

















HNF-SD-WM-ER-545
Revision 2

Tank Characterization Report for
Double-Shell Tank 241-AN-102

D. |. Rollosson
L. C. Amato
N. L. Hulse

Los Alamos Technical Associates

S. R. Wilmarth
Lockheed Martin Hanford Corp.

Date Published
July 1999

Prepared for the U.S. Department of Energy
Assistant Secretary for Environmental Management

FLUOR DANIEL HANFORD, INC. g
P.O. Box 1000
Richland, Washington

Hanford Management and Integration Contractor for the
U.S. Department of Energy under Contract DE-AC06-96RL13200

Approved for Public Release; Further Dissemination Unlimited
































































HNF-SD-WM-ER-545 Rev. 2

LIST OF TABLES (Continued)

D3-1. Comparison of Tank 241-AN-102 1994/1995 and 1998 Liquid Data Sets for
Nonradioactive COMPONENLS .........cceeeroreeeruirririeereeeeeeettesteseeesaeeesressreesnresenesnnses

D3-2. Comparison of Tank 241-AN-102 1994/1995 and 1998 Liquid Data Sets for
Radioactive COMPONENLS......cc.oeruieiiireieeieeiieeeere et sie et sse st e e e seeenes

D3-3. Comparison of Tank 241-AN-102 1990 Core Sample and 1998 Solids Data
Sets for Nonradioactive COMPONENLS........c..ccoeevveeeireierrentieieeseeeeeeeeenreesee s eeeeenees

D3-4. Comparison of Tank 241-AN-102 1990 Core Sample and 1998 Solids Data
Sets for Radioactive COMPONENLS .........c.cocvvivuieiiiiieeiieeeieirecere st eeeeesteereeeaeesseeseeseeas

D3-5. Volume and Density/Specific Gravity Summary for Each
Tank 241-AN-102 Data Set ........cocooeriiiieeeeeetee e

D3-6. Comparison of Tank 241-AN-102 Bulk Concentrations and 242-A Evaporator
Campaign 84-4 Product COMPOSILIONS ......c.ecveieererierieirirrieseseeecieseee e

D4-1. Liquid Inventory Estimates for Nonradioactive Components in
Tank 241-AN-102 Decayed to January 1, 1994 .......c..ccoiriiniininicececene

D4-2. Liquid Inventory Estimates for Radioactive Components in
Tank 241-AN-102 Decayed to January 1, 1994..........cooiiiiiineeeecceees

D4-3. Saltcake Inventory Estimates for Nonradioactive Components in
Tank 241-AN-102 ..ottt sttt sr et sat e enee

D4-4. Saltcake Inventory Estimates for Radioactive Components in
Tank 241-AN-102 Decayed to January 1, 1994.......ccccomiiimiiiiiiie e

D4-5. Best-Basis Total Inventory Estimates for Nonradioactive Components in
TanK 241-AN-102 ...ttt et st sabe st et s e st e s

D4-6. Best-Basis Total Inventory Estimates for Radioactive Components in
Tank 241-AN-102 Decayed to January 1, 1994 ...l

XX1













HNF-SD-WM-ER-545 Rev. 2

1.0 INTRODUCTION

A major function of the River Protection Project (RPP) is to characterize waste in support of
waste management and disposal activities at the Hanford Site. Analytical data from sampling
and analysis and other available information about a tank are compiled and maintained in a tank
characterization report (TCR). This report and its appendices serve as the TCR for double-shell
tank 241-AN-102.

The objectives of this report are 1) to use characterization data in response to technical issues
associated with tank 241-AN-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 and Section 4.0 makes
recommendations about the safety status of the tank and additional sampling needs. The
appendices contain supporting data and information. This report supports the requirements of
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 SCOPE

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-AN-102
including surveillance information, records pertaining 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), historical sample data obtained before 1989, and
sampling results. Appendix C provides the statistical analysis and numerical manipulation of

da u lini resolution. Apper contai the evaluation to establish the best basis for
the inventory estimate. Ap] lix E is a bibliography that resulted from an in-depth literature
search of all known information sources applicable to tank 241-AN-102 and its respective waste

types.

Tahle 1-1. Summary of Recent Sampling. ( 2 sheets)

! Sample/Date ! Phase I T acation Segmentation | % Recovery
Push Core Solid/Liquid Riser 10 2 cores, 84 and 92%
(05/24/90) 3 segments each
Grab samples 3 supernatant and Riser 22 n/a n/a
(10/21/94) 1 sludge
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APPENDIX A
HISTORICAL TANK INFORMATION
Appendix A describes tank 241-AN-102 based on historical information. For this report,
historical information includes information about the fill history, waste types, surveillance, or

modeling data about the tank. This information is necessary for providing a balanced assessment
of sampling and analytical results.

This appendix contains the following information:

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

® Section A2.0: Information about the tank design

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

® Section A4.0: Surveillance data for tank 241-AN-102, including surface-level readings,
temperatures, and a description of the waste surface based on photographs

® Section AS.0: References for Appendix A.

A1.0 CURRENT TANK STATUS

As of December 31, 1998, tank 241-AN-102 contained an estimated 4,027 kL (1,064 kgal) of
concentrated complexant waste (Hanlon 1999). The liquid waste volume was estimated using an
FIC automatic surface level gauge, which is backed up by a manual tape surface-level gauge.
The solid waste volume was estimated using a sludge level measurement device. The last update
on the solids level was August 22, 1989. Table Al-1 shows the volumes of the waste phases

~ found in the tank.

Tank 241-AN-102 is in service at the present time; however, there have been no waste transfers
to or from the tank since 1992. The tank is actively ventilated, and its integrity categorized as
sound. Tank 241-AN-102 is not on the Watch List. All monitoring systems were in compliance
with documented standards as of December 31, 1998 (Hanlon 1999).
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Figure A2-1. Riser Configuration for Tank 241-AN-102.
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e Hanford Tank Chemical and Radionuclide Inventories: HDW Model Rev. 4
(Agnew et al. 1997a) contains the Hanford defined waste (HDW) list, the supernatant
mixing model (SMM), the tank layer model (TLM), and the HDW model tank inventory
estimate.

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

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

® The SMM is a subroutine within the HDW Model that calculates the volume and
composition of certain supernatant blends and concentrates.

Using these records, the TLM defines the solid layers in each tank. The SMM uses information
from the Waste Status and Transaction Record Summary (WSTRS), the TLM, and the HDW list
to describe the supernatants and concentrates in each tank. Together the WSTRS, TLM, SMM,
and HDW list determine the inventory estimate for each tank. These model predictions are
considered estimates that require further evaluation using analytical data.

Based on the Agnew et al. (1997a) TLM, tank 241-AN-102 contains a top layer of 3,789 kL
(1,001 kgal) of supernatant waste over a bottom layer of 337 kL (89 kgal) of concentrated
saltcake slurry (SMMA?2). Figure A3-1 is a graphical representation of the estimated waste type
and volume for the tank layer.

