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1.0 INTRODUCTION

A major function of the Tank Waste Remediation System (TWRS) is to« aracterize 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 main " 1ed
in a tank characterization report (TCR). This report and its appendices serve as the TCR for
single-shell tank 241-AX-102.

The objectives of this report are: 1) to use characterization data in response to technical issues
associated with tank 241-AX-102 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, 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 the
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 FY 1999" (Adams et al. 1998).

1.1 SCOl ..

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-AX-102, including surveillance

¢ tic  r _-ds)__ 1ining to waste transfers and tank operations, and 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 and the
statistical analysis performed for this evaluation. Appendix E is a bibliography that resulted
from an in-depth literature search of all known information sources applicable to tank
241-AX-102 and its respective waste types.

1-1
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2.0 RESPONL. TO TECHNICAL ISSUES

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? -

e 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?

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

Two auger samples were taken during February 1995 to support safety ~~reening requirements.
Samples were taker ~ accordance with the Tank 241-4AX-102 Tank Chc.. acterization Plan
(Schreiber 1995) and are reported in Rice (1995). Vapor samples were taken in June 1995 to
address vapor flammability (Clauss et al. 1995). In 1997, archive auger samples from the
February 1995 sampling event were analyzed in support of the organic complexant issue.
Results are reported in Esch (1998). Because archive samples were totally consumed, three grab
samples were taken in February 1998 for additional organic analyses (Field 1998). Results for
the grab samples are reported in Esch (1998).

Historical  aples include: grab samples taken in 1980 and 1988 and sludge samples taken in
1974 and 1977.

Appendix B describes the sample events and presents analytical results.

2.1 SAFETY SCREENING

The data needed to screen the waste in tank 241-AX-102 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.
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2.2 ORGANIC COMPLEXANTS

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, TOC by furnace oxidation, thermogravimetric analysis for sample moisture.
and propagating reactive system screening tool (PRSST) tests were conducted to address the
organic complexants issue. Verification analyses by ion chromatography (IC) and capillary zone
electrophoresis (CZE) were also performed. -

Because auger samples failed the TOC and DSC screening, grab samples for propagation testing
were taken in 1998. Dried samples were tested with the PRSST. None of the dried s:  )les
exhibited propagating exothermic reactions. The CZE tests showed that ethylene-diamine-
tetraacetic acid (EDTA) and n(2-hydroxyethyl)ethylenediaminetriacetic acid (HEDTA) were
present in waste samples.

To assess the safety margin between the waste fuel concentration and the concentration required
for propagation, dried waste samples were spiked with additional fuel (sodium HEDTA) and
reanalyzed at zero percent moisture using the PRSST. The tests showed that additional fuel was
required for the samples to propagate. The TOC dry weight of samples used for propagation
tests was 4.8 percent (6.3 percent with sodium HEDTA added). As a result of propagation tests,
tank 241-AX-102 is classified as “safe” for the organic complexants safety issue (Meacham et al.
1998). Additional detail on grab sample results is included in Appendix B.

. € organic complexant safety issue is expected to be closed in 1999.

2.3 ORGANIC SOLVENTS SAFETY SCREENING

..aedata  quiredtosu  rtthe  sanic solvent screening issue are documented in Data Quality
Objective to Support Resolution of the Organic Solvent Safety Issue (Meacl 1etal. 1997). The
DQO requires that tank headspace samples be analyzed for total nonmethane organic compounds
to determine whether the organic extractant pool in the tank is a hazard. The purpose of this
assessment is to « ure that an organic solvent pool fire or ignition of organic solvents cannot
occur.

Vapor samples taken in June 1995 showed that the concentration of total nonmethane org ¢
hydrocarbon in tank 241-AX-102 was 10.86 mg/m’, with an estimated organic solvent pool size
of 0.92 m? (Huckaby and Sklarew 1997). This is near the limit of 1 m’. However, the Organic
Program has determined that even if an organic solvent pool does exist, the consequences of a
fire or ignition of organic solvents is below risk evaluation guidelines for all of the tanks
(Brown et al. 1998). The organic solvent safety issue is expected to be closed in 1999.
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APPENDIX A

HISTORICAL TANK INFORMATION

Appendix A describes tank 241-AX-102 based on historical intormation. For this report.
historical information includes information about the fill history. waste tvpes. surveiliance. or
tank modeling data. This information is necessary for providing a balanced assessment of
sampling and analyvtical results.

