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Table 1-2. Description of Tank 241-S-102. (2 sheets)

SERVICE STATUS
Declared inactive 1980
Interim stabilization (partial) 1992
T rim isolation (partial) 1982

Notes:
"Hanlon (1999)

*The organic complexant safety issue was closed in December 1998 (Owendoff 1998). The organic

solvent safety issue is expected to be closed in 1999.

*Dates are in the mm/dd/yy format.
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2.0 RESPONSE TO TECHNICAL ISSUES

The following technical issues have been identified for tank 241-S-102 (Brown et al. 1998).

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

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? '

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

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?

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

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

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

Vapor Space Phenomenology: Do the samples collected from a single tank headspace
location represent headspace in general? To what extent does the headspace composition
change with time? Does the exchange of vapor with the atmosphere and other tanks in a
cascade series affect the homogeneity and composition of the tank headspace vapor?

Data from the analysis of push core samples, liquid grab samples, and tank vapor space
measurements, along with available historical information, provided the means to respond to the
technical issues. Sections 2.1 to 2.6 present the response. Data from the vapor samples obtained
during the period March 14, 1995 to February 11, 1997 provided the means to address the vapor
screening issue. See Appendix B for sample and analysis data for tank 241-S-102.
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2.1 FLAMMABLE GAS DATA QUALITY OBJECTIVE

The flammable gas data quality objective (DQO) has been extended to apply to all tanks (Bauer
and Jackson 1998). Analyses and evaluations will change according to program needs until this
issue is resolved. Final resolution of the flammable gas safety issue is expected to be completed
by September 30, 2001 (Johnson 1997).

As of February 1, 1999, the following flammable gas analyses and evaluations have been
completed.

Push-mode sampling was done in March and April 1998 through riser 16. Retained gas samples
(RGS) were taken and analyzed to address flammable gas issues (Bauer and Jackson 1998). No
specific notification limits or "acceptance levels" have been determined to meet this DQO. The
results of RGS testing are reported in Mahoney et al. (1998), and summarized in Appendix B of
this document. RGS measurements showed that the insoluble retained gases in tank 241-S-102
had an average composition of 31 mol% nitrogen, 32 mol% hydrogen, 34 mol% nitrous oxide
and 3 mol% ammonia, with minor quantities of other components including methane and other
hydrocarbons. The measured ammonia levels were 35,000 + 9,000 and 110,000 + 77,000
pumol/L of waste (the latter being equivalent to 0.37 wt% ammonia in the liquid). Although the
lower ammonia concentrations are considered to be more accurate because they were measured
after longer equilibration times, the ammonia levels were unusually high. The RGS samples
retained void fractions between 0.13 and 0.34, with two samples showing gas volume fractions
greater than 0.25. The total amount of gas calculated from the RGS data is about twice that
calculated from the waste level response to atmospheric pressure changes. Thus, it is possible
that the region sampled by RGS is not representative of the average waste.

Tank 241-S-102 is one of the SSTs on the flammable gas watch list that shows waste level
growth which may indicate gas retention. According to McCain and Bauer (1998), a steady state
concentration of hydrogen of 617 p/m was estimated for tank 241-S-102 from vapor grab
samples. Hukaby et al. (1997) estimated a ventilation rate of 0.063 m*/min using sulfur
:xafluoride tracer in the headspace of tank 241-S-102. McCain and Bauer (1998) estimated a
steady-state hydrogen release rate of 0.053 m*/day from the steady state hydrogen concentration
and the ventilation rate. They also estimated a hydrogen accumulation rate of 0.013 m*/day to
yield a total hydrogen generation rate in tank 241-S-102 of 0.066 m*/day. Although this
hydrogen generation rate is significantly less than 1 m*/day, it is important to note that there are
several factors that affect this rate. Among these are ventilation rate, waste temperature, gas
retention rate in the waste, retained gas composition, evaporation rate, and waste homogeneity.

2.2 E STORICAL 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

2-2
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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 obtained 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 DQQO. 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 assessments will be performed on the waste sample data 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
(HTCE) (Simpson and McCain 1997).

The most recent version of the historical model evaluation DQO (Simpson and McCain 1997)
identifies tank 241-S-102 as having a thick layer of SMMS| saltcake waste; this version of the
DQO was used to carry out the fingerprint test.

The gateway analysis (fingerprint test) was applied to all portions of solid waste extruded from
tank 241-S-102. Assuming the choice made by the historical DQO model in the selection of
gateway analytes and concentrations for SMMSI1 is correct, and also assuming that SMMS|1
saltcake is present in the top segments of the tank, the majority of the top segments from both
cores appear to be representative of the SMMSI1 saltcake. The results of the historical DQO data
assessment are in Appendix C.

2.3 PRETREATMENT

Samples were archived for future pretreatment aﬁalyses and evaluation in accordance with
Stategy for Sampling Hanford Site Tanks for Development of Disposal Technology (Kupfer et al.
1995).

" 2.4 COMPATIBILITY

Tank 241-S-102 was only partially interim stabilized in 1992. Salt well pumping of waste from
tank 241-S-102 (waste stream SST-99-02) into tank 241-SY-102 is proposed for 1999.
Approximately 480,000 gallons of waste, including dilution and flush water are anticipated to be
received into the double-shell tank (DST) system. Before pumping the waste | 1ids from tank

' 241-S-102, a waste compatibility assessment was performed by Process Control. Other wastes
are scheduled to be received into tank 241-SY-102. Receipt of these other waste streams has also
been considered in this assessment. The waste compatibility assessment ensures that the waste
in tank 241-S-102 is compatible with the waste in the receiving DST, tank 241-SY-102. The
Data Quality Objectives for Tank Farms Waste Compatibility Program (Mulkey and Miller
1997, Fowler 1995 and 1999) directs the waste compatibility assessment.

2-3
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A waste compatibility ¢ :ssment to transfer waste from tank 241-S-102 to tank 241-SY-102
(Fowler 1995 and 1999) recommended that tank 241-S-102 waste be transferred to tank
241-S8Y-102 provided requirements specified by the assessment were addressed. Seven
requirements were specified in the waste compatibility assessment. The results of this
assessment indicate that no additional waste categories, waste codes, or tank safety concerns will
be created as a result of transferring 241-S-102 waste into the DST system.

2.5 SAFETY SCREENING

ie di 1 needed to screen the waste in tank 241-S-102 for potential safety problems are
do« nented 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.