The HDW Model predicts that the supernatant should contain greater than 1 weight percent
sodium, nitrate, hydroxide, nitrite, N-(2-hydroxyethyl)ethylen: *° 'ne tetra actetate (HEDTA),
a' "~ ‘num, carbonate, and sulfate. Additionally, it should contain between 0.1 and 1 weight
percent butanol, silicon, potassium, dibutyl phosphate (DBP), chromium, citrate,
ethylenediaminetetraacetic acid (EDTA), chloride, phosphate, and glycolate. Table A3-2 shows -
the historical estimate of the expected waste constituents and their concentrations for chemicals
and radionuclides (Agnew 1997a).
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Figure A3-1. Tank Layer Model.'?

3,755 kL (992 kgal) Supernatant

Waste Type

340 kL (89 kgal) SMMA2

Waste Volume

Notes:
'Differs from Hanlon (1999).
ZAgnew (1997a).
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surface level measurement on February 16, 1999 was 981.5 m (386.4 in.) and the manual tape
measurement was 984.89 cm (387.75 in.). Figure A4-1 is a level history graph of the volume
measurements though 1996. Figure A4-2 provides the level history since January 1996.

A4.2 INTERNAL TANK TEMPERATURES

Temperature data for tank 241-AN-102 are recorded by 18 thermocouples (TCs) attached at
known elevations, on one TC tree located in riser 6. Temperature data from the Surveillance
Analysis Computer System (SACS) recorded from January 1990 to February 1999 are available
for all 18 TCs. The mean temperature of the SACS data for this time span was 33 °C (92 °F), the
minimum temperature was 22 °C (71 °F), and the maximum temperature was 39.4 °C (103 °F).
The mean temperature of the SACS data for the period of February 16, 1998 to February 16,
1999 was 31 °C (87 °F) with a minimum temperature of 22 °C (71 °F) and a maximum
temperature of 34 °C (93 °F). A graph of the weekly high temperatures can be found in

Figure A4-3. Plots of the individual TC readings for tank 241-AN-102 can be found in the
Supporting Document for the Historical Tank Content Estimate for AN-Farm

(Brevick et al. 1997).

A4.3 TANK 241-AN-102 PHOTOGRAPHS

There are no photographs of the tank interior available.
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two remaining composites were left undiluted. The solubility screening tests indicated that as
the amount of diluent was increased, there was a corresponding decrease in the weight percent
solids in the composite. A more detailed discussion of the solid solubility screening is provided
in the Solubility Screening Tests for Tank 241-AN-102 report, included as Attachment 2 to Esch
(1998b). After mixing and settling, the solids and liquids were separated by centrifugation and
subsamples were submitted for analysis.

B2.2.2 Sample Analysis

Samples, subsamples, and composites from the February 1998 grab samples were analyzed based
on privatization and solubility screening issues. Table B2-7 lists the approved analytical
-procedures used for reported analyses. Tables B2-8, B2-9, and B2-10 identify the sample
portions, sample numbers, and analyses performed on the homogeneity check samples, liquid
and solid composites, and solubility screening composites, respectively. The following sections
summarize ese analyses. :

B2.2.2.1 Homogeneity Check. The supernatant from samples 2AN-98-1, 2AN-98-15,
2AN-98-22, and 2AN-98-29 was subsampled and a limited set of analytes (total alpha, total beta,
nitrate, aluminum, and sodium) was measured to determine the homogeneity of the supernatant
layer. The results indicate that the supernatant was homogeneous from top to bottom. The
supernatant ‘om sample 2AN-98-8 was archived. The homogeneity data can be reviewed in
Attachment 1 of Esch (1998b).

B2.2.2.2 Supernatant Composite. The chemical and physical analyses required by the LAW
DQO for the liquid analyses include: Ag, Al, As, Ba, Ca, Cd, Cr, Fe, Mn, Ni, P, Pb, Se, S, Sr, Si,
U, K, and La by ICP/AES; NO; NOs3, POy, and SO4 by ion chromatography (IC); CN by _
colorimetry; Sb and Tl by graphite furnance atomic absorption (GFAA); Hg by CVAA; F and Cl
by ISE or IC; NH4+/NHj3; by ISE; potentiometric titration for OH; TIC/TOC by both persulfate
oxidation and furnace combustion; PCBs by GC/MS and gravimetric weight percent solids.
Radionuclide analyses inch * : **Sr by isotopic specific separation/beta count; Z'Np by TTA
extraction; B 7Np, Pu isotopes, atomic mass units—-241, -243, -244, total Cs, and 1268 by
ICP/MS; *Tc by ICP/MS and isotopic specific se?garation/AEA; 21Am, 22Cm, and **Cm by
separation/AEA; Bcs, Co, 125 Sb, **Eu, 135Eu, B'pa, 233U, B4y, B3y, B9y and B8y by GEA;
*H, "C by separation/liquid scintillation; Se by liquid scintillation; '*’I by separation/GEA; and
total alpha.

In addition, analyses for organics, N-methyl-benzenamine, Pyrene, 1,2-trans-dichloroethene,
dioxins, and furans were requested for the liquid analyses. However, Sieracki (1998) directed
that these analyses not be performed.

The supernatant composite was split into nine subsamples so that smaller volumes could be
handled to reduce the radiological exposure to personnel and still provide enough liquid to
perform all of the required analyses. Each requested analysis was then performed on three of the
nine subsamples. The supernatant composite analyses were performed on duplicate aliquots
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B2.2.3.2 Weight Percent Solid. The weight percent solid was determined gravimetrically for
all samples. The samples were dried at 105 °C, as requested in the LAW DQO (Wiemers and
Miller 1997). The analysis was performed on the liquid samples to satisfy the request in the
LAW DQO to measure the dissolved solids in the liquid fraction. The weight percent solid
values ranged from 49.3 to 57.2 percent.

B2.2.3.3 Total Alpha Activity. The total alpha analysis was performed on all subsamples. The
SAP (Jo 1998b) requested that the supernatant composite samples be prepared by acid digestion
before total alpha analysis. However, because the samples were centrifuged before compositing,
suspended solids were negligible. Therefore, the total alpha analysis was performed on the direct
sample. The detected total alpha values ranged from 0.14 to 0.25 pCi/mL in the liquid samples
and 0.375 to 0.808 uCi/g in the solid samples.

B2.2.3.4 Inductively Coupled Plasma. The ICP analysis was performed on all subsamples.
The SAP (Jo 1998b) requested that the supernatant composite samples be prepared by acid
digestion before the ICP analysis. However, because the samples were centrifuged before
compositing, suspended solids were negligible. Therefore, an unheated acid dilution was
performed before the ICP analysis.

Duplicate analyses were performed only on analytes identified in Esch (1998b) as Group 1 or
Group 2 analytes. A more detailed discussion of Group 1 and 2 analytes is provided in

Section B3.2. The primary metals observed were aluminum, chromium, iron, lead, phosphorous,
potassium, sodium, and sulfur. Also detected were boron, cadmium, calcium, copper,
manganese, and nickel.

B2.2.3.5 Inductively Coupled Plasma/Mass Spectrometry . The ICP/MS analysis was
performed on the supernatant composite only. For this analysis, it was difficult to meet the
minimum reportable quantities (MRQ) specified in the LAW DQO because of the large dilution
required to reduce ti m ition of dissol lids. Samp aliquo v :diluted to achieve
a sodium concentration of _ »st 5 ug/mL. ( _____ntrations higher than this will affect the
analysis because of reduced ionization efficiencies and material buildup on the sample or
skimmer cones at the interface to the mass spectrometer.