This appendix contains the following information.

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

e Section A2.0: Tank design information

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

e Section A4.0: Surveillance data for tank 241-AX-102. 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 of October 1. 1998. tank 241-AX-102 contained an estimated 114 kL (50 kgal) of complexant
concentrate waste based on ENRAF™ tank level measurements. This differs from the Hanlon
(1998) value of 148 kL (39 kgal). which wast ed on earlier. manual tape measurements
(Section A4.1). Table Al-1 shows the volumes of the waste phases in the tank. The tank is
classified as an assumed leaker and is on the Watch List for the organic issue. No unreviewed
safety questions are associated with tank 241-AX-102 at this time. All tank monitoring
instruments are in compliance with documented standards (Hanlon 1998).
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Figure A2-1. Riser Configuration for Tank 241-AX-102.
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e The HDW list is comprised of approximatels 30 waste tvpes detined by concentranion
for major analytes compounds tor sludge and supernatant lavers.

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

e The SMNM 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 lavers in each tank. The SN\ uses information
from the WSTRS. the TLM. and the HDW' list to describe the supernatants and concentrates in

each tank. Together the WSTRS. TLM. SMM. and HDW' list determine the inventory estimate
for each tank. These model predictions are considered estimates that require turther evaluation

using analvtical data.

Based on Agnew et al. (1997a). tank 241-AX-102 contains 5 k gal of supernatant. 30 kgal of
Supernatant Mixing Model Saltcake from the 242-A-Evaporator (SMMA 1). 5 keal of B Plant
high level (B) waste and 1 kgal of PUREX low level (PL) waste. Figure A3-1 is a graphical
representation of the estimated waste type and volume for the tank laver. The historical tank
content estimate model predicts that the SMMAT saltcake laver contains greater than 1 weight
percent of sodium. nitrate. nitrite. and hydroxide. and between 1 and 0.1 weight percent of
aluminum. carbonate. phosphate. sulfate. chloride. HEDTA and glvcolate. Cesium and strontium
are predicted to be the primary radionuclides present.

The B and PL lavers contain greater than one weight percent of sodium. aluminum. iron.
hvdroxide. nitrate carbonate and silicate. The B and PL lavers are distinguished from the
SMMAT laver by higher levels of iron and silicate. No organic material expected to be present.
The B and PL wastes also contain higher levels of strontium and total alpha radioactivity. and
less cesium.

Table A3-2 shows the historical estimate of the expected waste constituents and their
concentrations.
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Figure A3-1. Tank Layer Model.
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‘Note: The TLM value for SMMA1 differs from the current tank volume of 87.1 kL (23 kgal).
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A4.0 SURVEILLANCE DATA

Tank 241-AX-102 surveillance consists of surface-level measurements '"guid and solidi.
temperature monitoring inside the tank (waste and headspace). and leak  »tectuion well (drv well
monitoring for radioactivity outside the tank. Surveillance data provide the basis tor determinmy
tank integrity. Liquid-level measurements can indicate whether the tank has a major leak. Solid
surface-level measurements can indicate physical changes in and consistencies of the solid lavers
of atank. Dryv wells located around the tank perimeter may show increased radioactivity caused
by leaks.

A4.1 SURFACE-LEVEL READINGS

To determine the surface level of the waste. tank 241-AX-102 was equipped only with a manual
tape until September 1998. Measurements of the surface level were made on a quarterly basis
through riser 9D. Liquid waste volume was determined by a manual tape. solid waste volume
was determined by a photographic evaluation and a sludge-level measurement device.

Using a metal tape. surface level measurements varied widely (38 cm [131n.] to 25 cm [9 in.]
between January 1990 and January 1993. see Figure A4-1). The variatic in surface level
measurements may be attributed to the tape contacting a small pipe or m al coil. Surface level
measurements were steady at 24.1 ¢cm (9.5 in.) from January 1993 to September 1998.

An ENRAF™ gauge was installed in the tank in September 1998. ENRAF™ measurements
have been steady at 28.1 cm (11.05 in). Figures A4-1 and A4-2 show the surface level history
from 1965 to the present. The surface level of the waste measured on October 1. 1998 was
28.1 cm (11.03 in.). This equates to a volume of 114 kL (30 kgal). and is the volume that was
used for best-basis inventory est  ites.

No liquid observation well is available for establishing the interstitial liquid level in the solids of
tank 241-AX-102.