2.5.1 Exothermic Conditions (Energetics)

The first requirement outlined in the safety screening DQO (Dukelow et al. 1995) is to ensure
there : not sufficient exothermic constituents (organic or ferrocyanide) in tank 241-S-102 to
pose a safety hazard. The safety screening DQO required 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.

During DSC analysis of 1996 core samples, all samples that had one or more exothermic
reactic s were recorded. On a dry weight basis, no sample exceeded the safety screening and
organic complexant safety DQO decision criteria threshold of 480 J/g. The highest individual
samp result for solids was 244.4 J/e. and the higl t upper limit of the 95 percent confidence
interval on the mean was 260.9 J/g. ...e highest individual sample result for the drainable
liquids was 306.3 J/g, and the highest 95 , 'rcent confidence interval upper limit was 385.2 J/g
(Fritts 1996).

2.5.2 lammable Gas

As : ested in the sampling and analysis plan (SAP) (Eggers 1996) and required by the s: ity
screening DQO (Dukelow et al. 1995), the tank 241-S-102 headspace was sampled through
riser 7 and analyzed before core sampling in 1996 for the presence of flammable gases, using a
combustible gas meter. This was crucial considering that tank 241-S-102 is on the Flammable
Gas Watch List. The results were 6 percent of the lower flammability limit (LFL), which is
below the safety screening limit of 25 percent of the LFL. In addition, the concentration of
oxygen gas, ammonia gas, and total organic carbon (TOC) vapors were determined. The
ammonia concentrations were above the “immediately dangerous to life or health” (IDLH)
notification limit of 300 p/m. Data for the vapor phase measurements made between March 14,
1995 and February 11, 1997 are presented in Appendix B.
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Table 3-2. Best-Basis Inventory Estimates for Radioactive Components in Tank 241-S-102

Decayed to January 1, 1994 (Effectlve January 31, 1999) (3 sheets)

AR Total Inventory Basns o [ s :

CAnalyte | (C) (S.M.orE) | - Comment’

“Cm 0.0598 S/EM Based on total alpha and HDW 1sotoplc
distribution

Cm 0.594 S/E/M Based on total alpha and HDW isotopic
distribution

Notes:

'S = Sample-based, M = Hanford defined waste model-based (Agnew et al. 1997), and E = engmeermg
assessment-based.
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4,0 RECOMMENDATIONS

The results of all analyses performed to address potential safety issues showed that primary
analytes did not exceed safety decision threshold limits. Total alpha results were below the
notification limit. On a dry-weight basis, no sample exceeded the safety screening and organic
complexant safety DQO decision criteria threshold of 480 J/g. Ammonia is the only analyte that

-exceeded the IDLH notification limit of 300 p/m. However, the concentration of flammable
gases in the tank headspace was measured at 6 percent of the LFL, well below the threshold of
25 percent of the LFL. Vapor analyses were also used to address the organic solvent issue. The
organic solvent pool size was estimated to be 0.05 m?, which is significantly less than the
notification limit of 1 m?. The average ventilation rate based on sulfur hexafluoride tracer
injection into the headspace was 3.8 m’/hr (2.2 ft’/min) for tank 241-S-102.

The gateway analysis was applied to all portions of solid waste extruded from tank 241-S-102. -
Assuming the choice made by the historical DQO model in the selection of gateway analytes and
concentrations for SMMS is correct, and also assuming that SMMS]1 saltcake is present in the
top segments of the tank, the majority of the top segments from both cores appear to be
representative of the SMMS1 saltcake. Therefore, a full suite of analyses is recommended from
segment 7, core 125 and segment 6, core 130.

Although flammable gas in the tank headspace was well below 25 percent of the LFL, retained
gas samples indicated a high ammonia concentration in the waste. The data also indicated void
fractions between 0.13 and 0.34 with two samples exceeding 0.25. Samples were archived for
future pretreatment analyses and evaluation in accordance with Straregy for Sampling Hanford
Site Tanks for Development of Disposal Technology (Kupfer et al. 1995). All compatibility and
safety requirements were in compliance. Transfer of waste to tank 241-SY-102 was
recommended if requirements specified by Fowler (1999) are met.

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 TCR. All
issues required to be addressed by samplii  and analysis are listed in column 1 of Table 4-1.
Column 2 indicates by "yes" or "no" whether issue requirements were met by the sampling and
analysis performed. Col _ n 3 indicates concurrence and acceptance by the program in
PHMC/TWRS that is responsible for the applicable issue. A "yes" in column 3 indicates that no
additional sampling or analyses are needed. Conversely, "no" indicates additional sampling or
analysis may be needed to satisfy issue requirements.
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APPENDIX A

- HISTORICAL TANK INFORMATION
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A3.0 PROCESS KNOWLEDGE

The sections below 1) provide information about the transfer history of tank 241-S-102,
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-S-102 (Agnew et al. 1997b).
During the third quarter of 1953, tank 241-S-102 received REDOX high level waste (HLW) from
S Plant. From the fourth quarter of 1953 to the third quarter of 1955, REDOX HLW cascaded
from tank 241-S-101 to tank 241-S-102. This was the last waste addition to tank 241-S-102 for
the rest of the 1950s and the 1960s. Waste additions to tank 241-S-102 from tank 241-S-101 did
not occur again until the fourth quarter of 1973 and continued intermittently until the second
quarter of 1979. '

Because tank 241-S-102 was the 242-S Evaporator feed tank from 1973 until 1976, frequent
transfers were made to tank 241-S-102 from other tanks during this period. The following waste
types ‘e an example of what was transferred to tank 241-S-102: REDOX HLW, B Plant HLW,
B ant low-level waste (LLW), REDOX LLW, Plutonium-Uranium Extraction (PUREX)
Facility LLW, cladding waste, laboratory waste, Battelle Northwest Laboratory waste,
evaporator bottoms, and terminal liquor.

After 376, tank 241-S-102 received mostly evaporator bottoms and evaporator feed from tanks
241-SY-102, 241-T-101, 241-TX-102, 241-TX-104, and 241-TX-105. In 1979, additions of
HNO,/KMnO, were received from an unspecified source. These receipts were probably
associated with evaporator operations which use HNO,/KMnQ, in the partial neutralization
process. Large, intermittent transfers of water were added to the tank from 1972 through 1976.
Aj roximately 2,078 kL (549 kgal) of waste was left in tank 241-S-102 after the final transfer
from in 1992.