Duplicate analysis results are reported with all analytes except 21pa. The »*!Pa method was just
recently developed. However, the QC criteria were never defined in the laboratory database.
Therefore, for each sample only a single result was reported. The ICP/MS analytes detected
were AMU-99, -232, -238, 133Cs, '¥Cs, and '*'Cs. As explained in Esch (1998b), the *°Tc
results may be biased high because of ruthenium-99, therefore they are reported as AMU-99.

B2.2.3.6 Tritium. The *H analysis by liquid scintillation was performed only on the
supernatant composite subsamples. The analyses were performed in duplicate and tritium was
detected in all three samples; values ranged from 1.69E-04 to 0.002 nCi/mL. The sample resuits
were biased high because of the contamination from the high concentration of cesium in the |
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B2.2.3.15 Graphite Furnace Atomic Absorption. The GFAA analysis was performed ¢ " ron
the supernatant composite. The requested analytes were antimony and thallium. The analyses
were performed in duplicate and only antimony was detected. The results ranged from 0.167 to

0.246 pg/mL

B2.3 DESCRIPTION OF 1994/1995 GRAB SAMPLING EVENTS

This section describes the November/December 1995, February 1995, and October 1994
sampling events and associated analyses for tank 241-AN-102. The grab samples obtained in
October 1994 and February 1995 were originally taken for process control and process
development purposes. The sampling and analysis of the October 1994 samples were directed
by Letter of Instruction for Analysis of Double-Shell Tank 241-AN-102 Grab Samples (Bratzel
1994), while the : ipling and analysis of the February 1995 samples were performed in
accordance with Tank 241-AN-102 Tank Characterization Plan (Schreiber 1995). The
November/December 1995 grab samples were acquired to satisfy the requirements of the safety
screening and waste compatibility DQOs. The SAP, Tank 241-AN-102 Grab Sampling and
Analysis Plan (Jo 1996), summarized and integrated the requirements of these two DQOs. This
SAP also directed the safety screening analyses performed on archived samples from the October
1994 and February 1995 grab samples. Caustic demand tests were also done on those samples
(Herting 1996).

B2.3.1 Description of November/December 1995 Grab Sampling Event

Five grab samples were acquired from riser 21 on November 30, 1995. Three samples were
expected to contain supernatant (2AN-95-1, 2AN-95-2, and 2AN-95-3), while the other two
were expected to contain sludge (2AN-95-4 and 2AN-95-5). However, upon inspection at the
222-S Laboratory, it was discovered that the two supposed sludge samples actually contained
supernatant. Const 1ently, two more grab les (2. 9. and N-¢ JA)w =
obtained on December 14, 1995, in an attempt to recover some sludge. The sample numbers for
this second set of samples were appended with an "A" to differentiate them from the original
samples with the same sample numbers. No analyses were performed on samples 2AN-95-4 and
2AN-95-5; therefore, they are not discussed further in this report. A field blank was collected
with the first five grab samples. All of the grab samples from this sampling event were taken to
support evaluation of the tank waste according to the safety screening and waste compatibility
DQO:s.

Table B2-12 presents sampling information concerning the November/December 1995 grab
samples. Note that sample 2AN-95-2 was obtained at a lower elevation than sample 2AN-95-3
(Esch 1996a). These elevations were confirmed on the sample label, as well as by notes on the
chain-of-custody forms. Before grab sampling, headspace measurements were taken (see
Section B2.4).
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Sample 102-AN-3(A) Sample 102-AN-3(B)
Solids = 62.3 percent Solids = 17.5 percent
Liquids 37.7 percent Liquids 82.5 percent
o _ - 1 M ANTY AL A A E 1 HAN-95-5A
Solids = 57.2 percent ‘ Solids =49.9 percent
Liquids = 42.8 percent Liquids = 50.1 percent

Table B2-22 displays the sludge chemical data. The cyanide and volume percent solids means
are actually based solely on the centrifuged solids results, because the analytes were not analyzed
on the centrifuged liquid. The slurry results are from the analyses before centrifuging.

All information contained in Tables B2-21 and B2-22 were taken from the data tables in
Section B2.7.3. The first two columns of each table contain the analyte and overall mean. The
third column displays the relative standard deviation (RSD) of the mean, defined as the standard
deviation (of the mean) divided by the mean, multiplied by 100. The RSDs were determined by
using the standard one-way analysis of variance (ANOVA) statistical technique, and were
computed only for analytes that had detected results.

The QC parameters assessed in conjunction with tank 241-AN-102 samples were standard
recoveries, spike recoveries, duplicate analyses, RPDs, and blanks. The QC criteria are specified
in the SAP (Jo 1998b). 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
ana,b,c,d, e, orf as follows.

"a" indicates the standard recovery was below the QC limit.

"b" indicates the standard recovery was above the QC limit.

"c" indicates the spike recovery was below the QC limit.

"d" indicates the spike recovery was above the QC limit.
"e" indicates the RPD was above the QC limit.

"f" indicates bla * contamination.

In the analytical tables in this section, the "mean" is the average of the result and duplicate  "ue.
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.
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B2.3.4.3 Differential Scanning Calorimetry. During a DSC analysis, heat absorbed or emitted
by a substance is measured while the temperature of the substance changed at a constant rate.
While the substance is being heated, nitrogen is passed over the waste material to remove any
gases being released. The onset temperature for an endothermic (characterized by or causing the
absorption of heat) or an exothermic (characterized by or causing the release of heat) event is
determined graphically.

The DSC results (wet-weight basis) are presented in Section B2.7.3. The peak temperature and
maximum enthalpy change are given for each transition. For all samples, the first transition was
endothermic and represented the evaporation of free and interstitial water. All but one of the
liquid samples had two transitions, with the second being exothermic. One sample had three
transitions, with the third being exothermic. Two of the four centrifuged solid samples contained
exothermic reactions in the second transition.

An interference was observed with the DSC scans for samples 2AN-95-1 and 102-AN-3(A),
which created unacceptable baseline curvature that biased the integration. These samples were
reanalyzed on a different instrument and a better baseline was observed. The second instrument
yielded results that were more consistent with those obtained for the other samples analyzed.
Therefore, the first set of results were not used and the raw data scans can be found in

Esch (1996b). The RPDs between primary and duplicate runs for one sludge and four
supernatant samples were outside the QC parameter of <10 percent. Under these circumstances,
a triplicate analysis is typically conducted for these samples. However, no additional analyses
were performed because one sample was below the decision threshold, and statistics conducted
on the other four showed that even with a third analysis, the upper limit to a one-sided 95 percent
confidence interval on the mean would still exceed 480 J/g.

B2.3.4.4 Density/Specific Gravity. Specific gravity measurements were performed on the
supernatant and centrifuged liquid samples, while density evaluations were run on the
centrif-—~d sol'* The supernatant samples were analyzed in duplicate, but not the centrifuged

solids or liquids. Fortl sludg samr =~ from ° :Novembei ece er 1995 sampling it
(2AN-95-4A and 2AN-95-5A), a de; measurement was made on the parent samples after
they had been shaken to suspend the settled solids (denoted as " in the tables). The

average densities were 1.47 g/mL for the sludge (see Table B2-22), 1.41 g/mL for the
supernatant (see Table B2-21), and 1.49 g/mL for the slurry (see Table B2-22). The results are
presented in Section B2.7.3.

