeneity and the high concentration of these analytes
with respect to the amount of spike standard added. Selected samples were reanalyzed with little
improvement in the spike recoveries. The standard recoveries were within the required limits.

Of the two radionuclides analyzed by GEA, only '*’Cs was a DQO requirement. The RPDs and
standard recoveries for the "*’Cs analysis were within the required limits.

High RPDs were reported for two of the 25 subsamples submitted for 3°°Sr analyses. Reruns
were performed with no improvement in the RPDs. The preparation blanks showed a small
amount of ***°Sr contamination. The levels of contamination were inconsequential when
compared to the results of the samples. These contaminants did not impact sample data qu ty.
The standard recoveries were within the required limits.

High RPDs were reported for ten of the 37 subsamples submitted for total alpha activity
analyses. These high RPDs were attributed to sample heterogeneity. Selected samples were
reanalyzed with no improvement in the RPD. Spike recoveries outside the required range were
reported for two subsamples. The spike recoveries were within the laboratory statistical control
limits for the quality control standard, and no reruns were requested. The standard recoveries
were within the required limits.

i€ . 1recoveries, ikereco iesfortheto” "bc activity ’ were
within the required limits.

The RPD for five of the 38 subsamples were outside the specified acceptance limits for DSC.
The heterogeneous material and the small sample size required for these analyses ide it
difficult to obtain reproducible results. Triplicate analyses were performed on selected samples.
The standard recoveries were within the required limits.

The RPD for three of the 38 subsamples analyzed for TGA exceeded the acceptance limits.
Results from triplicate analyses showed a slight improvement in RPDs for two samples. No

further reanalyses were requested. The standard recoveries were within the required limits.

The RPDs and standard recoveries for the specific gravity analyses were within the required
limits.
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In summary, the quality control results were within accepted tolerances, and the minor
discrepancies mentioned here and footnoted in the data summary tables should not impact either
the validity or the use of the data.

B3.2.2 Quality Control Assessment of June 1997 Grab Sample

All pertinent quality control tests were conducted on the 1997 grab samples, allowing a full
assessment of the data’s accuracy and precision. The specific criteria for the analytes required
by the safety screening DQO were given in the compatibility SAP (Sasaki 1997), whereas the
criteria governing the opportunistic analytes were given in DOE (1997).

Of the 36 ICP analytes, only aluminum, iron, and sodium were DQO requirements. Spike
recoveries were outside the control limits for aluminum and sc um, which was attributed to the
high concentration of these analytes in the samples with respect to the amount of spike st lard
added. A post-digestion spike analysis was performed as an additional instrument performance
check. The post-digestion spike recoveries were within the required limits. The RPDs and
standard recoveries were within the required limits.

A high RPD was reported for one of the samples submitted for uranium analyses and was
attributed to sample heterogeneity. No reruns were requested. The standard recoveries and spike
recoveries were within the required limits.

Of the eight anions analyzed by IC, only fluoride, chloride, nitrate, nitrite, phosphate, and sulfate
were a DQO requirement. High RPDs were reported for two samples analyzed for fluoride and
two samples analyzed for phosphate. These high RPDs were attributed to sample heterogeneity.
No reruns were requested. Spike recoveries outside of the required range were reported for two
fluoride samples. The high spike recovery for 3SX-97-2 was attributed to the high concentration
of this analyte in the sample with respect to the amount of spike standard added. The low spike
recovery for 3SX-97-1 was attributed to organic acid interference. No reruns were requested.

. u€ standard recoveries were within the required limits.

Ammonia was detected in the method blank for the non-acidified sample analysis. However, the
level of contamination was insignificant with respect to the sample results and does not affect the
usability of these results. The RPDs, standard recoveries, and spike recoveries for the ammonia
analyses were within the required limits.

The RPDs, standard recoveries, and spike recoveries for the TIC and TOC analyses by persulfate
oxidation were within the required limits.

The RPDs, standard recoveries, and spike recoveries for the TOC analyses by furnace oxidation
were within the required limits.

Of the radionuclides analyzed by GEA, only '*’Cs was a DQO requirement. The RPDs and
standard recoveries for the '>’Cs analyses were within the required limits.

The RPDs and standard recoveries for the 241Am, 2339240p,; 89/ “Sr, DSC, TGA, and specific
gravity analyses were within the required limits.
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In summary, the quality control results were within accepted tolerances, and the minor
discrepancies mentioned here and footnoted in the data summary tables should not impact either
the validity or the use of the data.

B3.3 DATA CONSISTENCY CHECKS

This section assesses the data consistency and quality from the tank 241-SX-103 core samples.
Comparisons of different analytical methods can help to assess the consistency and quality of the
data. In addition, mass and charge balances were calculated to help assess the overall data
consistency.

B3.3.1 Comparison of Results from Different Analytical Methods

The following data consistency checks compare the results from two different analytical
methods. Close agreement between the two methods strengthens the credibility of both results,
but poor agreement brings the reliability of the data into question. All analytical mean results
were taken from Section B2.0 tables.

A comparison was possible between the phosphorus and sulfur as analyzed by ICP with ‘
phosphate and sulfate as analyzed by IC. Additionally, a comparison was made between the

individual beta emitters and the total beta activity in the core composite samples.