Eleven drv wells are associated with tank 241-AX-102. In 1975, one dry well was capped
because it interfered with construction. A review of historical data from e remaining ten dry
wells shows no apparent increase in activity. although one well has some 10malous readings.
Tank 241-AX-102 also has a leak detection pit. This was one of the first ak detection pits used
at the Hanford Site. Problems of false leak indications and erratic data have been noted since its
construction. Assessment of tank integrity based on the available historic leak detection pit and
dry well data for tank 241-AX-102 is inconclusive.
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A4.2 INTERNAL TANK TEMPERATURES

To measure in-tank temperatures, a probe with 18 thermocouples assembled in a pipe (termed
a thermocouple tree) is located in riser 9C (see Figure A2-1 for the location of this riser). = e
thermocouple tree monitors the waste temperatures at various levels in the tank.

Review of the tank 241-AX-102 level history indicates that thermocouple 1 is located in or near
the solids level, and the rest of the thermocouples are in the headspace. The first

12 thermocouples are evenly spaced every 0.6 m (2 ft) along the tree starting at 330 mm (13 in.)
from the bottom. Thermocouples 13 to 18 are spaced every 1.2 m (4 ft). Other risers previously
used for monitoring the waste temperature were 7A-7D, 11A-11C, and 13A-13C. Temperature
data from the tank in-service date to January 1991 are sporadic.

From October 1, 1997 to October 1, 1998, the highest recorded in-tank temperature was . 3 °C
(79.3 °F), and the lowest temperature was 21.9 °C (71.4 °F). Based on the surface-level data and
the thermocouple elevations, these temperature data are most likely from the tank head ace.

Tank 241-AX-102 is classified as a low heat-load * 1k, and is scheduled to have weekly in-tank
temperature data taken.? In-tank temperature readings recorded sii e January 1975 are available
in the historical tank content estimate (Brevick et al. 1997). Weekly high temperature plots for
tank 241-AX-102 are shown in Figure A4-3.

A43 TA K241-AX-102 PHC . OGRAPHS

The interior of tank 241-AX-102 was last photographed on June _, 1* _J. From _:se
photographs, a "montage" was prepared (Brevick et al. 1997). The photographs are dark, and it
is difficult to assess the waste surface from the photographs. However, the photographs indicate
that no supernatant is in the tank. Since these photographs were taken, there have been no
changes in the tank that would affect the waste. Therefore, the photographs should represent the
current tank contents.

*Normally, low heat-load tanks are scheduled for semiannual temperature monitoring in January and July.
However, because tank 241-AX-102 is an Organic Watch List tank, the in-tank temperature is monitored weekly.
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Figure A4-3. Tank 241-AX-102 High Temperature Plot.
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B2.2 1995 AUGER SAMPLE EVENT

In Februafy 1995, two auger samples were obtained from tank 241-AX-102 (sample
95-AUG-006 from riser 3A and sample 95-AUG-007 from riser 9E), in accordance with the tank
characterization plan (Schreiber 1995). Each auger sample obtained from tank 241-AX-102 had
9 flutes; flute 1 is defined as beginning at the auger shaft, and flute 9 is defined as ending at the
auger tip. Table B2-6 describes the samples recovered (Rice 1995).

B2.2.1 1995 Auger San e Handling

The samples were extruded and analyzed at the 222-S Laboratory. Less material was recovered
from riser 3A than from riser 9E. Because of a "coiled up wire on the auger stem," it was
"difficult to remove the sleeve" from the riser 9E auger sample (Rice 1995).

Refer to Table B2-6 for information about extrusion dates and masses recovered for each sample.

Little drainable liquid was present in either sample. Most likely much of the liquid drained back
into the tank as the auger was lifted from the waste surface to the riser flange.

In 1997, additional analyses were determined to be needed for the organic complexants issue. As
a result, archive material from the 1995 auger sample was used t¢ onduct additional tes
(Schreiber 1997a). However, because the amount of archive material was insufficient, |

samples were needed for PRSST tests (Section 2.1).

Table B2-6. Tank 241-AX-102 Subsampling Scheme and Sample Description.'