Tank 241-S-102 was removed from service and labeled inactive in 1980. Salt well liquor waste
was transferred from tank 241-S-102 to tank 241-AW-106 during the fourth quarter of 1992 as
part of the interim-stabilization process. Tank 241-S-102 was partially interim-isolated in 1982
an is awaiting the completion of interim stabilization. Currently, the waste contained in tank
241-S-102 is classified as double-shell slurry feed.
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Table A3-2. Historical Tank Tnventory Estimate."? (4 shee‘ts)
o Total Inventary Fstimate

: e e .95 ClI " 495 CI |
Totals | Mor g/L o onglg kg Morg ) | MorglL)
Pu 3.40E-04 - 0.707 2.61E-04 4.19E-04
U 4.47E-03 830 2.21E+03 4.27E-03 4.61E-03

Notes:
CI = confidence interval

'Agnew et al. (1997a)
*These predictions have not been validated and should be used with caution.

3Unknowns in tank solids inventory are assigned by the TLM.
“This is the volume average for density, mass average water wt% and TOC wt% carbon.

*Differences exist among the inventories in this column and the inventories calculated from the two sets of
concentrations.

A4.0 SURVEILLANCE DATA

Tank 241-S-102 surveillance consists of surface-level measurements (liquid and solid) and
temperature monitoring inside the tank (waste and headspace). Surveillance data provide the
basis for determining tank integrity. Liquid-level 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. Dry wells located around the tank perimeter may
show increased radioactivity because of leaks. The liquid observation well for tank 241-S-102 is
located in riser 5.

A4.1 SURFACE-LEVEL READINGS

Tank 241-S-102 is categorized as a sound tank. The tank waste surface level is monitored with
an automatic ENRAF system through riser 2. If the automated system fails, manual field
measurements will be conducted quarterly. A surface level measurement of 522 cm (205.5 in.)
was taken on December 31, 1998, from the manual ENRAF system obtained from the
Surveillance Analysis Computer System (SACS) (LMHC 1999). A review of the SACS data for
the Food Instrument Corporation and manual tape showed a steady surface level of 4.95 m
(16.25 ft) since 1981, approximately 25.0 cm (10 in.) less than the ENRAF measurements.
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Figure A4-1 is the historical surface level graph of the volume measurements for tank 241-S-102.
Figure A4-2 is the surface level graph of the most recent measurements since January 1, 1996.
Tank 241-S-102 has a liquid observation well. The tank has eight dry wells. Dry wells 40-02-03
(active prior to 1990, current readings >200 c¢/s) and 40-02-08 (active prior to 1990, current

rea ngs <200 c/s), have had readings greater than the 50 c/s background reading.

A4.2 INTERNAL TANK TEMPERATURES

Tank 241-S-102 has a single thermocouple tree with 6 thermocouples to monitor the waste

ten rature through riser 3. Elevations are available for all thermocouples. Tank 241-S-102 is
on the lammable Gas and Organics Watch Lists and has a weekly temperature reading
requirement. Plots of the individual thermocouple readings can be found in the S Tank Farm
supporting documents for the HTCE (Brevick et al. 1997). Figure A4-3 is a graph of the weekly
high temperature.

From January 1, 1998 through December 31, 1998, the low temperature was 22.7 °C (72.9 °F),
the |§ temperature was 63.2 °C (145.7 °F), and the mean temperature was 37.1 °C (98.7 °F).
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Two liquid grab samples were taken on June 22, 1995 to support the waste compatibility issue.
Tank characterization plan (Homi 1994) was followed except that the samples were filtered
before analysis. Extensive vapor sampling was done in accordance with the DQO for generic
in-tank health and safety issue resolution (Osborne and Buckley 1995) between March 14, 395
and Fi ruary 11, 1997.

2.0 SAMPLIN . _VEN S

This section describes sampling events. Tables B2-12 through B2-106 show analytical results.
The analytical results used to characterize current tank contents were the 1996 core samples, the
vapor samples from March 14, 1995 to February 11, 1997, the 1998 core samples, and the 1995
and 1998 grab samples. Historical sample results are discussed in Section B2.6 and presented in
Ser onB2.10. Table B2-1 summarizes the sampling and analytical requirements from the safety
screening and historical DQOs.

B2 1996 CORE SAMPLING EVENTS

A vertical profile is used to satisfy the safety screening DQO (Dukelow et al. 1995). Safety
screening analyses include: total alpha activity to determine criticality, DSC to ascertain the fuel
energy value, and thermogravimetric analysis (TGA) to obtain the total moisture content. In
addition, combustible gas meter readings in the tank headspace were performed to measure tank
headspace flammability. The safety screening DQO also requires bulk density measurements.

Tank 241-S-102 was also evaluated against the historical model requirements (Simpson and
McCain 1997). The specified gateway analytes to evaluate the tank layer model (TLM) for this
tank are chromium, sodium, aluminum, nitrate, carbonate, sulfate, and water. Historical model
an: rses include: DSC, TGA, inductively coupled plasma (ICP), and ion chromatography (IC).
The i range of analytes is required for both ICP and _ analyses.

Table B2-1 summarizes the sampling and analytical requirements for applicable issues.

Description of Cores 125 and 130. Twenty-five segments were received from cores 125 and
130 by the 222-S Laboratory between January 17 and March 11, 1996. These segments were
extruded between January 21 and March 18, 1996.

Analyses could not be conducted on the first segment (96-010) from core 125 because of

sufficient sample recovery. At the time of extrusion, segment samples were divided into half
segments or quarter segments of solid material and drainable liquid, depending on the types of
materials removed from the sampler. Based on the appearance of the waste, an attempt was
made to divide segments containing material resembling saltcake into half or quarter
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The quality control (QC) parameters assessed in conjunction with tank 241-S-102 samples were
standard recoveries, spike recoveries, duplicate analyses, relative percent differences (RPDs),
and blanks. The QC criteria are specified in the SAP (Eggers 1996). Sample and duplicate pairs,
in which any QC parameter was outside these limits, are footnoted in the sample mean column of
the following data summary tables with an a, b, ¢, d, e, or f as follows.

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

o "d" indicates the spike recovery was above the QC limit.

e "e" indicates the RPD was above the QC limit.

e "f"indicates blank contamination.

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

B2.1.3.1 Total Alpha Activity. Analyses for total alpha activity were :rformed on the samples
recovered from tank 241-S-102. The samples were prepared by fusion digestion. Two fusions
were prepared for each sample (for duplicate results). Each fused dilution was analyzed and the
results were averaged and reported as one value. Total alpha results for one of the five core
composites resulted in an RPD of 34.4 percent. This was because of the low level of alpha
activity. No reruns were requested. '

For the solid samples, the highest individual sample result for total alpha activity was { uCi/g,
the highest upper limit of the 95 percent confidence interval on the mean was 1.94 uCi/g, and the
overall mean was 0.167 uCi/g. The only detected drainable liquid sample measured

0.0121 puCi/mL. All total alpha activity values were at least one order of magnitude below their
safety screening thresholds.