B2.3.4.5 Volume Percent Solids. Volume percent solids determinations were made on
centrifuged solids from the sludge samples from the Octot 1994 and February 1995 sampling
events. In addition, the two sludge samples from the November/December 1995 sampling event
were subjected to a volume percent solids measurement after the samples had been shaken to
suspend the settled solids (denoted as "slurry" in the table). The average volume percent solids
for the centrifuged solids and the slurry were 55.6 and 50.1 percent, respectively (see

Table B2-22). Results from these analyses are presented in Section B2.7.3.

B2.3.4.6 pH. Measurements for pH were performed on the supernatant samples from the
October 1994 and November/December 1995 sampling events. The pH data is presented in
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Separation of americium and curium fractions from plutonium was accomplished using standard
1on exchange techniques. The plutonium and americium/curium fractions were then analyzed by
alpha counting, followed by alpha energy analysis. Concentrations of plutonium and1 nium
were found to be too low for mass spectrometry determination.

Carbon-14 activity was measured on both the composite core solids and supernatant materials by
scintillation counting. Before analysis, oxidation (hot acidic persulfate method) and extraction of
the carbon were accomplished using an acidification module. Tritium activity was :asured
using scintillation counting on water leachates of the solids samples. Activity in the supernatant
samples was determined directly. Precipitation or ion exchange methods were used to purify
Ni, Se, and *Tc, and activities were determined using beta or liquid scintillation counting.
Activity for 237Np was measured directly by alpha energy analysis.

The analytical data that were obtained from analysis of the core sample are tabulated in

Section B2.5.3. The sludge recovered was composited and then centrifuged, creating two
fractions: a centrifuged solids sample and a centrifuged liquid sample. These two si )les were
chemically analyzed separately, and the two separate sets of results are presented in two separate
tables. A third table combines the data from the first two tables to present an estimate of the
overall sludge concentration and a total inventory for the sludge layer. Although small quantities
of dilute non-complexed waste and water were added to the tank after the 1990 core sample was
taken, they did not contribute substantially to the contents of the sludge layer.

B2.5.3 Analytical Results for 1990 Core Sampling

This section summarizes the sampling and analytical results associated with the 1990 core
sampling of tank 241-AN-102. These results are documented in ™ juglas (1996). The data from
this sampling event should be used with caution. Douglas (1996) compiles the analytical results,
but the source documer for ~ n = (1996) ) |  times contr: ory. In
addition, no QC information was provided in the source documents, and there is no way to assess
the reliability of the analytical ults.

The centrifuged soli  and centrifuged liquid resul  ire provided in Tables B2-25 and B2-26,
respectively. Table B2-27 combines the results presented.in Tables B2-25 and B2-26 to estimate
the total concentration of a given analyte in the sludge layc A weighted mean was calculated
using the results from each centrifuged fraction and multiplying by the respective weight percent
that each fraction represented in the composite. The total calculated sludge concentration was
derived by multiplying the centrifuged solids concentration by the value of weight percent
centrifuged solids (55.4 percent). Similarly, the centrifuged liquid concentration was multiplied
by 44.6 percent. These two values were then added to arrive at the overall sludge number, listed
in Table B2-27. For example, using the values for aluminum in Table B2-27, column four would
be derived by the following calculation:

Sludge Aluminum Concentration = (M] *(0.554) + (Mj *(0.446)
g g
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acctate data were derived from * : TOC analyses. ~ he other anionic analytes listed in
Table B3-9 were assumed to be present as sodium : :d potassium salts and expected to balance
the positive charge exhibi | by the cations.

The concentrations of cationic species, anionic species, and the percent water were ultimately
used to calculate the mass balance. Table B3-7 shows the totals for the solids, while

Table B3-10 presents the supernatant totals. The mass balances were calculated from the
formula below. The factor 0.0001 is the conversion factor from pg/g to weight percent.

Mass balance = % Water + 0.0001 x {Total Analyte Concentration}

For the solids, the total analyte concentration calculated from the above equation is

645,000 pg/g. The mean weight percent water (obtained from the gravimetric analyses reported
in Table B3-7) is 40.3 percent or 403,000 pg/g. The mass balance resulting from adding the
percent water to the total analyte concentration is 104.8 percent (see Table B3-7).

For the supernatant, the total analyte concentration calcula [ frc  the above equation is
527,000 pg/g. The mean weight percent water obtained from TGA (reported in Table B2-22) is
49.7 percent, or 497,000 ng’- The mass balance resulting from adding the percent water to the
total analyte concentration 1s 102 percent (see Table B3-10).

The following equations demonstrate the derivation of total cations and total anions; the charge
balance is the ratio of these two values. (Note: the example is for the supernatant.)

Total cations (neq/g) = [Na*]/23.0 + [K']/39.1 = 7,460 peq/g

T ta (peq/g) =[AlO2)/59.0+ )32)/30.0 + [C;H30,7/59.0 + [CI')/35.5 +
[F]/19.0 + [OH)/17.0 + [NO3)/62.0 + [NO;)/46.0 + [PO4>)/31.7 + [S047)/48.0 = 7,190
neq/g

For the solids, the charge balance based on measured waste constituents was 1.51, indicating that

* one or more anions were not measured during the analysis. It is assumed that the missing anion

is hydroxide. As shown in Table B3-6, it would take 58,300 pg/g of hydroxide to balance the
charge. The charge balance for the supernatant was 1.04, demonstrating excellent agreement.

In summary, the above calculations yield reasonable mass and charge balance values (close to
1.00 for charge balance and 100 percent for mass balance), indicating that the analytical results
are generally self-consistent.
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B3.4.1 Solid Data

An ANOV A model was fit to the replicate data from the solid portion of a sample. Mean analyte
concentrations, and 95 percent confidence intervals on the mean, were estimated using results
from the ANOVA. One variance component was used in the calculations. It represents
concentration differences between analytical replicates.

The model is:

Yi=ptA,,
1=1,2,..,n; -
where
Y; = concentrafion from the i analytical result
1) = the mean
A = the analytical error
n = the number of analytical results.

The variables A; are assumed to be uncorrelated and normally distributed with means zero and
variance cz(A). The estimate of p is the sample mean and the estimate of c?(A) is the sample
variance.

Some analytes had results that were below the detection limit. In these cases the value of the
detection limit was used for non-detected results. For analytes with a majority of results below
the detection limit, a simple average is reported.

The lower and upper limits, LL(95%) and UL(95%), of a two-sided 95percent confidence
interval on the mean were calculated using:

LL(95%): £ - tar 0025 X6 ()
UL(95%): i + twr, 0025 xS (A2).

In these equations, /£ is the estimate of the mean concentration, & ( [1) is the estimate of the

standard deviation of the mean, and t4¢ 0.025) is the quantile from Student's ¢ distribution with
degrees of freedom (df). The df are the number of observations minus one. In cases where the
lower limit of the confidence interval was negative, it was reported as zero.
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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 to tank 241-AN-102. The analyses required for
tank 241-AN-102 are reported as follows:

® Section C1.0: Statistical analysis and numerical manipulations of the 1994/1995 grab
sampling data (Esch 1996) supporting the safety screening DQO (Dukelow et al.
1995).

