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and *Tc (Banning 1998). Appendix B provides a detailed description of the analytical results.
The HTI DQO does not establish notification limits for the individual analytes.

Data were obtained for all required analytes (Esch 1998); however, the "°Se data are considered
suspect and should be used with caution. During the liquid scintillation analysis, energy was
observed in the area where °Se would be expected. However, because no actual peak was
observed, it is believed that the energy was not from ™Se but was instead caused by interference
from high levels of '*’Cs in the waste. Consequently, a mean for ”°Se was not derived.

Results from the required leach study are presented in Appendix B. Deviations were required
from the original work plan. The leach test was to be performed on a composite of material from

-auger and light-duty utility arm samples. Because of delays in deploying the light-duty utility
arm, the decision was made to proceed with the leach test on a composite of the auger samples
only (Schreiber 1998c). A determination was also made to restrict the composite material to
only the riser 9G augers because of concerns about the representativeness of the riser 3A auger
samples. Results fora required analytes were obtained except "°Se. As with the analyses on
the individual auger sa ples, no notification limits are established by the HTI DQO.

2.2 SAFETY SCREENING

The data needed to screen the waste in tank 241-AX-104 for potential safety problems are
documented in Tank Safety Screening Data Quality Objective (Dukelow et al. 1995). These
potential safety problems are exothermic conditions in the waste, flammable gases in the waste
and/or tank headspace, and criticality conditions in the waste. Each condition is addressed
separately below.

2.2.1 Exothermic Conditions (Energetics)

The first requirement outlined in the safety screening DQO (Dukelow et al. 1995) is to ensure
there are not sufficient exothermic constituents (organic or ferrocyanide) in tank 241-AX-104 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.

The auger sampling and analysis plan (SAP) (Schreiber 1998a) required a differential scanning
calorimetry (DSC) analysis to assess energetics. A DSC analysis was performed on the riser 3A
augers. However, a DSC analysis could not be performed on the riser 9G samples because of the
high dose rates associated with the auger samples. Consequently, Schreiber (1998b) directed
that the DSC analysis be replaced by a total organic carbon (TOC) analysis by furnace oxidation.
Because no ferrocyanide is expected in the tank based on the process history, TOC would be the
source of any energetics. Therefore, a TOC analysis provides equivalent results to the DSC
analysis.

A threshold limit of 45,000 pug C/g (dry weight) has been established for TOC concentration
(Adams 1998a). Upper limits (ULs) to 95 percent confidence intervals for the analytical sample
means are used for cor Harison to the threshold. For the riser 9G samples, all TOC results were
below detection levels, so no confidence intervals were calculated. After converting the riser 3A

2-2
















HNF-SD-WM-ER-675 Rev. -

Schreiber, R. D., 1998b, Tank 241-AX-104 Light Duty Utility +
HN 2071, Rev. 0, Lockheed Martin Hanford Corp. fo
Richland, Washington.

Schreiber . D., 1998c, Revision to Tank 241-AX-104 Analytic
Sc¢  le Handling Difficulties, (internal memorandum 7
D. Hardy, March 18), Lockheed Martin Hanford Co:
Ri  and, Washington.

Schreiber, .D., 1997, Memorandum of Understanding for the
Dar~ Requirements, HNF-SD-WM-RD-060, Rev. 0, Lc
Flv ' Daniel Hanford, Inc., Richland, Washington.

Sieracki, & A 1999, Contract No. DE-AC06-96™" "3200 — St
Ini  ive (HTI) Projeci ., ork ctivities, (letter 995131
U.  epartment of Energy, Richland Operations Offic

Simpson, . C., 1998, Best Basis Inventory Change Package f
Values, Change Package #7 (internal memorandum 7A1.
February 26), Lockheed Martin Hanford Corp. for Fluor
Richland, Washington.