B2.1.3.2 Thermogravimetric Analysis. Thermog  :tric analysisme 1t the mass of
as___ple as its temperature is increased at a constant rate. Nitrogen is passed over the sample
during heating to remove any released gases. A decrease in the weight of a sample during TGA
represents a loss of gaseous matter from the sample, through evaporation or through a reacti

that forms gas phase products. The moisture content is estimated by assuming that all TGA
sample weight loss up to a certain temperature (typically 150 to 200 °C [300 to 390 °F]) is
caused by water evaporation. The temperature limit for moisture loss is chosen by the operator
at an inflection point on the TGA plot. Other volatile matter fractions can often be differentiated

by inflection points as well.
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Most solid samples exhibited a large weight loss between ambient temperature and 250 °C. This
weight loss was attributed to water evaporation. The overall weight percent water mean estimate
for the tank was 22.7 percent. Several sample means were below the organic complexant DQO
decision threshold of 17 weight percent water. Because the minimum exothermic energy
necessary to support a propagating reaction is a change in enthalpy with a magnitude of at least
480 J/g (Turner et al. 1995) and because no sample result exhibited an exothermic reaction this
large, the low weight percent water values were not a concern.

B2.1.3.3 Differential Scannii Calorimetry. In a DSC analysis, heat absorbed or emitted by
a substance is measured while the sample is heated at a constant rate. Nitrogen is passed over
the sample material to remove any gases being released. The onset temperature for an
endothermic or exothermic event is determined graphically.

On a /-weight basis, no sample exceeded the safety screening and organic complexant safety
D( ' cision criteria threshold of 480 J/g. The highest individual sample result for solids was
244.4 J/g, and the highest upper limit of the 95 percent confidence interval on the mean was
260.9 J/g. The highest individual sample result for the drainable liquids was 306.3 J/g, and the
highest 95 percent confidence interval upper limit was 385.2 J/g (Fritts 1996).

B2 3.4 Inductively Coupled Plasma. Samples were prepared by fusion or acid digest or

wa digest. Although a full suite of analytes were reported, only lithium was requestec r the
safety screening DQO. The SAP (Eggers 1996) required the laboratory to perform ICP analyses
for thium to determine whether any samples were contaminated by HHF. However, the
historical model evaluation DQO required analyses of several additional analytes in an attempt to
qu tifv the errors involved in predicting tank waste composition. The primary ICP analytes
detecte were aluminum and sodium; other analytes observed at concentrations above detection
limits were chromium, iron, potassium, manganese, and silicon. The lithium concentration of all
samples was <100 pg/g indicating that the contamination from the hydrostatic head fluid may
not e significant.

B2.1.3.5 Ion _.aromatography (I ). Samples were prepared by water dii  t. Although a full
sui « analytes were reported, only bromide was requested for the safety screening _ QO. The

"~ SAP (Eggers 1996) required the laboratory to perform IC analyses for bromide to determine
whether any samples were contaminated by HHF. However, the historical model evaluation
DQO required analyses of several additional analytes in an attempt to quantify the errors
involved in predicting tank waste composition. The primary IC analytes were nitrate, nitrite, and
phosp ite. Also detected were sulfate, oxalate, and chloride.

Bromide concent ion of some samples was high indicating that the samples might have been
contaminated by intrusion of HHF. Therefore, HHF conrtamination analysis of the subject
samples was performed and is presented in Section C3.0.

B2.1.3.6 Specific Gravity and Bulk Density. Density/specific gravity measurements were
performed on all subsegments. The subsegment-level results ranged from a high of 1.92 g/mL
(from the upper half of segment 11, core 125), to a low of 1.274 g/mL (from the drainable liquid
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sample of segment 10, core 130), and yielded an overall mean of 1.64 g/mL. The saltcake,
sludge, and saltcake/sludge composites yielded estimates of 1.69 g/mL, 1.67 g/mL, and
1.75 g/mL, respectively.

B2.1.3.7 Total Organic Carbon. .JC analysis was performed on the direct subsamples. The
chemist noted that an RPD of 23 percent for sample S96T001390 was the result of a low an  rte
level reaching the detector and s.___ple inhomogeneity. The maximum sample size allowed by
the procedure was used in this analysis and a re-analysis would not improve the results.

- A triplicate analysis was run for samples S96T000780 and S96T001441. These triplicate
analyses were run as an informal check on the sample and duplicate and & not considered in
this report. The raw data for the triplicate analysis is included with the TIC/TOC raw data.

" Drainable liquid sample S96T000634 could not be accurately delivered by pipetting. The we at
of sample analyzed (instead of the volume) was used to calculate the results. For this liquid
sample, the result units are pg/g instead of pg/mL. The results for the field blank are higher than
expected showing the possibility of contamination. However, the results are much lower than
the TOC levels reported for the samples and does not impact sample data quality.

The overall mean TOC result was 4,490 pug C/g, and the highest 95 percent confidence interval
upper limits were 24,100 pug C/g and 8,920 pg C/g for the solid and drainable liquid samples,
respectively. All results were below the organic complexant safety DQO decision criteria
threshold of 30,000 pg C/g.

B2.1.3.8 Total Inorganic Carbon. TIC analysis was performed on the direct subsamples.
A high RPD for sample S96T001435 resulted in a triplicate analysis. A triplicate analysis was
also run for samples S96T000780 and S96T001441. The raw data for the triplicate analysis is
included with the TIC/TOC raw data in this report. Drainable liquid sample S96T000634 could
not be accurately delivered by pipetting. The weight of sample analyzed (instead of the volume)
was used to calculate the results. For this liquid sample, the result units are pg/g instead of
ug/mL. The results for the field blank are higher than expected showing the possibility of
contamination. However, the results are much lower than the TIC levels reported for the
samples and does not impact sample data quality. An RPD of 43.1 percent is reported for the

| tl did not provide any p 1ation.

The overall mean using the weighted method based on the number of sampleé of each category,
viz., segment samples, saltcake composite samples etc., was 5,200 ug C/g.