The solids analytical phosphorus mean result as determined by ICP was 1,360 pg/g, which

- converts to 4,170 pg/g of phosphate. This compares extremely well with the IC phosphate mean

result of 4,590 pg/g. The RPD between these two phosphate results was 9.6 percent. The solids
analytical sulfur mean result as determined by ICP was 4,620 pg/g, which converts to

13,800 pg/g of sulfate. This compares extremely well with the IC sulfate mean result of

14,300 pg/g. The RPD between these two sulfate results was 3.3 percent.

The liquid analytical phosphorus mean result as determined by ICP was 1,040 pg/mL, which
converts to 3,190 | ‘'mL of phosphate. This compares extremely well with the IC phosphate
mean result of 3,330 pg/mL. The RPD between these two phosphate results was 4.4 percent.
The liquid analytical sulfur mean result as determined by ICP was 1,420 pg/mL, which converts

to 4,250 pg/mL of sulfate; the IC sulfate mean result was 2,280 pg/mL. The RPD between these
two sulfate results was 60.4 percent.

The core composite analytical phosphorus mean result as determined by ICP was 1,000 pg/g,
which converts to 3,060 pg/g of phosphate. This compares reasonably well with the 1C
phosphate mean result of 3,750 pg/g. The RPD between these two phosphate results was

20.1 percent. The core composite analytical sulfur mean result as determined by ICP was
4,610 pg/g, which converts to 13,800 pg/g of sulfate. This compares reasonably well with the
IC sulfate mean result of 11,900 pg/g. The RPD between these two sulfate results was

14.8 percent. The sum of the individual beta emitters, **°Sr and '*Cs, in the core composite
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was 491 uCi/g. The total beta activity as determined by proportional counting was 465 pCi/g.
The RPD between the two determinations is 5.4 percent.
B3.3.2 Mass and Charge Balance

The principal objective in performing mass and charge balances is to determine whether the
measurements are consistent. Separate mass and charge balances were calculated for the liquid
and solids layers because t| e waste phases were analyzed separately. The results of these
comparisons are presented in Sections B3.3.2.1 and B3.3.2.2.

B3.3.2.1 Solids Mass and Charge Balance. In calculating the mass and charge balances for the
solids layer, only those analytes listed in Table B3-7 that were detected at a concentration of
1,000 pg/g or greater were considered. With the exception of sodium and potassium, all cations
listed in Table B3-1 were assumed to be in their most common hydroxide or oxide form, and the
concentrations of the assumed species were calculated stoichiometrically. Because precipitates
are neutral species, all positive charge was attributed to the sodium and potassium cations. The
anions listed in Table B3-2 were assumed to be present as sodium or potassium salts and were
expected to balance the positive charge exhibited by sodium and potassium. The carbonate value
was derived from the TIC analyses. The acetate value was derived from the TOC analyses.
Phosphate and sulfate, as determined by IC, were assumed to be completely water soluble and
appear only in the anion mass and charge calculations. Because oxalate was assumed to be
adequately accounted for in the TOC concentration, it was not included separately in the mass
balance. The concentrations of cationic species in Table B3-1, the anionic species in Table B3-2,
and the percent water were ultimately used to calculate the mass balance.

The mass balance was calculated from the formula below. The factor 0.0001 is the conversion
factor from pg/g to weight percent.

Mass balance = Percent water + 0.0001 x {total analyte concentration}

= Percent water + 0.0001 x {K" + Na” + Al(OH); + Cr(OH); + CI" +
NO;3; +NOy + PO43- + SO42- + CO32- + CzH;Oz-}.

The total analyte concentration calculated from the above equation is 795,000 pg/g. The mean

weight percent water is 27.1 percent or 271,000 pg/g. The mass balance resulting from adding
the percent water to the total analyte concentration is 107 percent (see Table B3-3).

The following equations demonstrate the derivation of total cations and total anions; the charge
balance is the ratio of these two values.

Total cations (peq/g) <*1/39.1 + [Na'}/23.0 = 9,030 peg/g.

Total a~~1s (neq/g) [CI)/35.4 + [NO5)/62.0 + [NO;}/46.0 + [PO4>)/31.7 + [SO4*

1/48.1 + [CO5%]/30.0 + [C,H30,7/59.0 = 8,670 peq/g.

The charge balance obtained by dividing the sum of the positive charge by the sum of the
negative charge was 1.04. There is a net positive charge of 360 peq/g
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B3.3.2.2 Liquid Mass and Charge Balance. In calculating the mass and charge balances for
the 1998 core sample liquids, only those analytes listed in Table B3-9 that were detected at

a concentration of 1,000 pg/g or greater were considered. All analytical results were first
converted from pg/mL to pg/g (using the liquid specific gravity mean of 1.48) before use in the
tables. Because this portion of the tank is liquid, the cations listed in Table B3-4 and the anions
listed in Table B3-5 were all assumed to be present as ions, with the exception of aluminum.
Aluminum is assumed to be present as aluminate. Phosphate and sulfate, as determined by IC,
are assumed to be completely water soluble and appear only in the anion mass and charge
calculations. The concentrations of cationic species in Table B3-4, the anionic species in

Table B3-5, and the percent water were ultimately used to calculate the mass balance.