® Section C2.0: Appendix C references.

C1.0 STATISTICS FOR THE SAFETY SCREENING
DATA QUALITY OBJECTIVE

Of the five primary analyses required by the safety screening DQO, three have decision criteria
thresholds that could warrant further investigation to ensure tank safety, if they are exceeded.
These three analyses include DSC (to measure the fuel content), a measurement of the total alpha
activity (to determine the criticality potential), and a determination of the flammability of the
tank headspace vapors. Only the data from the 1994 and 1995 grab samples were analyzed to
safety screening requirements.

r

“+ screening DQO (Dukelow et al. 1995) defines decision limits in terms of one-sided
¢ coL..Jencein als. ...esa _ eeni_ 0] ts 4L. J/g( -weightl ’s)
for the DSC analyses (Dukelow et al. 1995).

The UL of a one-sided 95 percent confidence interval on the mean is

A+ Yag005) G-
In this equation, 4 is the arithmetic mean of the data, &, is the estimate of the standard
deviation of the mean, and t(r0,0s) 1s the quantile from Student's t distribution with df degrees of

freedom. The degrees of freedom equal the number of samples minus one.

Table C1-1 presents the samples that exhibited exothermic reactions. In order to compare the
exothermic enthalpy changes with the safety scre  ng DQO decision criteria threshold of

C-3




HNF-SD-WM-ER-545 Rev. 2

480 J/g (dry-weight basis), all exothermic reactions were first converted to a dry-weight basis
using the respective sample weight percent water. Twelve of the 14 samples contained
exothermic reactions, and 8 of these were greater than the DQO limit of 480 J/g. The upper lis: .
to a one-sided 95 percent confidence interval on the mean for all but one of the samples
exceeded the threshold. The highest individual sample result was 1,200 J/g (dry-weight), and the
highest upper limit to a one-sided 95 percent confidence interval on the mean was 1,501 J/g
(both from sample 2AN-95-2).

Total organic carbon analyses were performed as secondary analyses when the DSC notification
limit was exceeded. The organic safety program has established a dry-weight TOC
concentration limit of 4.5 weight percent, or 45,000 ug C/g. Results for three out of the ten
samples analyzed for TOC were above this limit. Six of the ten samples had upper limits to a
one-sided 95 percent confidence interval on the mean exceeding the threshold, with the highest
being 57,900 pg C/g (from sample 2AN-95-4A). Table C1-2 presents the 95 percent confidence
interval upper limits for the TOC data.

To investigate the relationship between DSC and the TOC content, the DSC dry-weight results
for those samples that had exothermic reactions are compared with the corresponding dry-weight
TOC results and the TOC energy equivalents in Table C1-3. This comparison may be biased
because DSC reports net enthalpy change, and if endotherms are present, they could mask the
full extent of the actual exothermic reactions. The TOC data were converted to their energy
equivalents using the following equation. The 1,200 J/g value represents the energy equivalent
of 4.5 weight percent TOC, based on a sodium acetate average energetics standard. Assummg
that all of the TOC is present as sodium acetate may also bias this comparison.

(1,200 J/g)

Energy Equivalent = wt% TOC (dry weight) s
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Table C2-1 is a comparison of tank 241-AN-102 supernatant results to the envelope C contract
limits as reported in Esch (1998). The mean (average) concentrations are carried over to
Table C2-2, which also reports the standard deviation of the mean and the RSD associated with

the mean for the applicable analytes.
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APPENDIX D

EVALUATION TO 75T '™~ "SH BEST-BASIS INVENTORY FOR
DOUBLE-SHELL TANK 241-AN-102

An effort is underway to provide waste inventory estimates that will serve as standard
characterization source terms for the various waste management activities at the Hanford Site
(Hodgson and LeClair 1996). As part of this effort, an evaluation of available information for
double-shell tank 241-AN-102 was performed, and a best-basis inventory was established. This
work, detailed in the following sections, follows the methodology established by the standard
inventory task.

D1.0 CHEMICAL INFORMATION SOURCES

Available composition information for tank 241-AN-102 is as follows:

e Chemical data from grab samples taken for privatization needs in February, July, and
August of 1998 (Appendix B, Sections B2.1 and B2.2). Both supematant and sludge
grab samples were obtained. As described in Appendix B, a complex mixture of
direct subsamples, composite subsamples, and homogeneity samples were analyzed.

‘®  Chemical data from a series of grab sampling events in 1994 and 1995 that primarily
focused on the tank supernatant (Appendix B, Section B2.4). Very limited results
were obtained for the tank solids.

®  Characterization results from a 1990 core sampling event (Appendix .,
Section B2.5). The recovered sludge was composited and centrifuged before
analysis, and the centrifuged p__ _ons were analyzed separately. To derive an overall
sludge mean for each analyte, the centrifuged fraction results were recombined based
on weighting factors. The weighting factors were the respective weight percents that
each centrifuged fraction represented in the original composite.

®  Analytical results from the 242-A Evaporator Campaign 84-4 Post-Run Document
(Pontious 1984). This report provides characterization data for the waste in
tank 241-AW-101 before it was sent to tank 241-AN-102. The material from
tank 241-AW-101 comprises the vast majority of the waste now residing in
tank 241-AN-102.
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e Inventory estimates from the Hanford Defined Waste (HDW) Model
(Agnew et al. 1997a). :

e Data from historical grab sampling events in 1989 (Herting 1994) and 1984
(Bratzel 1985).

Hanlon (1999) estimates that tank 241-AN-102 currently contains a total of 4,027 kL

(1,064 kgal) of waste, with 337 kL (89 kgal) existing as sludge and 3,690 kL (975 kgal) in the
form of supernatant. The overall volume estimate is in close agreement with recent surface level
measurements (Appendix A), which indicate that the tank contains between 4,023 kL

(1,063 kgal) and 4,035 kL (1,066 kgal) of waste (based on the February 16, 1999, automatic FIC
and manual tape readings, respectively). For the purposes of this best-basis inventory, the solids
in tank 241-AN-102 have been characterized as saltcake rather than sludge based on analyte
‘concentrations. Section D3.3.1.2 provides a discussion of this issue.

The supernatant best-basis inventory reported in the previous TCR used a supernatant volume of
3,755 kL (992 kgal). This volume differs from that reported in the current Hanlon (1999) report
because of evaporative losses (i.e., no transfers have occurred). Although the volume is
changing through a loss of water, conservation of mass requires that the inventories of the other
waste constituents not change. Instead, these constituents would be present in higher
concentrations. Therefore, no changes to the previous supernatant best-basis inventory values
have been made as a result of the volume change.

The sludge volume reported in Hanlon (1999) is based on an average of three sludge
measurements taken in June 1989 through three different risers (Sasaki 1989). The individual
measurements are worth noting because of the substantial differences. Sludge levels of 39.25,
32.25, and 26.0 in. were taken from risers 20, 3, and 1, respectively. See Appendix A,

F wre/~ 1forthe ~ :rcc ~ 1ration for tank 241-AN-102. From these easurements, it
appears that the waste is uneven and is sloped downward towards the south to southwest
direction. Unfortunately, nc ___asurement was made in the southeast portion of **  tank to shed
light on the sludge depth in that region.