B2.2 VAPOR PHASE MEASUREMENT

As requested in the SAP (Eggers 1996) and required by the safety screening DQO (D' elow

et al. 1995), the tank 241-S-102 headspace was sampled and analyzed before core sampling in
1996 for the presence of flammable gases, using a combustible gas meter. This was cruci
considering that tank 241-S-102 is on the Flammable Gas Watch List. The results were six
percent of the LFL, well below the 25 percent decision threshold. In addition, the concentration
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B3.0 ASSESSMENT OF CHARACTERIZATION RESULTS

This section discusses the overall quality and consistency of the current sampling results for
tank 241-S-102 and provides the results of an analytical-based inventory calculation.

This section also evaluates sampling and analysis factors that may impact data interpretation.
These factors are used to assess overall data quality and consistency and to identify limitations in
data use.

B3.1 FIELD OBSERVATIONS

The safety screening DQO (Dukelow et al. 1995), organic complexant safety DQO

(Turner et al. 1995), and historical model evaluation DQO (Simpson and McCain 1997) required
all vertical waste profiles be from two widely spaced risers. This requirement was fulfilled by-
cores 125 and 130 taken in 1996, thereby enabling a spatial examination of analyte
concentrations. The waste recovered in segments with less than full recovery was assumed to be
representative of the whole segment.

Eleven segments were expected to be taken from core 232 in 1998. However, because of the
poor sample recovery obtained during the sampling of segment 4, an additional segment was
taken and identifed as 4R. The TSAP (McCain 1998) states the core samples should be
transported to the laboratory within three calendar days from the time each segment is removed
from the tank, this requirement was not met for some of the segments from core 232.

The three 1998 liquid grab samples collected from different depths in the tank had solids
precipitated upon cooling to ambient temperature in the laboratory. The amount of solids
increased with increasing depth of the samples.

3.2 QU _ITY 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 QC results outside the specified criteria
were identified by footnotes in the data summary tables.

The standard and spike recovery results provide an estimate of analysis accuracy. 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 e absolute
value of the difference between the primary and duplicate samples, divided by their mean, times
100. A number of spike recoveries and RPDs were outside the target level for total alpha
activity. This may have been caused by a high dissolved solids content on the sample mount and
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A second type of ANOVA model was fit to the data from the solid sam' :s from the core
segment data. The core segment data was from core 125, riser 11, and from core 130, riser 14.
Four variance components were used in the calculations. They represent concentration
differences between risers, segments, laboratory samples, and analytical replicates.

The model is:

where

Yijkm = pt + Ri + S + Lijk + Ajjkm,

1=1,2,...,a; j=1,2,...,b;; k=1,2,....c; ;m=1,2,... . njjx

Yijkm

Cij

Njjk

concentration from the m™ analytical res :of the k™ sam; :o0f 1e
™ segment of the i™ riser

the mean

the effect of the i" riser

the effect of the j™ segment from the i™ riser

the effect of the k™ sample from the j" «  ment of the i"™ riser
the analytical error

the number of risers

the nﬁmber of segments from the i™ riser

the number of samp m the j" segmen  hei"ri

the number of analytical results from the ijk™ sample

The variables R;, Sj, and Ly are random effects. These variables, as well as Ajjxm, are assumed
to be uncorrelated and normally distributed witk  :ans zero and variances o*(R), 6%(S), 6*(L)
and 6’(A), respectively. The df associated with the standard deviation of ¢ mean is the number
of risers with data minus one. The mean values and 95 percent confidence intervals for the solid
subdivision samples are given in Table B3-10.
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APPENDIX C

STATISTICAL ANALYSIS FOR ISSUE RESOLUTION
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APPENDIX D

EVALUATION TO ESTABLISH BEST-BASIS 1 :NTORY
FOR SINGLE-SHELL TANK 241-S-1vs
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D3.1 EXPECTED TYPE OF WASTE BASED ON THIS EVALUATION.

Agnew et al. (1997): R, SMMSI1, SMMS2
Hill et al. (1995): R, EB, DSSF

R = High-level REDOX waste

Supernatant Mixing Model S, (early period), a mixture of supernatant
coming from the 242-S Evaporator that are a blend of other waste types
that upon cooling precipitated as a saltcake

SMMSI

SMMS2 = Supernatant Mixing Model S (later period), a mixture of supernatant
coming from the 242-S Evaporator that are a blend of other waste types
that upon cooling precipitated as a saltcake

EB = Evaporator bottoms (same as saltcake)

DSSF = Double-shell slurry feed (more selectively concentrated EB)

Agnew et al. (1997) provides estimated volumes for these waste types as does Hanlon (1999)
(see Section D2.0). Agnew et al. (1997) projects a 15.1 kL (4 kgal) R sludge layer, which
matches the amount of sludge predicted by Hanlon (1999). Agnew et al. (1997) predicts
1,291 kL (341 kgal) of SMMS2 saltcake and 772 kL (204 kgal) of SMMSI saltcake, which
matches the total saltcake of Hanlon (1999) of 2,063 kL (545 kgal). Hill et al. (1995) predicts
DSSEF either was sent on to double-shell tz " s, or what was left became part of the SMMS
saltcakes. The Hanlon (1999) volumes for total saltcake and sludge were used for the
engineering assessment.

D3.2 INVENTORY EVALUATION

. .€ following evaluation provides an engineering assessment of tank 241-S-102 contents. For

this evaluation, the following assumptions and observations are made:

e Tank waste is assumed to be composed of three phases, viz., interstitial liquid,
drained saltcake solids (saltcake solids) and sludge. The saltcake (including
interstitial liquid) and sludge volumes have been assumed to be the same as those of
Agnew et al. (1997) and Hanlon (1999). The volumes of saltcake solids and
interstitial liquid have been estimated from the 1996 core sample extrusion data in
Table B2-2.

¢ Only the SMMSI1 and SMMS?2 saltcake waste streams and the R sludge waste
streams contributed to solids formation. Because of their similarities, SMMS1 and

SMMS?2 were considered to be the same saltcake for this evaluation.

e The analyte inventories for interstitial liquid have been estimated from analyte
concentrations of drainable liquid (liquid subdivision data) from the 1996 core
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D4.0 DEFINE THE BEST BASIS AND ESTABLISH COMPONENT INVENTORIES

Key waste management activities include overseeing tank farm operations and identifying,
monitoring, and resolving safety issues associated with these operations and with the tank
wastes. Disposal activities involve designing equipment, processes, and facilities for retrieving
wastes and processing them into a form that is suitable for long-term storage/disposal.
Information about chemical, radiological, and/or physical properties is used to perform safety
analyses, engineering evaluations, and risk assessment associated with these activities.