The mass balance was calculated from the formula below. The factor 0.0001 is the conversion
factor from pg/g to weight percent.

Mass balance = Percent water + 0.0001 x {total analyte concentration}

Percent water +0.0001 x {K +Na’ + AlO,”+ Cl'+ NO; + NO; +
PO.> + SO, 1.

The total analyte concentration calculated from the above equation is 453,000 ug/g. The mean

weight percent water is 46.6 percent or 466,000 pg/g. The mass balance resulting from adding
the percent water to the total analyte concentration is 91.9 percent (see Table B3-6).

The following equations demonstrate the derivation of total cations and total anions; the charge
balance is the ratio of these two values.

Total cations (jeq/g) = [K'1/39.1 + [Na'}/23.0 = 7,150 peg/g.

Total anions (peqg/g) = [Al0,]/59.0 + [CI')/35.4 + [NO;3)/62.0 + [NO;)/46.0 + [PO4>
31.7+[¢ ¥)48.1=5410

The charge balance obtained by dividing the s the; ivecl _ebytl sum ofthe

negative charge was 1.32. ..ere is a net positive charge of 1,740 peq/g. If it were assumed that
this net positive charge is a result of the omission of hydroxide, this would equate to 29,600 pg/g
of hydroxide in the liquid. However, with the omission of carbonate and acetate data, it is
difficult to det«  ine what fraction of this charge difference can be attributed to which analyte.

In summary, the above calculations indicate a deficit in the anion mass and charge data. This is

reasonable considering that there were no hydroxide, TIC, or TOC results provided. The
concentrations and charges of these anions would be expected to account for the deficit.
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B3.4 MEAN CONCEN ¢ « NS AND CONF...1 ( L..v4 S

B3.4.1 1998 Core Sample Solid 'ata

A nested analysis of variance (ANOVA) model was fit to the core segment data. Mean values,
and 95 percent confidence intervals on the mean, were determined from the ANOVA. Four
variance components were used in the calculations. The variance components represent

concentration differences between risers, segments. iboratory samples, and analytical replicates.
The model is:

Yikm=#+ i+ S+ Lik+ Ajjkm,

i= 1,2,...,a;j = 1,2,...,bi; k= 1,2,...,Cij; m= 1,2,...,nijk
where

Yijkm = concentration from the m™ analytical result of the k™ sample of the i®
segment of the i riser

V) = the mean

R, = the effect of the i riser

Sij = the effect of the j"" segment from the i" riser

Lixk = the effect of the k™ sample from the " segment of the i riser
Ajjkm = the analytical error

a = the number of risers

b; = the number of segments from the i riser

Cij = the number of samples from the j segment of the i"™ riser

Nijjk the number of analytical results from the ijk™ sample.

The variables R;, S;;, and L;j: are random effects. These variables, as well as Ajjxm, are assumed
to be uncorrelated and normally distributed with means zero and variances a*(R), oZ(S), a*(L),
and 0%(A), respectively.

The restricted maximum likelihood method (REML) was used to estimate the mean
concentration and standard deviation of the mean for all analytes that had 50 percent or more of
their reported values greater than the detection limit. The mean value and standard deviation of
the mean were used to calculate the 95 percent confidence intervals. The following table gives
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APPENDIX C
STATISTICAL ANALYSIS FOR ISSUE RESOLUTION
Appendix C documents the results of the statistical analyses and numerical manipulations

required by the DQOs applicable to tank 241-SX-103. The analyses required for
tank 241-SX-103 are reported as follows:

e Section C1.0: Statistical analysis and numerical manipulations supporting the safety
screening DQO (Dukelow et al. 1995).

e Section C2.0: Gateway analysis for the historical model DQO (Simpson and
McCain 1997).

e Section C3.0: Analysis for hydrostatic head fluid contamination.

e Section C4.0: Appendix C references.

C1.0 STATISTICS FOR THE SAFETY SCREENING
DATA QUALITY OBJECTIVE

«a1e safety screening DQO (Dukelow et al. 1995) defines decision limits in terms of one-sided

95 percent confidence intervals. The safety screening DQO limits are 61.5 pCi/mL for gross
alpha and 480 J/g dry weight for DSC. Confidence intervals on the mean were calculated for
each sample using the analytical data from the 1998 core sampling event (Steen 1998).

..1e upper limit (UL) of a one-sided 95 percent confidence interval on the mean is
UL(95%) = i + ter 0025 X O ( ).

In this equation, |1 is the arithmetic mean of the data, & (1 ) is the estimate of the standard
deviation of the mean, and t(40 05 is the quantile from Student's t distribution with df degrees of
freedom. The degrees of freedom equals the number of samples minus one.
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Table 3.2 Tank 241-SX-103 Bromide Results.

Sample Number | Core: Segment Portion Average Bromide

Solids (ng/g)

S98T001556 [235:11 lower half 2110

Table C3-3. Correction to Thermogravimetric Analysis Results as a Result of
Hydrostatic Head Fluid Contamination.