Starr, J. L., 1977, 104-AX Sludge Analysis, WHC-SD-WM-ER
Westinghouse Hanford Company, Richland, Washingtc

Watrous, R. A., and D. W. Wootan, 1997, Activity of Fuel Batc

Separations Plants, 1944 Through 1989, HNF-SD-WM
Lockheed Martin Hanford Corp. for Fluor Daniel Hanfi

5-3

Sampling and Analysis Plan,
uor Daniel Hanford, Inc.,

Requirements Because of
10-98-005 to R. A Esch and
for Fluor Daniel Hanford, Inc.,

~ganic Complexant Safety Issue
1eed Martin Hanford Corp. for

'nsion of Hanford Tank
toR.~ Han 1, February 25),
tichland, Washington.

leconciliation of Mercury
28-005 H»J. W. Cammann,
niel Hanford Inc.,

9, Rev. 0,

s Processed Through Hanford
[-794, Rev. 0,
, Inc., Richland, Washington.













HNF-SD-WM-ER-675 Rev.

recorded. Within one hour after stirring had ceased, the mixtu
separated o three fractions. The sample appeared to have he
liquid on top of the sludge, and a less dense layer of solids floa
(Crawford 798).

Because of problems with unreliable stirring, the magnetic stir
stirrer that was mounted on the leach container lid. During cor
36.03 g of solids and liquids were lo  To determine the amot
residual wet solids remaining after the leach test were dried. T
the wet sol s was 61.8 weight percent. Therefore, of the 36.0:
22.27 g were water. The resulting water to solids mixture base
to 74.06 g solids (a 1:2.2 ratio of soilds to liquids) (Crawford 1

A sample s removed for analysis (this sample is the 24-hour
were also  noved for analysis after 7 days, 30 days, and 90 da
were meas ed at the time of each sampling. Additional tempe
each week

B2.1.2 Sample Analysis

The 1997 auger samples were analyzed based on safety screeni
issues. Tank 241-AX-104 Auger Sampling and Analysis Plan (;
241-AX-104 Light Duty Utility Arm Sampling and Analysis Pla
the analysis.

B2.1.2.1 Auger Sampling and Analysis Plan. The suite of a1
(Schreiber 1998a) included alpha co 1iting for total alpha activi
energetics, JA for water content, gravimetry for bulk density.,

itrate, and nitrite), ICP/atomic emission spectroscopy (AES) f
antimony, arsenic, barium, cadmium, chromium, iron, lead, lith
silver, sodium, and uranium), GEA for "*’Cs and ®*Co, liquid sc

eta counting for *°Sr. A screen for major fission products usin

Several deviations to the auger SAP (Schreiber 1998a) were ne
owdery nature of the samples and the high concentrations of *
riser 9G (9 AUG-003 and 97-AUG-004). Homogenizing the
owder that easily became airborne, increasing the risk for cont
samples were not handled outside the hot cell in ' ir dry state.
were started in the hot cell, and the : :ion digestion was perfon
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f solids and liquids had
er sludge in the bottom, clear
z on the liquid

‘was replaced with a paddle
'sion to the paddle stirrer,

of each phase that was lost, the
amount of water measured in
lost, 13.76 g were solids and

n this loss was 160.99 g water

D).

1-day sample). Samples
The temperature and pH
Ire measurements were made

organic complexant, and HTI
reiber 1998a) and Tank
Schreiber 1998b) directed

rses specified in the auger SAP
239240py and *'Am, DSC for
for selected anions (bromide,

elected metals (aluminum,

1, manganese, nickel, silicon,
llation Hr *Tc and Se, and
CP/MS was also requested.

sary because of the dry,

in the two augers from
samples generated a fine
ination spread. As aresult, the
ie acid and water digestions

| entirely in the hot cell.
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Problems were encountered during com) :tion of the acid digestion outside the hot cell. After
receiving the acid-diluted sample from the hot cell, the technician attempted to transfer the entire
sample to digestion be. ers. Despite repeated rinses, a complete transfer could not be
accomplished because e samples appeared to have “clumped” and adhered to the bottom of the
sample vials. Because of the high dose rate of the samples, no exceptional efforts were made to
recover the remaining material. Because of the difficulties in handling these samples, and
concern over radiation exposure for the individual performing the digestion, no redigestion was
requested (Esch 1998).