Chemical and radiological inventory information is generally derived using three approaches:
1) component inventories are estimated using the results of sample analyses, 2) component
inventories are predicted using the HDW model, process knowledge, d 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 evaluation of available chemical information for tank 241-S-102 was performed, including
the following:

e An inventory estimate generated by the HDW model (Agnew et al. 1997)
A sample-based inventory estimate from two push cores from 1996
e Data from the 1998 core 232 data for **Sr and **’Cs inventory estimates

e / engineering evaluation of R sludge inventory based on comparisons developed by
evaluation of tanks 241-S-101, 241-S-104, and 241-S-107.

Based on this evaluation, a best-basis inventory was developed for tank 241-S-102 for which
sampling information was av " ble. The: 1ple-based evaluation inventor.  from tank

241 S 102, and 241-S-101, 241-S-104, and 241-S-107 was used as a basis for the engineering
evaluation. The two sample-ba:  evaluationsv  :c__ )ined to re at the engineering
assessment, which is chosen as the | t basis for the majority of non-radioactive analytes.

The waste is assumed to contain three phases, viz., drained saltcake solids (saltcake solids),
interstitial liquid and sludge. Because on their similarities, SMMS1 and SMMS2 were
considered to be the same saltcake for this evaluation. Average analyte concentrations for solid
subdivisions of the 1996 core sample data were used to predict the saltcake solids inventories.
Average analyte concentrations for liquid subdivisions of the 1996 core sample data were used to
predict the interstitial liquid inventories. Averages of the analyte concentrations from the R
sludge containing tanks, viz., 241-S-101, 241-S-104, and 241-S-107 were used to predict the
sludge inventories. Densities used in the calculations for saltcake solids and interstitial liquid
were averaged from the 1996 core sample data for the solid and liquid subdivisions respectively.
The sludge density used was the same as that used by the previous best-basis estimate. The
densities used were 1.68, 1.39, and 1.77 g/mL for saltcake solids, interstitial liquid, and sludge
respectively. The total volume of saltcake solids plus interstitial liquid used for the estimate was
2,063 kL (545 kgal), which is the same as the total saltcake volume of Agnew et al. (1997) and
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Hanford Corp., Richland, Washington.

Jo,J., B.J. Morris, and T. T. Tran, 1996, Tank Characterization Report for Single-Shell Tank
241-U-107, WHC-SD-WM-ER-614, Rev. 0, Westinghouse Hanford Company, Richland,
Washington.

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.
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Kupfer, M. J., A. L. Boldt, B. A. Higley, K. M. Hodgson, L. W. Shelton, B. C. Simpson,
R. A. Watrous, S. L. Lambert, D. E. Place , R. M. Orme, G. L. Borsheim , N. G. Colton,
M. D. LeClair, R. T. Winward, and W. W. Schulz, 1998, Standard Inventories of
Chemicals and Radionuclides in Hanford Site Tank Wastes, HNF-SD-WM-1 740,
Rev. 0A, Lockheed Martin Hanford Corp., Richland, Washington.

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.

Simpson, B. C., 1998, Best Basis Inventory Change Package for Reconciliation of Mercury
Values, Change Packr~~ No.7, (internal memorandum 7A120-98-005 to J. W. Cammann,
Fet ary 26), Lockheea Martin Hanford Corp. for Fluor Daniel Hanford; Inc., Richland,
Washii “on. ‘

Watrous, R. A., and D. W. Wootan, 1997, Activity of Fuel Batches Processed Through Hanford

Separations Plants, 1944 Through 1989, HNF-SD-WM-TI-794, Rev. 0, Lockheed Martin
Hanford Corp., Richland, Washington.
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Buckley, L. L., 1997, Vapor Sampling and Analysis Plan/Test Plan for Temporal
Studies of Tanks BX-104, BY-108, C-107 and S-102,
WHC-SD-WM-TP-522, Rev. 0D, Westinghouse Hanford Company,

Rii  and, Washington.

o Sampling and analysis plan for the study of seasonal and long term
headspace composition changes in three high level tanks.

DeLorenzo, D. S., A. .. DiCenso, D. B. iller, K. W. Johnson, J. H. Rutherford,
D. J. Smith, and B. C. Simpson, 1994, Tank Charact. . ation Reference
Guide, WHC-SD-WM-TI-648, Rev. 0, Westinghouse Hanford Company,
ichland, Washington.

e Describes tank sampling and analysis requirements for tank farms.

DOE-F |, 1996, Recommendation 93-5 Implementation Plan, DOE/F -94-0001,
Rev.1,U.S. Dep:  nent of Energy, Richland, Washington.

o Describes tank issues and defines characterization requirements.

Eggers, R. F., 1996, Tank 241-S-102 Push Mode Core Sampling and Analysis
Plan, WHC-SD-WM-TSAP-074, Rev. 1, Westinghouse Hanford
Company, Richland, Washington.

s Contains sampling and a1 ssis requirements for tank 241-S-102 core
samples based on ___licable DQOs.

Grimes, G. W., 1977, Hanford Long-Term Defense High-Level Waste

Management Program Waste Sampling and Characterization Plan,
RHO-CD-137, Rockwell Hanford Operations, Richland, Washington.

o Early characteri ior , anning document.

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

e Vapor sampling and analysis plan for 200 Area Tanks.
McCain, D. J., 1998, Tank 241-S-102 Retained Gas Sampler System Sampling
and Analysis Plan, HNF-1907, Rev. 0, Lockheed Martin Hanford Corp.

for Fluor Daniel Hanford, Inc., Richland, Washington.

» Contains sampling and analysis requirements for RGS core samples.
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- McDuffie, N. G., 1995, Flammable Gas Tank Safety Program: Data
Regquirements for Core Sample Analysis Developed through the Data
Quality Objectives Process, WHC-SD-WM-DQO-004, Rev. 2,
Westinghouse Hanford Company, Richland, Washington.

¢ Contains flammable gas requirements for double-shell tanks.

Meacham, J. ., D. L. Bannir~ M. ... 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.

e Contains requirements for the organic solvent DQO.

Mulkey, 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 E  ford Corp. for Fluor Daniel I~ iford, Inc., Richland,
Washington.

o Documents safety-related compatibility requirements for tank 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 Hanford Company, Richland, Washington.

o Contains requirements for addressing hazardous vapor issu

Schreiber, R. D., 1997, Memorandum of Understanding for the Organic
Complexant Safety Issue Data Requirements, HNF-SD-WM-RD-060,
“ev. Lockhet "V inH “ird " p. for Fh 77 7 Ine,
Richland, .. ashington.