‘ Corrected TGA Result (%)
Core: Seoment Portion TGA Result (%) (Based on romide)

Solids

235:11 lower half 41.3 357
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APPENDIX D

EVALUATION TO ESTABLISH THE BEST-BASIS INVENTORY
FOR SINGLE-SHELL TANK 241-SX-103

An effort is underway to provide waste inventory estimates that will serve as standard
characterization source terms for the various waste management activities (Hodgson and
LeClair 1996). As part of this effort. an evaluation of available information for single-shell tank
2¢ .SX-103 was performed, and a best-basis inventory was established. This work follows the
methodology established by the standard inventory task.

D1.0 CHEMICAL INFORMATION SOURCES

Available waste (chemical) information for tank 241-SX-103 includes:

e Analytical data from the April/May 1998 rotary core samples (Steen 798)
e Analytical data from the June 1997 grab samples (Steen 1997)

e Analytical data from other S and U farm tanks that contain similar SMMS1 and R1
waste types

e The HDW model document (Agnew et al. 1997a) provides tank content estimates in
terms of component concentrations and inventories.

D2.0 COMPARISON OF COMPONENT INVENTORY VALUES

The tank 241-SX-103 chemical and radionuclide inventories predicted from the HDW model
estimates (Agnew et al. 1997a), and previous best-basis estimates, are shown in Tables D2 and
D2-2. The chemical species are reported without charge designation according to the best-basis
inventory convention. The HDW model and previous best basis inventory estimates are based
on the same volume 2,468 kL (652 kgal), and density of 1.69 g/mL. Based on zip cord readings
and surface level measurements (Section A 1), a new tank volume of 2,400 kL (634 kgal) is
assumed for the new best-basis inventory. The difference in surface level measurements and the
Hanlon (1998) and HDW volume is attributed to evaporation from the tank.
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Hanlon (1998) reports 2,468 kL (652 kgal) of waste that consists of 3.785 kL (1 kgal) of 7
supernatant, 435 kL (115 kgal) of sludge, and 2,029 kL (536 kgal) of saltcake with 1,064 kL
(281 kgal) of drainable interstitial liquid.

D3.3 ASSUMPTIONS USED

An engineering evaluation based on tank 241-SX-103 sample results was conducted to predict
tank contents and compare results with the previous best basis and HDW model results. The
engineering evaluation assumes the following:

The total tank volume, based on surface level measurements (Section A.4.1) is 2,400
kL (634 kgal).

The sludge volume used to calculate analyte inventories is listed in Hanlon (1998).
The saltcake volume (including drainable liquid) is the total tank volume, less the
sludge volume. The volume of drainable liquid is equivalent to 50 percent of the total
saltcake volume based on porosity values, with the remaining volume attributed to the
sludge layer. The saltcake analytical mean density is 1.75 g/mL, the sludge analytical

~ mean density is 1.88 g/mL, and the specific gravity of the liquids is 1.47.

Only the SMMSI1 and R1 waste streams contributed to solids formation.

All radionuclide data are corrected to January 1, 1994.

D3.4 BASIS FOR CALCULATIONS USED IN THIS ENGINEERING EVALUATION

The sample-based concentrations listed in Table D3-1 are the unweighted mean of means of the
sludge, and saltcake, and liquid obtained as follows:

‘Solid samples from core 235, segments 11 and 12A, and core 239, segment 12 were

identified as sludge. The mean sludge concentrations were determined by first
averaging the results on the same segment level and then averaging the segment
averages. (that is, core 235, segment 12A and core 239, segment 12 results were
averaged to give a segment 12 sludge average for the tank. This value was then
averaged with the core 235, segment 11 result to give the overall mean sludge
concentrations.) -
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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 standard
characterization source terms for the various waste management activities (Hodgson and LeClair
1996). As part of this effort, an evaluation of chemical information for tank 241-SX-103 was
performed, and a best-basis inventory was established. This work follows the methodology
established by the standard inventory task. The following information was used in the
evaluation:

e Analytical data from the April/May 1998 rotary-mode core samples (Steen 1998)
e Analytical data from the June 1997 grab samples (Steen 1997)

e Analytical data from other S and U farm tanks that contain similar SMMS1 and R1
© waste types

e The inventory estimates generated by the HDW model (Agnew et al. 1997a).

Based on this evaluation, a best-basis inventory was developed for tank 241-SX-103 using the
1998 core and 1997 grab sampling analytical data. Where analytical data were not available, the

HDW model inventory estimates reported by Agnew et al. (1997a) were used as the best basis
for this tank.

Best basis tank inventory values are derived for 46 key radionuclides (as defined in Section 3.1

of Kupfer et al. 1998), all decayed to a common re}z)ort date of Janua }. Often, waste
1al ha only L B 40g ur ' !
alpha, while other key  “onuclid h as %°Co, *Tc, I"I, >*Eu, **Eu, and ““'Am have been

infrequently reported. Therefore, it has been necessary to derive most of the 46 key

radionuc des by computer models. These models estimate radionuclide activity in batches of
reactor fuel, account for the split of radionuclides to various separations plant waste streams, and
track their movement with tank waste transactions. These computer models are described in
Kupfer et al. (1998), Section 6.1 and in Watrous and Wootan (1997). Model-generated values
for radionuclides in any of the 177 Hanford Site tanks are reported in the HDW Rev. 4 model
results (Agnew et al. 1997a). The best basis value for any one analyte may be either a model
result or a sample- or engineering assessment-based result, if available.