Sample Riser Date Sample
Number Number | Extruded Mass (g) Sam) :Description
95-AUG-006 | 3A 3/1/95 1.97 Dark brown solids distributed as a
thin layer or film. No drainable
liquid.
95-AUG-007 | 9E 3/1/95 34.5 Dark brown solids distributed as a
thin. rer or film.
2 Drainable liquid
Note:
Rice (1995)
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APPENDIX C

STATISTICAL ANALYSIS FOR ISSUE RESOLUTION

Appendix C documents the results of the analyses and statistical and numerical manipulations
required by the DQOs applicable for tank 241-AX-102. The analyses required for
tank 241-AX-102 are reported as follows.

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

e Section C2.0: Appendix C references.

C1.0 STATISTICS FOR THE SAFETY SCREE! NG
DATA QUALITY OBJECTIVE

The 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 41 uCi/g for gross alpha and
480 Joules/g for DSC. Confidence intervals were calculated for the mean values from each
laboratory sample. Table C1-1 has the Gross Alpha results. The DSC results are in Table C1-2.

The upper limit (UL) of a one-sided 95 percent confidence interval on the mean is
g +t(df,0.05) 0, u.

In this equation, [i is the arithmetic mean of the data, 6, is the estimate of the standard

deviation of the mean, and t s, is the quantile from Student's t distribution with df degrees of
freedom. The degrees of freedom equals the number of samples minus one.

For sample numbers with at least one value above the detection limit, the upper limit of a

95 percent confidence interval is given in Table C1-1. Each confidence interval can be used to
make the following statement. If the upper limit is less than 41 uCi/g (61.5 nCi/mL for drainable
liquid), then one would reject the null hypothesis that the alpha is greater than or equal to

41 uCi/g (61.5 uCi/mL for drainable liquid) at the 0.05 level of significance.
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C2.0 APPENDIX C REFERENCES

Dukelow, G. T., J. W. Hunt, H. Babad, and J. E Meacham, 1995, Tank Safety Screening Data
Quality Objective, WHC-SD-WM-SP-004, Rev. 2, Westinghouse Hanford Company,
Richland, Washington.
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D1.0 CHEMICAL INFORMATION SC RCES

Tank 241-AX-102 has undergone eight sampling and analysis events. One: 1dge sample was
taken in 1974, as the tank was being prepared for sluicing (Horton 1974). The tank then
contained 189 kL (50 kgal) of sludge derived primarily from B Plant waste (Agnew etal. 1 7).
The sample was analyzed for percent water, density, radionuclides, and a few metals. After
being sluiced in 1976/1977, the tank contained a heel of approximately 26 kL (7 kgal) of 1dge.
Six samples of the remaining sludge were analyzed for radionuclide content only (Table '-59).

After it was sluiced, the tank was used as both a feed and slurry storage tank for the 242-A
Evaporator-Crystallizer (1977 to 1980). The evaporator was processing complexed waste  ring
that time. Analytical results for two liquid grab samples taken in early 1980 show the
composition of the evaporator feed solution in the tank at that time (Appendix B). These sults
provide no quantitative estimates of the solids deposited on top of the sludge heel, but they do
indicate the type of waste that was being stored in the tank.

In 1988, the tank v declared a leaker, and a liquid grab sample was taken to establish the
composition of the liquid to be pumped out of the tank by salt well pumping (Appendix1  This
sample contained no solids, but analysis of the liquid firmly identifies the waste as conce ated
complexed (CC) waste (waste having a total organic carbon concentration over 10 g/L at the
aluminate phase boundary). The composition of the solids deposited durir - the evaporator
operations (approximately 98 kL) can be assumed to be similar in composition to the solids
deposited by CC wastes in double-shell tanks 241-AN-107 and 241-AN-102, where the s ds
have been analyzed (Herting 1994a and 1996).

Two auger samples were taken from the waste surface in February 1995, and grab samples were
taken in February 1998, to support the safety screening and organic complexants safety is es.
Limited analyses were obtained from these samples (Appendix B).

The HDW model report (Agnew et al. 1997) provides tank content estimates derived from
process flowsheets and waste volume records.
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D3.0 COMPONENT INVENTORY EVALUATION

The following evaluation of tank contents is performed to identify potential errors and/or missing
information that would have an effect upon the HDW model component inventories.

D3.1 CONTRIBUTING WASTE TYPES

There is general agreement among various sources that tank 241-AX-102 contains two layers of
waste The bottom layer referred to as sludge and the top layer as saltcake. Each layer is
discussed separately below.