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

Simpson, B. C., and D. J. McCain, 1997, Historical Model Evaluation Data
Requirements, WHC-SD-WM-DQO-018, Rev. 2, Lockheed Martin
Hanford Corp. for Fluor Daniel Hanford, Inc., Richland, Washington.

¢ Provides data needs for evaluating the Los Alamos National Laboratory
model for estimating tank waste compositions.
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Dele . _d, C. H., 1979, Analysis of Tank 102-S Evaporator Solids (Rockwell
internal letter 65124-79-026 to G. A. Olsen, December 31), Rockwell
Hanford Operations, Richland, Washington.

e Contains 1979 grab sample results for tank 241-S-102.

Esch, R. A., 1995, Waste Compatibility Results for 241-S-102 Grab Samples,
(letter 75970-95-059 to M. J. Sutey et al., August 8), Westinghouse
Hanford Company, Richland, Washington.

e Contains compatibility sampling and analysis results for tank 241-S-102
grab samples.

Evans, J. C., B. L. Thomas, K. H. Pool, K. B. Olsen, J. S. Fruchter, and
K. L. Silvers, 1996, Headspace Vapor Characterization of Hanford Waste
Tank 241-S-102: Results from Samples Collected on 01/26/96, PNNL-
11153, Pacific Northwest National Laboratory, Richland, Washington.

e Contains headspace vapor results for 1996 samples.

Evans, J. C., K. H. Pool, B. L. Thomas, D. S. Sklarew, A. V. Mitroshkov,
J. A. Edwards, J. L. Julya, B. M. Thomton, J. S. Fruchter, and
K. L. Silvers, 1997, Tank 241-S-102 Temporal Study Headspace Gas and
Vapor Characterization Results from Samples Collected on September 19,
1996, PNNL-11502, Pacific Northwest National Laboratory, Richland,
Washington. '

e Contains headspace vapor results and discussion for 1996 samples.

Fritts, L. L., 1996. Final Renort for Tank 241-S-102, Push Mode Cores 125 and
130,V iie o vl L 2-179, Rev. 1, Westinghouse Hanford Company,
Richland, Washington.

e Contains analytical results for tank 241-S-102 core samples.

Fuller, R. K., 1998, Analyses Results for the Final Report for Tank 241-S-102
Grab Samples, (letter WMH-9860058 to K. M. Hall, November 24),
Waste Management Federal Services of Hanford Inc. for Fluor Daniel
Hanford, Inc., Richland, Washington.

e Contains ammonia results for 1998 grab samples.
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Hardy, D. B., 1998, Ammonia Re-Run Results from Tank 241-S-102, Sample
25-98-01, (letter WMH-9860418 to K. M. Hall, December 16), Waste
Management Federal Services of Hanford, Inc. for Fluor Daniel Hanford,
Inc., Richland, Washington.

e Contains ammonia re-run results for 1998 grab samples

Huckaby, J. L., L. Jensen, J. C. Hayes, L. D. Pennington, L. L. Buckley, and
S. R. Wilmarth, 1997, Seasonal Changes in the Composition of Passively
‘Ventilated Waste Tank Headspaces, PNNL-11667, Pacific Northwest
National Laboratory, Richland, Washington.

e Contains sample results and statistical analyses for tank 241-S-102 vapor
samples.

Huckaby, J. L., J. A. Edwards, J. C. Evans, J. S. Fruchter, J. L. Julya,, K. B.
Olsen, K. H. Pool, B. L. Thomas, K. L. Silvers, L Jensen, L. L. Buckley,
S. R. Wilmarth, and L. D. Pennington, 1996, Comparison of Vapor
Sampling System (VSS) and In Situ Vapor Sampling (ISVS) Methods on
Tanks C-107, BY-108, and S-102, PNNL-11186, Pacific Northwest
National Laboratory, Richland, Washington.

e Compares tank vapor results for two sampling methods..

Huckaby, J. L., and D. R. Bratzel, 1995, Tank 241-S-102 Headspace Gas and
Vapor Characterization Results for Samples Collected in March 19935,
WHC-SD-WM-ER-496, Rev. 1, Westinghouse Hanford Company,
Richland, Washington. '

e Contains results for March 1995 vapor samples.

Huckaby, J. L., 1995, Tank 241-S-102 Vapor Sampling and Analysis Tank
Characterization Report, WHC-SD-WM-ER-446, Rev. 0, Westinghouse
Hanford Company, Richland, Washington.

¢ Contains results for March 1995 vapor samples.

Gauglitz, P. A., S. D. Rassat, P. R. Bredt, J. H.,Konynenbelt, S. M. Tingey, and
D. P. Mendoza, 1996, Mechanisms of Gas Bubble Retention and Release:
Results for Hanford Waste Tanks 241-S-102 and 241-SY-103 and Single-
Shell Tank Stimulants, PNNL-11298, Pacific Northwest National ‘
Laboratory, Richland, Washington.

e Contains results of bubble retention tests to quantify and study flammable
gas retention and releases for tank 241-S-102.
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Mahoney, L. A., Z. 1. Antoniak, and J. M. Bates, 1998, Preliminary Retained Gas
Sampler Measurement Results for Hanford Waste Tank 241-S-102,
TWS98.50, Pacific Northwest National Laboratory, Richland,
Washington.

e Contains RGS results for core samples.

Mitroshkov, A. V., J. C. Evans, J. C. Hayes, K. H. Pool, K. B. Olsen,
J. A. Edwards, J. L. Julya, B. M. Thornton, J. S. Fruchter, and
K. L. Silvers, 1997, Tank 241-S-102 Fifth Temporal Study: Headspace
Gas and Vapor Characterization Results from Samples Collected on
February 11, 1997, PNNL-11613, Pacific Northwest National Laboratory,
Richland, Washmgton

e Contains headspace vapor results for 1997 samples.

Jansky, M. T., 1980, Hot Boildown of Tank 102-S Liquor (Rockwell internal
letter 65453-080-118 to H.J. Eding, March 28), Rockwell Hanford
Operations, Richland, Washit on.

e Contains historical sample results.

Pool, K. H,, B. D. McVeety, T. W. Clauss, K. B. Olsen, J. S. Fruchter, -
R. B. Lucke, G. S. Klinger, M. W. Ligotke, O. P. Bredt, and S. C. Goheen,
1995, Vapor Space Characterization of Waste Tank 241-S-102: Results
from Samples Collected on 3/14/95, PNL-10587, Pacific Northwest
National Laboratory, Richland, Washington.