The best-basis inventory estimate for tank 241-SX-103 is presented in Tables D4-1 and D4-2.
The mercury inventory was specified in Simpson (1998). Once the best-basis inventories were
determined, the hydroxide inventory was calculated by performing a charge balance with the

valance of other analytes. This charge balance approach is consistent with that used by Agnew
et al. (1997a).
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Table D4-2. Best-Basis Inventory Estimates for Radioactive Components in
Tank 241-SX-103 Decayed to Januarv 1 1994, (Effective January 31, 1999) (3 sheets)

Total Inventory Basis
Analyte (Ci) (S, M, or E)! Comment
| ratioed to HDW estimates for alpha isotopes.

#-Am 0.0129 S/EM Based on total alpha activity sample result
ratioed to HDW estimates for alpha isotopes.

*Cm 0.0706 - S/EM Based on total alpha activity sample result
ratioed to HDW estimates for alpha isotope<

*Cm 0.685 - | S'TEM Based on total alpha activity sample result
ratioed to HDW estimates for alpha isotopes.

Notes:

'S = sample-based (see Appendix B), M = HDW model-based Agnew et al. (1997a), and E = engineering
assessment-based.
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APl NI XE
BIBLIOGRAPHY FOR TANK 241-SX-103
Appendix E provides a bibliography of information that supports the characterization of tank
241-SX-103. This bibliography represents an indepth literature search of all known information

sources that provide sampling, analysis, surveillance, modeling information, and processing
occurrences associated with tank 241-SX-103 and its respective waste types.

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

I NON-ANALYTICAL DATA

la. Models/Waste Type Inventories/Campaign Information

Ib. Fill History/Waste Transfer Records

Ic. Surveillance/Tank Configuration

Id. Sample Planning/Tank Prioritization

le. Data Qu: ty Objectives/Customers of Characterization _ ita

ANALYTICAL DATA - SAl ’LING C TANK WASTE AND WAST TYPES

[la.  Sampling of Tank 241-SX-103
IIb.  Sampling of Similar Waste Types

III. CONM NEDANA [(TICZ/ NON-AN. " YTICALD: A

Illa. Inventories Using Both Campaign and Analytical Information

[IIb. Compendium of Existing Physical and Chemical Documented Data
Sources

_ais bibliography is broken down into the appropriate sections of material witt  annotation at
the end of each reference describing the information source. Most information listed below is
available in the Lockheed Martin Hanford Corporation Tank Characterization and Safety
Resource Center.
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NON-AN/ CAL ATA
Ia. Models/Waste ype Invento :s/Campaign 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 Radionuclide Inventories:  DW Model Rev. 4,
LA-UR-96-3860, Los Alamos National Laboratory, Los Alamos, New
Mexico.

¢ Contains waste type summaries, primary chemical compound/analyte and
radionuclide estimates for sludge, supernatant, and solids, as well as
SMM, TLM, and individual tank inventory estimates.

Anderson, J. D., 1990, 4 History of the 200 Area Tank Farms, WHC-MR-0132,
Westinghouse Hanford Company, Richland, Washington.

o Contains single-shell tank fill history and primary campaign/waste type
information to 1981.

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 Describes a model for estimating tank waste inventories using process
knowledge; radioactive decay estimates using ORIGEN; and assumptions
about waste types, solubility parameters, and constraints.

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, 1997, Waste Status and Transaction Record Summary
(WSTRS) Rev. 4, LA-UR-97-311, Los Alamos National Laboratory, Los
Alamos, New Mexico.

¢ Contains spreadsheets showing all available data on tank additions and
transfers.
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Anderson, J. D., 1990, 4 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 to 1981.

Surveillance/Tank Configuration

Alstad, A. T., 1993, Riser Configuration Document for Single-Shell Waste Tanks,
WHC-SD-RE-TI-053, Rev. 9, Westinghouse Hanford Company,
Richland, Washington.

e Shows tank riser locations in relation to a tank aerial view as well as a
description of each riser and its contents.

Lipnicki, J., 1997, Waste Tank Risers Available for Sampling,
HNF-SD-RE-TI-710, Rev. 4, Lockheed Martin Hanford Corp. for Fluor
Daniel Hanford, Inc., Richland, Washington.

e Assesses riser locations for each tank; however, not all tanks are included
or completed. An estimate of the risers available for sampling are also
included.

Tran, T. T., 1993, Thermocouple Status Single-Shell & Double-Shell Waste
Tanks, WHC-SD-WM-TI-553, Rev. 0, Westinghouse Hanford Company,
Richland, Washington.

e Contains riser and thermocouple information for Hanford Site waste tanks.

Welty, R. 190 W eStorc Status and Leak  tection C
Volumes I and II, WHC-SD-WM-TI-356, Rev. 0, Westinghot ‘ord

Company, Richland, Washington.