Since the 1989 measurements, two events have transpired which add information to the sludge-
level assessment. However, both of these events only apply to the sludge level in the vicinity of
riser 20 (which had the highest sludge-level reading in 1989). A sludge-level measurement was
taken through riser 20 following the February 1998 grab sampling. At 42 in. from the tank
bottom, it was recorded in the work package that the waste had a thick consistency

(LMHC 1998). The consistency continued to get thicker, and at 30 in. the zipcord became
completely slack, characteristic of a hard sludge layer. The region between the 42 and 30 in.
levels may be indicative of a “soft” sludge layer. The second sludge-level indicator is the core
recoveries from the 1990 core. This core was taken from riser 10, which is in close proximity to
riser 20 (within 10 ft). Nearly three full segments were recovered, indicating that close to 57 in.
of sludge may exist under riser 10. The top segment was described as a noncohesive slurry,
while the bottom two segments were primarily described as semi-solid. The difference in
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sludge-level estimates from risers separated by less than 10 feet supports the 1989 observation
that the sludge surface is uneven. Unfortunately, neither of these sludge-level indicators
provides information on the sludge level in other areas of the tank.

Extrapolating information from the 1998 sludge level measurement to the remainder of the tank
is impractical. It would be expected from descriptions of the top segment of the 1990 core that
the sludge would tend to level out. However, if the sludge was to level out, it should have
happened long before the 1989 sludge-level measurements. The sludge currently existing in the
tank was received in 1984, and sat undisturbed for five years before the 1989 sludge-level
measurements. A final explanation is that the surface of the sludge might not be uneven at all.
Instead, an interface region of increasing viscosity may exist between the supernatant and the
hard sludge. Measurement of the beginning of this layer may be difficult, enough so that a
difference of approximately 13 in. could occur between two measurement points solely as a
result of the interpretation of the zipcord operator. -

Regardless, because the solids level has been known to be uneven in the past, and the recent
sludge-level measurement and 1990 core recoveries only provided information for one region of
the tank, neither is considered adequate for determining the overall tank sludge volume.
Consequently, the sludge volume estimate based on the 1989 measurements is considered the
best overall estimate available. Therefore, 337 kL (89 kgal) was used as the sludge volume for
determining the sludge best-basis inventories.

D2.0 COMPARISON OF COMPONENT INVENTORY VALUES

The tank 241-AN-102 chemical and radionuclide inventories predicted from the HDW model
estimates (Agnew et al. 1997a) and previous best-basis estimates are shown in Tables D2-1 and
D2-2. The chemical species are reported without charge designation per the best-basis inventory

convention. The "™~ W model es” ates were —*nerated using a predicted bulk density of
1.76 g/mL and a waste volume of 4,126 kL (1,u90 kgal).

The previous best-basis estimates used a combination of the 1990 core sample results and data
from the grab sampling events in 1994 and 1995. The 1990 core data were used to derive
inventories for the sludge. As described 1 the previous section, resuits from the analysis of
centrifuged solid and liquid composite fractions were mathematically combined to derive an
overall mean for the sludge. The results for the fractions were combined based on their weight
percent in the original composite (55.4 percent solids and 44.6 percent liquids). Inventories for
the sludge were then derived using a measured density result of 1.5 g/mL and a sludge volume of
337 kL (89 kgal). The 1994 and 1995 grab samples were used to derive the supernatant
inventory. A supernatant volume of 3,755 kL (992 kgal) was used to convert the concentrations
to inventories. A total tank best-basis inventory was derived by adding the sludge and
supernatant inventories. Tables D2-1 and D2-2 display these total tank inventories.
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D3.0 COMPONENT INVENTORY EVALUATION

The following evaluation of tank contents is performed in order to identify potential errors and/or
missing information that would influence the various inventories, and to determine the most
appropriate inventory for describing the tank waste components.

D3.1 WASTE HISTORY

Tank 241-AN-102 began service in September 1981. It periodically received dilute wastes that
were later sent to the 242-A Evaporator. Tank 241-AN-102 also received noncomplexed double-
shell slurry feed (DSSF) that was later transferred to tank 241-AN-107. In 1984, the tank was
nearly emptied (leaving a heel of only 129 kL [34 kgal]) in preparation for receipt of
concentrated complexant (CC) waste from tank 241-AW-101. This waste had been concentrated
earlier in the 242-A Evaporator. A total of 4,099 kL (1,083 kgal) of CC waste was transferred
from tank 241-AW-101, nearly filling tank 241-AN-102. Since that time, tank 241-AN-102 has
received small amounts of miscellaneous waste from the plutonium-uranium extraction
(PUREX) Plant and water. No waste removals have been recorded since the transfer from

tank 241-AW-101. The surface level has steadily been decreasing at a rate of approximately 5 to
6.4 cm (2 to 2.5 in.) per year as a result of evaporation of the supernatant.

D3.2 CONTRIBUTING WASTE TYPES

The solids in tank 241-AN-102 precipitated primarily from the CC waste added in the second
and third quarters of 1984 (Agnew et al. 1997b). There may have been some solids formation
the m | :dI " ad¢ 1 51 £ v .(1997b) di vt
presence of solids until the fourth quarter of 1984. B h Hanlon (1999) and
Agnew et al. (1997a) estimate that the volume of the solids layer in tank 241-AN-102 is 337 kL
(89 kgal), and both consider the concentrated evaporator waste received in 1984 to be the source
of the solids. Different naming conventions are the reason the solids are called by different
waste types in the two documents. Hanlon (1999) designates the solids as CC waste, while
Agnew et al. (1997a) considers the solids to be supernatant mixing model waste (SMMA2).

The same waste types associated with the tank 241-AN-102 solids in Hanlon (1999) and
Agnew et al. (1997a) are also given to the supernatant. The supernatant volumes between the
documents (3,690 kL [975 kgal] for Hanlon [1999] versus 3,789 kL [1,001 kgal] for

Agnew et al. [1997a]) differ only as a result of the evaporation losses discussed in the previous
section.
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D3.3 PREDICTED WASTE INVENTORIES

D3.3.1 Evaluation of 1998 Sampling Data

Tank 241-AN-102 was sampled in February, July, and August of 1998. All three sampling
events were taken to address privatization needs. However, different handling and compositing
methods were used on the different samples. In addition, as described below, there were several

sampling anomalies, analytical problems, and data inconsistencies that affected the results from
the 1998 samples.

Comparisons have been made on a waste phase basis between the different data sets from 1998
and the 1994/1995 and 1990 data. The comparisons were made on a concentration basis. All
radionuclide data were decayed to a common date of January 1, 1994,

D3.3.1.1 Comparison for Liquid Waste Phase. Tables D3-1 and D3-2 present the comparisons
for the liquid nonradioactive and radioactive components, respectively. The 1994/1995 grab
concentration estimates are based on the combined results from supernatant samples taken in
1994 and 1995.