» Contains 1995 vapor sample results.

- Pool, K. H,, J. C. Evans, B. L. Thomas, K. B. Olsen, J. S. Fruchter, and

K. ™ Silvers, 1997, Headspace Vapor Characterization of Hanford Waste
Tank 241-5-102: Second Comparison Study Results from Samples
Collected on 04/04/96, PNNL-11270, Pacific Northwest National
Laboratory, Richland, Washington. '

e Compares 1995 and 1996 vapor sample results.
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Pool, K. H,, J. C. Evans, K. B. Olsen, J. C. Hayes, A. V. Mitroshkov,
J. A. Edwards, J. L. Julya, B. M. Thornton, J. S. Fruchter, and
K. L. Silvers, 1997, Tank 241-S-102 Fourth Temporal Study: Headspace
Gas and Vapor Characterization Results from Samples Collected on
December 19, 1996, PNNL-11601, Pacific Northwest National
Laboratory, Richland, Washington.

o Contains 1996 vapor sample results.

Steen, F. H.,1998, Analyses Results for the Final Report for Tank 241-S-102 Grab
Samples, (internal memorandum WMH-9860058 to K. M. Hall,
November 24), Waste Management Federal Services of Hanford, Inc. for
Fluor Daniel Hanford, Inc., Richland, Washington.

o Contains final finger trap grab sample analytical results.

Steeh, F. H., 1998, Tank 241-S-102, Core 232 Analytical Results for the Final
Report, HNF-1649, Rev. 0, Waste Management Federal Services of
Hanford Inc. for Fluor Daniel Hariford, Inc., Richland, Washington.

e Contains final core sample analyﬁcal results.
IIb. Sampling Tanks with Similar Waste Types

o The following tank characterization reports contain sample information
used to establish the best-basis inventory for tank 241-S-102.

Baldwin, J. H., and R. H. Stephens, 1996, Tank Characterization Report for
Single-Shell Tank 241-U-109, WHC-SD-WM-ER-609, Rev. 0,
Westinghouse Hanford Company, Richland, Washington.

Brown, T. M, R. D. Cromar, J. L. Stroup, and R. T. Winward, 1997, Tank
Characterization Report for Single-Shell Tank 241-U-106.
HNF-6.,-WM-L.\-636, Rev. 0, Lockheed Martin Hanford _orporation,
Richland Washington.

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

Hu, T. A., L. C. Amato, R. T. Winward, and R. D. Cromar, 1997, Tank
Characterization Report for Single-Shell Tank 241-U-102,
HNF-SD-WM-ER-618, Rev. 0, Lockheed Martin Hanford Corporation,
Richland, Washington.
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Jo, 1., B. J. Morris, and T. T. Tran, 1996, Tank Characterization Report for
Single-Shell Tank 241-U-107, WHC-SD-WM-ER-614, Rev. 0,
Westinghouse Hanford Company, Richland, Washington.

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.

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

III. COMBINED ANALYTICAL/NON-ANALYTICAL DATA

Illa. 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, Rev. 0, 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
~umpany, Richland, Washington.

e Dc.____.___contains __ijorce por Wi, ss,and s
assumptions. Purchase records are used to estlmate chemical mventorles

Allen, G. K., 1975, Hanford Liquid Waste Inventory As Of September 30, 1974,

ARH-CD-229, Atlantic Richfield Hanford Company, Richland,
Washington.

e Document contains major components for waste types, and some
assumptions
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Brevick, C. H,, J. L. Stroup, and J. W. Funk, 1997, Historical T ank Content
Estimate for the Southwest Quadrant of the Hanford 200 West Area,
WHC-SD-WM-ER-352, Rev. 1, Fluor Daniel Northwest, Inc. for Fluor
Daniel Hanford, Inc., Richland, Washington.

e Document contains summary information from the supporting document
as well as in-tank photo collages and the solid compOS1te 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.

o Document contains tank inventory information.
IlIb. Compendium of Data from Other Physical and Chemical Sources

Brevick, C. H., J. L. Stroup, and J. W. Funk, 1997, Supporting Document for the
Historical Tank Content Estimate for S Tank Farm,
HNF-SD-WM-ER-323, Rev. 1, Fluor Daniel Northwest, Inc. for Fluor
Daniel Hanford, Inc., Richland, Washington.

o Document contains historical data and solid inventory estimates. The
appendices contain the following information: Appendix C - Level
History AutoCAD sketch; Appendix D - Temperature Graphs; Appendix -
Surface Level Graph; Appendix F, pg. F-1 - Cascade/ Drywell Chart;
Appendix G - Riser Configuration Drawing and Table; Appendix I -
In-Tank Photos; and Appendlx K - Tank Layer Model Bar Chart and
Spreadsheet.

Brevick, C. H., L. A. Gaddis, and E. D. Johnson, 1995, Tank Waste Source Term
Inventory Validation, Vol. 1 & 1L, WHC-SD-WM-ER-400, Rev. 0,
Westinghouse Hanford Company, Richland, Washington.

e Document contains a quick reference to sampling information in
spreadsheet or _ phical f  for 23 ch____cals and 11 radionuclides for
all the tanks.

Hanlon, B. M., 1999, Waste Tank Summary Report for Month Ending -
December 31, 1998, HNF-EP-0182-129, Lockheed Martin Hanford Corp.
for Fluor Daniel Hanford, Inc., Richland, Washington.

e Contains a monthly summary of the following: fill volumes, Watch List

tanks, occurrences, integrity information, equipment readings, equipment
status, tank location, and other miscellaneous tank information.
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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, Rev. 2, Pacific Northwest National
Laboratory, Richland, Washington. _

e Contains a method that sorts single-shell tanks into characteristic groups.

Husa, E. 1., 1993, Hanford Site Waste Storage Tank Information Notebook,
WHC-EP-0625, Westinghouse Hanford Company, Richland, Washington.

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

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

e Assesses relative dryness between tanks.

LMHC, 1999, Tank Characterization Data Base, Internet at
http://twins.pnl.gov:8001/htbin/TCD/main.html

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. (intemal memorandum 74A20-96-30 to
D. J. Washenfelder, . ¢bruary 28), Westinghouse Hanford ompany,
Richland, Washington.

e Containsat inventoryest te based on analytical information.
VanV ,R.J. 1993, Radionuclide and Chen  nventories,

wHC-L WM-..-565, Rev. 1, ., estinghouse Hanford Company,
Richland, Washington.

e Contains tank inventory information.
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