Provides leak detection information for all single-and double-shell tanks.
Liquid level, liquid observation well, and dry well readings are included.
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Sample Planning/Tank Prioritization

Brown, T. M., J. W. Hunt, and L. J. Fergestrom, 1997, Tank Characterization
Technical Sampling Basis, HNF-SD-WM-TA-164, Rev. 3, Lockheed
Martin Hanford Corp. for Fluor Daniel Hanford, Inc., Richland,
Washington.

e Summarizes the 1997 technical basis for characterizing tank waste and
assigns a priority number to each tank.

Brown, T. M., J. W. Hunt, and L. J. Fergestrom, 1998, Tank Characterization
Technical Sampling Basis, HNF-SD-WM-TA-164, Rev. 4, Lockheed
Martin Hanford Corp. for Fluor Daniel Hanford, Inc., Richland,
Washington.

e Summarizes the 1998 technical basis for characterizing tank waste and
assigns a priority number to each tank.

Conner, J. M., 1998, Tank 241-SX-103 Rotary Mode Core Samping and Analysis
Plan, HNF-SD-WM-TSAP-122, Rev. 1, Lockheed Martin Hanford Corp.
for Fluor Daniel Hanford, Inc., Richland, Washington.

e Contains the detailed sampling and analysis scheme for core samples to be
taken from tank 241-SX-103 to address applicable DQOs.

Stanton, G. A., 1998, Baseline Sampling Schedule, Change 98-03, (internal
memorandum 79520-98-003 to distribution, October 23), Lockheed
Martin Hanford Cc _ for . .uo1 ™ iniel Hanford, Inc., Richland,
Washington.

e Provides a tank waste sampling schedule through fiscal year 2004 and lists
samples taken since 1994.
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Meacharh, J. E., D. L. Banning, M. R. Allen, and L. D. Muhlestein, 1997, Data
Quality Objective to Support Resolution of the Organic Solvent Safety
Issue, HNF-SD-WM-DQO-026, Rev. 0, DE&S Hanford, Inc. for Fluor
Daniel Hanford, Inc., Richland, Washington.

¢ Contains requirements for the organic solvents DQO.

Mu :y, C. H., and M. S. Miller, 1997, Data Quality Objectives for Tank Farms
Waste Compatibility Program, WHC-SD-WM-DQO-001, Rev. 2,
Lockheed Martin Hanford Corp. for Fluor Daniel Hanford, Inc., Richland,
Washington.

e Documents safety-related compatibility requirements for tank waste
transfers.

Osborne, J. W., and L. L. Buckley, 1995, Data Quality Objectives for Tank
Hazardous Vapor Safety Screening, WHC-SD-WM-DQO-002, Rev. 2,
Westinghouse Hanfor Company, Richland, Washington.

¢ Contains requirements for addressing hazardous vapor issues.

Schreiber, R. D., 1997, Memorandum of Understanding for the Organic
Complexant Safety Issue Data Reauirements, HNF-SD-WM-  )-060,
Rev. 0, Lockheed Martin Hanfor Corp. for Fluor Daniel Hanford, Inc.,
Richland, Washington.

e Contains requirements, methodology and logic for analyses to support
0 icce lexant issue resolul 1.

Simpson, B. C., and D. 1. McCain. 1997. Historical Model Evaluation Data
Requirements, \. _.__ __ \...1 .. 018, Rev. 2, Lockheed Martin
Hanford Corp. for Fluor Daniel Hanford, Inc., Richland, Washington.

e Provides data needs for evaluating the Los Alamos National Laboratory
model for estimating tank waste compositions.

Slankas, T. J., M. J. Kupfer, and W. W. Schulz, 1995, Data Needs and Attendant
Data Quality Objectives for Tank Waste Pretreatment and Disposal,
WHC-SD-WM-DQO-022, Rev. 0, Westinghouse Hanford Company,
Richland, Washington.

¢ Documents the needs of the pretreatment function in TWRS.
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II. ANALYTICAL DATA - SAMPLING OF TANK WASTE AND WASTE . /PES

1la.

Sampling of Tank 241-SX-103

Buckingham, J. S., 1976, Analysis of Salts from Tanks 102-SX and 103-SX,
(internal letter to R. E. Van der Cook, March 18), Atlantic Richfield
Hanford Company, Richland, Washington.

e Contains historical salt sample analysis results.

Caprio. G. S.. 1995, Vapor and Gas Sampling of Single-Shell Tank 241-SX-103
Using the Vapor Sampling System, WHC-SD-WM-RPT-144, Rev. 0,
Westinghouse Hanford Company, Richland, Washington.

e Contains March 1995 vapor sample analysis results.

Horton, J. E., 1975, Analysis of Sludge from Tank 103-SX, (internal letter to
W. R. Christensen, May 14), Atlantic Richfield Hanford Company,
Richland, Washington.

e Contains historical sludge sample analysis results.

Horton, J. E., 1976, Analysis of Tank 103-SX Salts, (internal letter to
W. R. Christensen, December 8), Atlantic Richfield Hanford Company,
Richland, Washington.

e Contains historical salt slurry sample analysis results.