The values in column three of Tables D3-1 and D3-2 are a mean of supernatant and dissolution
composite results from the February 1998 grab sampling event. The February 1998 grab
samples were centrifuged before the composites were formed. Because all of the centrifuged
solids went into a solids composite, the supernatant composite is composed solely of centrifuged
liquid. The February 1998 dissolution composite was created to represent the sample with the
highest amount of solids; in other words, the volume percent of solids and supernatant in the
dissolution composite is representative of the grab sample with the highest volume of solids.
The February 1998 grab supernatant homogeneity samples, listed in column four, were measured
on direct subsamples after centrifuging (no composites). The results from the July and August
1998 sampling events have been combined into one mean, shown in column five. Each mean is
an average of three data points: two from uncentrifuged supernatant samples (no composites),
and one from a combination of decanted and centrifuged liquid. :

As the comparison shows, excellent consistency was observed for virtually every analyte. As a
result of some uncertainty regarding the representativeness of the 1998 grab samples, caused by
the sample handling and compositing procedures, the 1994/1995 data set was used for deriving
the best-basis inventory. Data from the February 1998 supernatant and dissolution composite
samples were used when results were not available in the 1994/1995 data set. Only one
analytical value (for 2381J) was used from the July/August 1998 grab supernatant and decanted
sludge liquid samples.

Because manipulations of the original sample material were made prior to analysis, it is probably
more appropriate to consider the results representative of the tank liquid instead of the
supernatant. Therefore, throughout the remainder of this best-basis inventory section, data from
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Overall, the comparison displayed excellent agreement between the two data sets. C "y a few
analytes did not agree well, primarily carbonate, hydroxide, and potassium. The carbonate
concentration 1s actually expected to increase as a result of the absorption of CO; from the air.
In this context, the difference in the numbers is not unexpected. The hydroxide concentration
unexpectedly increased between the two data sets. This is contrary to the anticipated behavior,
as the concentration is expected to decrease becau: of consumption during the CO; absorption.
The tank 241-AN-102 bulk hydroxide value is not an analytically determined value, and is
instead calculated by performing a charge balance. Therefore, this value is influenced by the
other analyte concentrations. It is possible that another anion is present in higher quantities than
actually measured, which would decrease the hydroxide estimate. Also, as described earlier, it is
unknown if the solids in the lower evaporator product sample were included in the analysis.
Excluding the solids would likely introduce a low bias. The reason for the difference in the
potassium concentrations is unclear.

D4.0 DEFINE THE BEST-BASIS AND ESTABLISH COMPONENT INVENTORIES

Tank farm 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 work associated with tank farm operation and disposal.

Chemical and radiological inventory information are generally derived using three approaches:
1) component ~ ‘entories are estima 1usi1 the results of sample analyses, 2) component
inventories are predicted using the HDW Model based on process knowledge and historical
information, or 3) a tank __zcific process esti ‘= is made based on process flow sheets, reactor
fuel data, essential material usage, and other operating data.

An effort is underway to provide waste inventory estimates that will serve as standard
characterization source terms for the various waste management activities (Hodgson and

LeClair 1996). As part of this effort, an evaluation of chemical information for

tank 241-AN-102 was performed, and a best basis inventory was established. This work, follows
the methodology that was established by the standard inventory task.

The results from this evaluation support using a combination of the 1994/1995 and 1998 data.
sets for the liquid and the 1990 data set for the saltcake for the following reasons:

1. No waste has been added or removed since the 1994/1995 sampling events.
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NON-ANALYTICAL DATA
Ia. Models/Waste Type Inventories/Campaign Information

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

e A model based on process knowledge and radioactive decay estimations
using ORIGEN for different compositions of 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 History/Waste Transfer Records

Agnew, S. F., R. A. Corbin, T. B. Duran, K. A. Jurgensen, T. P. Ortiz, and
B. L. Young, 1997, Waste Status and Transaction Record Summary
(WSTRS) Rev. 4, LA-UR-97-311, Rev. 0, Los Alamos National
Laboratory, Los Alamos, New Mexico.

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

Ic. Surveillance/Tank Configuration

" ki, J., 1997, Waste Tank Risers Available for Sampling,
HNF-SD-R [1-710, Rev. 4, Lockheed Martin Hanford Corp. for Fluor
Daniel Hanford, Inc., Richland, Washington.

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

Salazar, B. E., 1994, Double-Shell Underground Waste Storage Tanks Riser
Survey, WHC-SD-RE-TI-093, Rev 4, Westinghouse Hanford Company,
Richland Washington.

e Contains riser information and riser tables for Hanford Site double shell
waste tanks. '
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Tran, T. T., 1993, Thermocouple Status Single-Shell & Double-Shell Waste
Tanks, WHC-SD-WM-TI-553, Rev. 0, Westinghouse Hanford Company,
Richland, Washington.

e Contains riser and thermocouple information for Hanford Site waste tanks.
Sample Planning/Tank Prioritization

Adams, M. R., T. M. Brown, J. W. Hunt, and L. J. Fergestrom, 1998, Fiscal Year
1999 Waste Information Requirements Document, HNF-2884, Rev. 0,
Lockheed Martin Hanford Corp. for Fluor Daniel Hanford, Inc., Richland,
Washington.

e Contains Tri-Party Agreement (Ecology et al. 1997) requirement-driven
RPP Characterization Program information.

BNFL, 1998, Tank Waste Remediation System Privatization Project, Interface
Control Document ICD-23, BNFL-5193-ID-23, Rev. 2. BNFL, Inc.,
Richland, Washington.

e Describes the interface between DOE and BNFL regarding waste
treatability samples.

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

e Summarizes the 1997 technical basis for characterfzing tank waste and
ass s a priority number to each tank.

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

e Summarizes the 1998 technical basis for characterizing tank waste and
assigns a priority number to each tank. ‘
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Brown, R.N., 1998, Contract No. DE-AC06-96RL 13308 Interface Control
Document (ICD) 23 Sample Quantities, (letter 98-WWD-102 to
A. Eldsden, BNFL, August 31), DOE/ RL, Richland, Washington.

e 1998 letter contains direction for Fluor Daniel Hanford to provide tank
samples to BNFL for privatization.

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 issue and other tank issues.

Engineering, 1995, Request for Supernate and Sludge Samples from
Tank 241-AN-102, Process Memorandum 2E95-132, Westinghouse
Hanford Company, Richland, Washington.

e Request for process samples.

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.

e Early characterization planning document.

Jo,J., 1996, Tank 241-AN-102 Grab Sampling and Analysis Plan,
WHC-SD-WM-TSAP-065, Rev. 1A, Westinghouse Hanford Company,
Washii  on.

e Contains sampling and analysis requirements for tank 241-AN-102 based
on safety screening DQOs.

Jo, J., 1998, Tank 241-AN-102 C. b Sampling and Analysis Plan, HNF-2158,
Rev. 0, Lockheed Martin Hanford Corp. for Fluor Daniel Hanford, Inc.,
Richland, Washington.

e Contains sampling and analysis requirements for tank 241-AN-102 based
on privatization DQOs.
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Data Quality Objectives (DQO) and Customers of Characterization Data

Certa, P. J., 1998, Data Quality Objectives for . RS Privatization Phase I:
Confirm Tank T is an Appropriate Feed Source for Low-Activity Waste
Feed Batch X, HNF-1796, Rev. 0, Numatec Hanford Company, Richland,
Washington.

e Described the DQO process undertaken to assure appropriate data will be
collected to support privatization needs.