D3.1.1 Sludge Layer

The HDW model (Agnew et al. 1997) predicts that the sludge layer is composed of 3.8 kL

(1 kgal) of PUREX low-level waste sludge (PL) and 19 kL (5 kgal) of B Plant waste (B) from
cesium/strontium extraction operations. The overall composition of the sludge layer as predicted
by the HDW model is shown in Tables D3-1 and D3-2. ’

One grab sample of sludge was taken in 1974 in preparation for sluicing the sludge from the tank
(Horton 1974). Six more s: 1ples were taken after the sluicing was completed, but analyses were
limited to a few radionuclides. The "*’Cs and *Sr activities r _ jrted for the before-sluici

sample were within the range of activities reported in the six post-sluicing samples, so the
chemical analyses fr. ___ the pre-sluicing sample are believed to be representative of the heel left
after sluicing. Where avail: le, post sluicing analytical results (Starr 1977) were used as e
best-basis for radionuclides in the sludge layer. These analyses are shown in Tables D3-1 and
D3-2, column 3.
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Assume 100 kg of sludge at 66.1 percent water and 6.32 percent Na before evaporation.

Let x =weight of water lost during evaporation
a = weight of sludge after evaporation = 100 - x
b = weight of water in sludge after evaporation = 100(0.661) — x
¢ = wt% water after evaporation = 42.5% (sample result)
d = wt% Na after evaporation (the mass of Na is constant)

Find d.
Solution:
¢ =42.5% =100 b/a = 100((66.1-x)/(100-x)); x=41.04 g

d=100(% Na,,.)/a = 100(% Na,,,.)/(100-41.04) 1.696(6.32)
= 10.72%.

This calculation assumes that the mass of all analytes is conserved; only the percent water
changed as a result of evaporation. Note that density is not a factor in the calculation. Bé don
1974 data, the density of the sludge after evaporation was 1.57 g/mL. This comparesto a nsity
of 1.29 g/mL in the HDW model. The HDW model sludge density (1.32 g/mL) was also lower
than the 1998 measured value (1.80 g/mL) for tank 241-AX-104 (Simpson 1998). It is assumed
that the HDW density of 1.29 ¢’ 7, before evaporation is low. '

All adjusted analyte concentrations shown in Tables D3-1 and D3-2, last column, were de ed
by multiplying the HDW concentration by 1.696 (see example calculation for Na).

Manganese was predicted to be absent in the sludge, but analyses show a significant
concentration. The HDW model also predicted less '*’Cs and more *Sr than found in samples.
The concentration of uranium in samples varied over a wide range (Starr 1977), from 0.13 g/g
(1.7x10% Ib/gal) to 990 pg/g (0.013 Ib/gal), but all of the values were much lower than the HDW
model prediction.
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NON-ANALYTICAL DATA
Ia. Models/Waste Type Inventories/Campaign Information

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

e Contains single-shell tank fill history and primary campaign and waste
information to 1981.

Jungfleisch, . . M., and B. .. Simpson, 1993, Preli 'nary Estimation of the Waste
Inventories in Hanford Tanks Through 1980, WHC-SD-WM-TI-057,
Rev. 0A, Westinghouse Hanford Company. .ichland, Washington.

¢ A model based on process knowledge and radioactive decay estimations
using ORIGEN for different compositions « process waste streams
assembled for total, solution, and solids compositions per tank.

Assumptions about waste/waste types and solubility parameters and
constraints are also given.

Ib. Fill ™" tory/Waste Transfer Records

Agnew, S.. ., 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, Rev. 0, Los Alamos National
Laboratory, Los Alamos, New Mexico.

e Contains spreadsheets showing all available data on tank additions
transfers.

Anderson, J. D., 1990, 4 History of the 200 Area Tank Farms, WHC-MR: (32,
Westinghouse Hanford Company, Richland, Washington.

e Contains single-shell tank fill history and p nary campaignandv @
information to 1981. '
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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 Fluo: .. aniel Hanford, Inc., Richland,
Washington.

e Summarizes the 1997 technical basis for characterizing tank waste 1
assigns a priority 1~ "er 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 ch \cterizing tank waste
assigns a priority number to each tank.

DOE-RL, 1996, Recommendation 93-5 Implementation Plan, DOE/RL-94-0001,
Rev. 1, U.S. Department of Energy, Richland, Washington.

e Describes the organic solvents i 1e and other tank issues.