Huckaby, J. L., and D. R. Bratzel, 1995, Tank 241-SX-103 Headspace Gas and
Vapor Charac ition Results for . np : Collected in March
WHC-SD-WM-ER-508, Rev. 0, Westinghouse Har  ‘d Company,
Richland, Washington.

e Contains March 1995 vapor sample analysis results.

Ligotke, M. W., T. W. Clauss, K. H. Pool, B. D. McVeety, G. S. Klinger,
K. B. Olsen, O. P. Bredt, J. S. Fruchter, and S. C. Goheen, 1995, Vapor
Space Characterization of Waste 241-SX-103: Results from Samples
Collected on 3/23/95, PNNL-10814, Pacific Northwest National
Laboratory, Richland, Washington.

e Contains March 1995 vapor sample analysis results.
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Starr, J. L., 1977, 241-103-SX Sample #1104, (internal letter to G. A. Olsen,
December 16), Atlantic Richfield Hanford Company, Richland,
Washington.

e Contains historical salt sample analysis results.

Steen, F. H., 1997, Tank 241-SX-103, Grab Samples, 38X-97-1, 35X-97-2 and
35X-97-3 Analytical Results for the Final Report, HNF-SD-WM-DP-260,
Rev. 0, Waste Management Federal Services of Hanford, Inc. for Fluor
Daniel Hanford, Inc., Richland, Washington.

e Contains sample analysis results from the liquid grab samples taken in
June 1997.

Steen, F. H., 1998, Tank 241-SX-103, Cores 229 and 233, Analytical Results for
the Final Report, HNF-SD-WM-DP-311, Rev. 0, Waste Management
Federal Services of Hanford, Inc. for Fluor Daniel Hanford, Inc.,
Richland, Washington.

e Contains sample analysis results from the rotary core samples taken in
April and May of 1998.

Supervisor, Analytical Services, 1977, Analysis of Tank Farm Samples, Sample
No: T8981, Tank: 103-SX, Received: 11/7/76, (internal letter), Atlantic
Richfield Hanford Company, Richland, Washington.

e Contains historical sample analysis results.

Wheeler, R. E., 1974, Analysis of Tank Farm ¢  ples, . ple: T-6737, 103-SX,
(internal letter to R. L. Walser, October 21), Atlantic Richfield Hanford
Company, Richland, Washington.

e Contains historical sample analysis results.
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Sampling of Similar Waste Types

Brown, T. M., R. D. Cromer, J. L. Stroup, and R. T. Winward, 1997, T\ &
Characterization Report for Single-Shell Tank 241-U-106,
HNF-SD-WM-ER-636, Rev. 0, Lockheed Martin Hanford Corp. for Fluor
Daniel Hanford, Inc., Richland, Washington.

e Contains characterization data for the waste in tank 241-U-106, which
includes the SMMSI1 waste type.

Campbell, G. D., 1975, 242-S Evaporator-Crystallizer Material Balance, (internal
memorandum to R. L. Walker, August 5), Atlantic Richfield Hanford
Company, Richland, Washington.

e Contains chemical species material balance in support of the 242-S
Evaporator.

Delegard, C. H., 1979, Customer Waste Flowsheet Development: Third Pass Run
of Tank 106-SX/107-S Blend, (internal letter 65120-79-134 J to
D. R. Jorgenson, September 5), Rockwell Hanford Operations, I :hland,
Washington.

e Contains historical sample analysis results in support of the 242-S
Evaporator.

DiCenso, A. T., L. C. Amato, J. D. Franklin, G. L. Nuttall, K. W. Johns ,
P. Sathyanarayana, 1994, Tank Characterization Report for Single-Shell
Tank 241-S-104, WHC-SD-WM-ER-370, Rev. 0, Westinghouse Hanford
Company, Richland, Washii  on.

e Contains characterization data for the waste in tank 241-S-104, which
includes R1 waste type.

Eggers, R. F., R. H. Stephens, and T. T. Tran, 1997, Tank Characterization
Report for Single-Shell Tank 241-S-102, HNF-SD-WM-ER-611, Rev. 0A,
Lockheed Martin Hanford Corp. for Fluor Daniel Hanford, Inc., Richland,
Washington.

e Contains character ition data for the waste in tank 241-S-102,v ch
includes the SMMS|1 waste type.




HNF-SD-WM-ER-662 Rev. 1

Field, J. G., and B. A. Higley, 1997, Tank Characterization Report for
Single-Shell Tank 241-U-109, HNF-SD-WM-ER-609, Rev. 0A, Lockheed
Martin Hanford Corp. for Fluor Daniel Hanford, Inc., Richland,
Washington.

e Contains characterization data for the waste in tank 241-U-109, which
includes the SMMS1 waste type.

Kruger, A. A., B. J. Morris, and L. J. Fergestrom, 1996, Tank Characterization
Report for Single-Shell Tank 241-S-101, WHC-SD-WM-ER-613, Rev. 0,
Westinghouse Hanford Company, Richland, Washington.

e Contains characterization data for the waste in tank 241-S-101, which
includes the SMMS1 and R1 waste types.