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.

e Determines whether tanks are under safe operating conditions.

Fowler, K. D., 1995, Data Quality objectives for Tank Farms Waste Compatibility
Program, WHC-SD-WM-DQO-001, Rev. 1, Westinghouse Hanford
Company, Richland, Washington.

e Documents operational-related compatibility requirements for tank
transfers.

Mulkey, C. H., and M. S. Miller, 1998, Data Quality Objectives for Tank Farms
Waste Compatibility Program, WHC-SD-WM-DQO-001, Rev. 2A,
Lockheed Martin Hanford Corp. for Fluor Daniel Hanford, Inc., Richland,
Washington.

e Documents safety-related compatibility requirements for tank transfers.

Kinzer, J. E., 1999, Revision to Statistical Approach Documented in the Low-
Activity Waste Data Quality Objective, (letter 9953720 to R. D. Hanson,
June 3), U.S. Department of Energy-Office of River Protection, Richland,
Washington.

e Contains direction for not performing certain statistical calculations
requested by the Low-Activity Waste DQO.
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Kupfer, M. J., W. W. Schultz, G. L. Borsheim, S. J. Eberlein, B. C. Simpson, and
J. T. Slankas, 1995, Strategy for Sampling Hanford Site Tank Wastes for
Development of Disposal Technology, WHC-SD-WM-TA-154, Rev. |,
Westinghouse Hanford Company, Richland, Washington.

e Provides basis for selecting tanks for disposal needs.

Meacham, J. E., D. L. Banning, M. R. Allen, and L. D. Muhlestein, 1997, Data
Quality Objective to Support Resolution of the Organic Solvent Safety
Issue, HNF-SD-WM-DQO-026, Rev. 0, DE&S Hanford, Inc. for Fluor
Daniel Hanford, Inc., Richland, Washington.

e Contains requirements for the organic solvents DQO.

Nguyen, D. M., 1999, Data Quality Objectives for TWRS Privatization Phase I:
Confirm Tank T is an Appropriate Feed Source for Low-Activity Waste
Feed Batch X, HNF-1796, Rev. 2, Lockheed Martin Hanford Corp. for
Fluor Daniel Hanford, Inc., Richland Washington.

e Described the DQO process undertaken to assure appropriate data will be
collected to support privatization needs.

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

e Documents the needs of the pretreatment function in RPP.

Truex, M. J., and K. D. Wiemers, 1998, Low Activity Waste Feed Data Quality
Objectives, PNNL 12064, Rev. 0, Pacific Northwest National Laboratory,
Richland, Washington.

e Describes characterization requirements for the RPP Waste Disposal
Program in support of the LAW treatment and immobilization.

Wiemers, K. D., and M. Miller, 1997, Law Activity Waste Feed Data Quality
Objectives, WIT-98-010, Rev. 0, Pacific Northwest National Laboratory,
Richland, Washington.

e Describes character’ “ion requirements for the RPP Waste Disposal
Program in support of the LAW treatment and immobilization
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IL ANALYTICAL DATA - SAMPLING OF TANK WASTE AND WASTE TYPES
IIa. Sampling of Tank 241-AN-102

Bratzel, D. R., 1985, Characterization of Complexant Concentrate Supernatant,
(internal memorandum 65453-85-041 to J. N. Appel, dated February 28),
Rockwell Hanford Operations, Richland, Washington.

e Contains sampling and analysis results for supernatant taken in 1984.

Bratzel, D. R., 1985, Characterization of Complexant Concentrated Solids from
Tanks 107-AN, 102-AN, and 101-AY, (internal memorandum 65453-85-
053 to J. N. Appel, dated March 14), Westinghouse Hanford Company,
Richland, Washington.

e Contains sampling and analysis results for solids taken in 1984.

Bratzel, D. R., 1994, Letter of Instruction for Analysis of Double-Shell
Tank 241-AN-102 Grab Samples, (internal memorandum 7E720-94-135
[Reissue]), Westinghouse Hanford Company, Richland, Washington.

¢ Contains sampling and analysis request to the laboratory for grab samples
taken in October 1994.

Esch, R. A., 1998, Tank 241-AN-102 Low Activity Waste Envelope C Analytical
Results for the Final Report, HNF-SD-WM-DP-310, Rev. 0, Waste
Management Service of Hanford, Inc., Richland, Washington.

e Contains sampling and analysis results from grab samples taken in
February 1998 for privat’ tionrequ s.

Esch, R. A., 1998, Tank ~ f1-AN-1 <;‘ Low Activity Waste Envelope C Analytical
Results for PAS-1 Shipping, HNF-1660, Rev. 0, Waste Managen t of
Hanford, Inc., Richland, Washington.

e Contains sampling and analysis results from grab samples taken in July
and August of 1998 in response for shipping requirements.
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Esch, R. A., 1996, 45-Day Safety Screening Results for Tank 241-AN-102, Grab
Samples 2AN-95-1 through 2AN-95-6 and 102-AN-1 through 102-AN-4,
WHC-SD-WM-DP-165, Rev. 0, Westinghouse Hanford Company,
Richland, Washington.

e Contains the safety screening results from grab samples taken in October
1994, February 1995, and November 1995.

Esch, R. A., 1996, Final Report for Tank 241-AN-102, Grab Samples 2AN-95-1
through 2AN-95-6 and 102-AN-1 through 102-AN-4,
WHC-SD-WM-DP-165, Rev. 1, Westinghouse Hanford Company,
Richland, Washington.

¢ Contains the final sampling and analysis results from grab samples taken
in October 1994, February 1995, and November 1995.

Douglas, J. G., 1996, Analytical Results for Double-Shell Tank 241-AN-102: June
1990, Push-Mode Core Sample, WHC-SD-WM-TI-743, Rev. 0,
Westinghouse Hanford Company, Richland, Washington.

e Contains sampling and analysis results from core samples taken in 1990
and includes two draft characterization reports of PNNL.

Herting, D. L., 1994, Characterization of Supernate Sample& from Tank 102-AN,
(internal memorandum 8E110-PCL94-112 to J. M. Jones, December 28),
Westinghouse Hanford Company, Richland, Washington.

o Contains results of supernatant sample analy:' to determine
concentration of free hydroxide from October 1994 sampling.

Prignano, A. L., 1998, Tanks 102-AN and 107-AN Viscosity and Percent Settled
Solids Determination, (internal memorandum 12221-PCL88-55 to D. E.
Scully, July 6), Westinghouse Hanford Company, Richland, Washington.

e Contains sampling and analysis results for samples taken in 1988.

Sasaki, L. M., 1989, Core Sampling of Complexed Concentrate Solids in
Tankl102-AN, (DSI to Jeff Biagini, June 29), Westinghouse Hanford
Company, Richland Washington.

o Contains request for sampling and analyses.
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Van Vleet, R. J., 1993, Radionuclide and Chemica r ntories,
WHC-SD-WM-TI-565, Rev. 1, Westinghouse Hanford Company,
Richland, Washington.

At

e Con“~"—s tank inventory information.
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