Any direct analyses that could be performed in the hot cell were done so (Schreiber 1998¢). The
TGA requirement was replaced by gravimetry because a gravimetric analysis can be performed
in the hot cell. Differential scanning calorimetry is a direct method and cannot be done in a hot
cell. Because of as low as reasonably achievable (ALARA) concerns caused by the substantial
amount of radioactivity in the two auger samples from riser 9G, the DSC analysis was deleted
from the analytical suite for these two samples. Instead, TOC analysis by furnace oxidation was
performed. This method -ovides energetics data reasonably equivalent to that obtained by DSC,
and reduces the risk to laboratory staff by using water digested samples rather than direct
samples (Schreiber 1998c).

Schreiber (1998c) also directed that the analysis for total alpha activity be removed from the

suite of analyses for the auger samples from riser 9G. Total alpha activity is used as a screening
tool for criticality concerns. For this determination, it is assumed that all alpha activity originates
from *’Pu. Because the auger samples were already being analyzed for **’Pu as required by the
auger SAP (Schreiber  98a), a total alpha analysis was unnecessary. Note that total alpha
activity data is available for auger samples 97-AUG-001 and 97-AUG-002 because these
samples had already been analyzed by the time the change was made.

Another deviation from the SAP concerned the density measurements. In an effort to conserve
sample material, bulk density was not determined on any of the samples.

Although only specific metals and anions were requested during the respective ICP and IC
analyses, results for many other metals and anions were obtained. These results are reported on
an “opportunistic” basis, and are not subject to quality control (QC) requirements.

B2.1.2.2 Light-Duty ility Arm Sampling and Analysis Plan. The LDUA SAP (Schreiber
1998b) directed analyses on three sample types: the whole LDUA sample; a composite of the
auger and LDUA samples; and a leach test sample. However, as of February 1999, sampling
using the LDUA syste1 has been suspended (Sieracki 1999). Because the composite and leach
test analytical data were needed to support other HTI project work, Revision to Tank 241-AX-104
Leach Test Requirements (Schreiber 1998d) directed the 222-S Laboratory to perform the
analyses specified in the LDUA SAP on the auger samples.
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loads based on radionuclide analytical data (using riser 9G results only) and tank waste
temperatures. The analytical data-based heat load was approx1mately four times that derived
from waste temperatures (Kummerer 1995).

Based on the available information, it is obvious that the material from risers 3A and 9G are
substantially different, and that the riser 9G material is more closely related to the P2 waste type
expected to be in the tank. Unfortunately, it is not known what fractions of waste the riser 3A
san les and the riser 9G samples represent. For the purpose of deriving tank composition and
inventory estimates, it was assumed that the fraction of waste represented by the riser 3A
samples was minor compared to the P2 waste represented by the riser 9G samples; this
assumption is principa  based on the temperature data from the tank. Consequently, no data
from the riser 3A sam] s were used in determining means and inventory estimates. Calculating
means and inventories in this manner provides the most radiologically conservative estimates.
However, omitting the riser 3A sample « a may bias the estimates.

B3.2 QUALITY CO. TROL 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. All pertinent QC tests were conducted on the 1997 auger samples, allowing a full
assessment regarding i : accuracy and precision of the data. The auger and LDUA SAPs
(Schreiber 1998a and 1998b, respectively) established specific criteria for all analytes. Sample
and duplicate pairs with one or more QC results outside the specified criteria were identified by
footnotes in the data st 1mary tables. Because the opportunistic analytes were not required by
either SAP and therefore do not have defined QC parameters, a quality control assessment was
not performed on the opportunistic data.