Puryear, D. A., and J. S. Buckingham, 1971, Status Report on Waste
Solidification Studies and Separations Chemistry Laboratory, (internal
memorandum to M. H. Campbell et al., July 23), Atlantic Richfield
Hanford Company, Richland, Washington.

e Contains historical sample separation results in support of the 242-S
Evaporator.

Sasaki, L. M., S. R. Wilmarth, and T. T. Tran., 1998, Tank Characterization
Report for Single-Shell Tank 241-U-103, HNF-SD-WM-ER-712, Rev. 1,
Lockheed Martin Hanford Corp. for Fluor Daniel Hanford, Inc., Richland,
Washington.

e Contains characterization data for the waste in tank 241-U-103, which
includes the SMMSI1 and R1 waste types.

Simpson, B. C., J. G. Field, D. W. Engel, and D. S. Daly, 1996, Tank
- Characterization Report for Single-Shell Tank 241-S-107,
WHC-SD-WM-ER-589, Rev. 0, Westinghouse Hanford Company,
Richland, Washington.

e Contains characterization data for the waste in tank 241-S-107, which
includes the R1 waste type.
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III. COMBINED ANALYTICAL/NON-ANALYTICAL DATA
I 1. 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 Radionuclide Inventories: HDW Model Rev. 4,
LA-UR-96-3860, Los Alamos National Laboratory, Los Alamos, New
Mexico.

e Contains waste type summaries and 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, Richland, Washington.

e Contains major components for waste types, and some assumptions.
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.

Brevick, C. H., J. L. Stroup, and J. W. Funk, 1997, Historical Tank Content
Estimate for the Southwest Quadrant of the Hanford 200 West Area,
WHC-SD-MW-ER-352, Rev. 1, Fluor Daniel Northwest, Inc. for Fluor
Daniel Hanford. Inc., Richland, Washington.

¢ (Contains summary information from the supporting document as well as
in-tank photo collages and the solid composite inventory estimates Rev. 0
and Rev. 0A.

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.
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IIIb. Compendium of Data from Other Physical and Chemical Sources

Brevick, C. H., L. A. Gaddis, and E. D. Johnson, 1996, Tank Waste Source Term
Inventory Validation, Vol I, Il and 11, WHC-SD-WM-ER-400, Rev. 0A,
Westinghouse Hanford Company, Richland, Washington.

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

Brevick, C. H., J. L. Stroup, and J. W. Funk, 1997, Supporting Document for the
Historical Tank Content Estimate for SX-Tank Farm,
WHC-SD-WM-ER-324, Rev. 1, Fluor Daniel Northwest, Inc. for Fluor
Daniel Hanford, Inc., Richland, Washington.

e Contains summary information for tanks in the SX-Tank Farm and the
appendices contain more detailed information including tank waste level
history, tank temperature history, cascade and dry well charts, riser
information, in-tank photograph collages; and tank layer model bar chart
and spreadsheet.

Claybrook, S. W., 1993, An Evaporation Analysis for Tanks 241-SX-103,
241-8SX-105, and 241-SX-106, Westinghouse Hanford Company,
Richland, Washington.

e Contains analysis of evaporation of waste from specific tanks.

Hanlon, B. M., 1998, Waste Tank Summary Report for Month Ending December
31, 1998, WHC-EP-0  !-129, Lockheed Martin Hanford Corp. for Fluor
Daniel Hanford, Inc., Richland, Washington.

¢ Contains a summary of tank waste volumes, watch list tanks, occurrences,
tank integrity information, equipment readings, tank location, leak
volumes, and other miscellaneous tank information updated monthly.

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

o Describes a system of sorting single-shell tanks into groups based on the
major waste types contained in each tank.
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Husa, E. I., R. E. Raymond, R. K. Welty, S. M. Griffith, B. M. Hanlon,
R. R. Rios, and N. J. Vermeulen, 1993, Hanford Site Waste Storage Tank
Information Notebook, WHC .2-0625, Rev. 0, Westinghouse Hanford
Company, Richland, Washington.

e Contains in-tank photographs and summaries on the tank description, leak
detection system, and tank status.

Husa, E. 1., 1995, Hanford Waste Tank Preliminary Dryness Evaluation,
WHC-SD-WM-TI-703, Rev. 0, Westinghouse Hanford Company,
Richland, Washington.

e Assesses the relative dryness of tank wastes.

LMHC, 1998, Tank Characterization Data Base, Internet at
http://twins.pnl.gov:8001/TCD/main.html, Lockheed Martin Hanford
Corp., Richland, Washington.

e Contains analytical data for each of the 177 Hanford Site waste tanks.

Shelton, L. W., 1996, Chemical and Radionuclide Inventory for Single- and
Double-Shell Tanks, (internal memorandum 74A20-96-30 to
D. J. Washenfelder, February 28), Westinghouse Hanford Company,
Richland, Washington.

e Contains a tank inventory estimate based on analytical information.

Van Vleet, R. J., 1993, Radionuclide and Chemical Inventories for the
Single-Shell Tanks, WHC-SD-WM-TI-565, Rev. 1, Westinghouse
Hanford Company, Richland, Washington.

e Cor ’nstank inventory information based on analysis cor  eted prior to
1993.
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