Field, J. G., 1998, Tank 241-AX-102 Grab Sampling and Analysis Plan,
HNF-2190, Rev. 0A, Lockheed Martin Han rd Corp. for Fluor Daniel
Hanfc |, Inc., Richland, Washington.

e Contains sampling and analysis requirements for tank 241-AX-102 grab
samples based on applicable DQOs.

Homi, C. S., 1995, Vapor Sampling and Analysis Plan, WHC-SD-WM-TP-335,
Rev. 0D, Westinghouse Hanford Company, Richland, Washington.

e Vapor sampling and analysis procedure for 200 Area tanks.
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Sasaki, L. M.,1997, Letter of Instruction for Subsampling
of Tank Samples, (internal memorandum 74620-9
J. A. Campbell, September 29), Lockheed Martin
Daniel Hanford, Inc., Richland, Washington.

e Memorandum requests analysis of archived auger
complexants issue.

Schreiber, R. D.,1997, Letter of Instruction for Analysis c
241-AX-102 and 241-BY-103, (internal memoranc
D. B. Hardy and S. G. Metcalf, April 29), Lockhe
for Fluor Daniel Hanford, Inc., Richland, Washin;

e Memorandum requests PRSST and support analy:
the organic complexants issue.

nd Organic Speciation
217 to A. D. Rice and
anford Corp. for Fluor

mples for the organic

samples from Tanks

n 7A110-98-013 to
Martin Hanford Corp.
n.

of grab samples for

Schreiber, R. D., 1997, Letter of Instruction for Subsampling and Organic
Speciation of Sample from Tank 241-AX-102, (internal memorandum
74620-97-196 to S. G. Metcalf and A. D. Rice, October 20), Lockheed
Martin Hanford Corp. for Fluor Daniel Hanford, Inc., Richland,

Washington.

¢ Memorandum requests analysis of archived auger --mples for the organic

complexants issue.

Schreiber, R. D., 1995, Tank 241-AX-102 Tank Characte
WHC-SD-WM-TP-227, Rev. 1, Westinghouse H:
Richland, Washington. '

e Contains sampling and analysis requirements for
samples based on applicable DQOs.

Ie. Data Quality Objectives (DQO) and Customers of Ch

Dukelow, G. T., J. W. Hunt, H. Babad, and J. E. Meacha
Screening Data Quality Objective, WHC-SD-WN
Westinghouse Hanford Company, Richland, Was

e Determines whether tanks are under safe operatin
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Meacham, J. ., D. L. Banning, M. R. Allen, and L. D. Muhlestein. 1997. ata
Quality Objective to Support Resolution of the Organic Solvent Safery
Issue, HNF-SD-WM-DQO-026, Rev. 0, DE&S Hanford. Inc. for Fluor
Daniel Hanford, Inc., Richland, Washington.

e Contains requirements for the organic solvents DQO.

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 Hanford Company, Richland, Washington.

e Contains requirements for addressing hazar »us vapor issues.

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

¢ Contains requirements, methodology and logic for analyses to support
organic complexant issue resolution.

IL ANALYTICAL DATA - SAMPLING OF TANK WASTE AND WASTE TYPES
Ha. Sampling of Tank 241-AX-1(

ARCHO, 1976, Analysis of Tank Farm Sample No.: T5509. Tank: 102-AX,
Received: 7-1-76, (Letter [no number] from Supervisor Analytical
Services to J. C. Womack, September 20), Atlantic Richfield Hanford
Company, Richland, Washington.

e Analysis of 1976 liquid sample.
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Delegard, C. H., 1980, Hot Boildown of Tank 102-AX Liquor (internal letter
65124-80-093 to R. B. Bendixsen, February 22), Rockwell Hanford
Operations, Richland, Washington. '

e Contains results for 1980 grab sample boildown tests.

Delegard, C. H., 1980, Hot Boildown of Tank 102-AX Waste Ligquor (internal
letter 651240-80-064 to R. B. Bendixsen, January 23), Rockwell Hanford
Operations, Richland, Washington.

e Contains results for 1980 grab sample boildown tests.

Esch, R. A., 1998, Final Results for Tank 241-AX-1 ' and Additional Analysis of
Tank 241-BY-103, (internal memorandum WMH-9854538 to K. M. Hall,
May 27), Waste Management Federal Services of Hanford, Inc. for-Fluor
Daniel Hanford, Inc., Richland, Washington.

e Contains results for 1998 grab sample composite tests.

Es ° R. A., 1998, Reissue: Results of Organic Speciation of Tank 241-AX. )2
Archive Samples, (internal memorandum WMH-9760239 to K. M. Hall,
March 23), Waste Management Federal Services of Hanford, Inc. for luor
Daniel Hanford, Inc., Richland, Washington.

e Contains results for analysis of 1995 auger archive samples conducted in
support of the organic comp ants issue.

Esch, R. A., and H. H. Steen, 1998, Interim Results in Support of Resolution
the organic Complexant Unreviewed Safety Question (USQ), (letter
WMH-9853871 to K. M. Hall, April 30), Waste Management Feder.
Services of Hanford, Inc. for Fluor Daniel Hanford, Inc., Richland,
Washington.

e Contains interim organic results for 1998 grab samples.
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Esch, R. A. and H. H. Steen, 1998, Additional Interim Re
Resolution of the Organic Complexant Unreview:
(USQ), (letter WMH-9855015 to K. M. Hall, Jun:
Management Federal Services of Hanford, Inc. fc
Inc., Richland, Washington.

e Contains interim organic results for 1998 grab sa

Horton, J. E., 1974, Analyses and Characterization of Si:
Jfrom Tank 102-AX (letter to O. R. H. Rasmussen,
Richfield Hanford Company, Richland, Washing

¢ Contains results for 1974 sludge samples.

Rice, A. D., 1995, 90-Day Final Report for Tank 241-A)
95-AUG-006 and 95-AUG-007, WHC-SD-WM-I
Westinghouse Hanford Company, Richland, Was

e Contains 1995 auger sample analytical resulits.

Starr, J. L., 1977, Analysis of Tank 102-AX Sludge (inter
J. W. Bailey, July 20), Rockwell Hanford Operat
Washington.

¢ Contains results for 1977 sludge sample analyses

Weiss, R. L., 1988, Analysis of Tank 241-AX-102 Sampl
12712-PC 118 to J. A. Eacl , November 14
Company, .w... land, Washington.

e Contains results for 1988 liquid samples.

Sampling 242 A-Evaporator Waste Streams (1977 to

| Field, J. G., 1997, Tank Characterization Report for Sin

HNF-SD-WM-ER-673, Rev. 0B, Lockheed Mart
Fluor Daniel Hanford, Inc., Richland, Washingtc

e Contains information on SMMA1 waste types.
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Field, J. G., 1998, Tank Characterization Report for Single-Shell
Tank 241-AX-101, HNF-SD-WM-ER-649, Rev. 1, Lockheed Martin
Hanford Corp. for Fluor Daniel Hanford, Inc., Richland, Washington.

e Contains information on SMMA1 waste types.

Lambert. S. L., 1998, Preliminary Tank Characterization Report for Single- 1ell
~unk 241-A-103: Best-Basis 'Inventor:y, HNF-SD-WM-ER-709, Rev. 0A,
Lockhe: * Martin Hanford Corp. for Fluor Daniel Hanford, Inc. Richland,
Washington.

e Contains information on SMMA1 waste types.

Winward, R. T., and M. J. Kupfer, 1997, Preliminary Tank Characterization
Report for Single-Shell Tank 241-A-106: Best-Basis Inventory,
HNF-SD-WM-ER-721, Rev. 0, Lockheed Martin Hanford Corp. for Fluor
Daniel Hanford, Inc., Richland, Washington.

e Contains information on SMMA waste ty]

Each of the following references contains analytical results for grab samples taken
for the 242 Evaporator-Crystallizer campaigns specified in the document ti :.
This waste was transferred to tank 241-AX-101 between 1977 and 1980.

Bendixsen, R. B., 1980, Dilute Customer Waste Concentration First

Pass 242-AE _ ra -C _al ¢ _180-1,( 10
October 20, 1979, RHO-CD-80-1045-1, Rockwell Hanford Operations,
Richland, Washington.

Bendixsen, R. B., 1980, Dilute Waste Concentration 242-A Evaporator-
Crystallizer Campaign 80-2, October 28 to November 11, 1979,
RHO-CD-80-1045-2, Rockwell Hanford Operations, Richland,
Washington.

Bendixsen, R. B., 1980, Customer Waste Concentration 242-A Evaporator-
. Crystallizer Campaign 80-3, November 15 to December 22, 1979,
RHO-CD-80-1045-3, Rockwell Hanford Operations, Richland,
Washington.
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