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. Nearly all standard recoveries were within the required limits. Two *’Cs
standard recoveries, one **Sr standard recovery, and one *Tc standard recovery were slightly
above the limit.

Matrix spike recoveries may have been affected for some analytes because of the incomplete
transfer of sample material during the acid digestion. Spike recovery failures were noted for
silicon, silver, iron, sodium, and uranium during the ICP analysis. The silicon failure may be
attributed to “noise” near the detection limit, since most of the sample results were less than five
times the detection limit. However, the subsamples had acid added to them before they were
loaded out the hot cell, and sat in a vial for a longer time than usual before digestion. Leaching
of silicon from the borosilicate glass may have occurred at this time as well as during the acid
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C. M. Seidel, January 19), Lockheed Martin Hanford Corp. for
Fluor Daniel Hanford, Inc., Richland, Washington.

® Extended the Format III report deadline because of delays in sample

homogenization an subsampling of the 1997 auger samples.
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® Contains sampling and analysis requirements for tank 241-AX-104 based
on applicable DQOs.

Schreiber, R. D., 1998, Tank 241-AX-104 Light Duty Utility Arm Sampling and
Analysis Plan, HNF-2071, Rev. 0, Lockheed Martin Hanford Corp. for
I 10r Daniel Hanford, Inc., Richland, Washington.

® Contains requirements for collecting and analyzing samples from tank

241-AX-104 using the light duty utility arm.

Schreiber, R. D., 1998, Revision to Tank 241-AX-104 Analytical Requirements
Because of Sample Handling Difficulties, (internal memorandum
7A110-98-005 to R. A. Esch and D. B. Hardy, March 18), Lockheed
Martin Hanford Corp. for Fluor Daniel Hanford, Inc., Richland,
Washington.

® Contains changes made to the analytical plan for the 1997 auger samples
because of sample handling difficulties.

Schreiber, R. D., 1998, “Revision to Tank 241-AX-104 Leach Test
Requirements,” (internal memorandum 7A110-98-014 to B. A. Crawford
and R. A. Esch, May 21), Lockheed Martin Hanford Corp. for Fluor
Daniel Hanford, Inc., Richland, Washington.

® Contains changes made to the leach test analytical plan for the 1997 auger
samples because of representativeness concerns for the riser 3A samples.
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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.

® Contains requirements for addressing hazardous vapor issues.

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

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

ANALYTICAL 'ATA-SAN LING OF TANK WASTE AND WASTE TYPES
IIa. Sampling of T 1k 241-AX-104

Buckin; am, J. S., 1978, Heat Generation of Residual Sludge in Tank 104 AX,
tter 60120-78-040 J to C. D. Campbell, June 15), Rockwell Hanford
Operations, Richland, Washington.

® Presents a heat generation estimate based on a sample of the residual tank
sludge; however, the specific sampling event is unknown. Also presents
the results of an analysis of sludge in tank 004-AR, which contained
sluiced 241-AX-104 material. A heat generation rate estimate was derived
based on this analytical data.

Crawford, B. A., 1998, Tank 241-AX-104 Residual Solids Leach Test Results,
TWR-3548, Rev. 0, Numatec Hanford Corporation for Fluor Daniel
Hanford, Inc., Richland, Washington.

® Presents results from the composite and leach test analyses on the
November 1997 auger samples.
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Wheeler, R. E., 1975, Analysis of Tank Farm Samples, (letter to R. L. Walser,
October 2), Atlantic Richfield Hanford Company, Richland, Washington.

¢ Contains results from a 1975 liquid sample.
IIb.  Sampling of PUL..X High-Level Waste

Bucking am, J. S., 1978, Heat Generation of Residual Sludge in Tank 104 AX,
(letter 60120-78-040 J to C. D. Campbell, June 15), Rockwell Hanford
Operations, Richland, Washington.

® Presents a heat generation estimate based on a sample of the residual tank
however, the specific sampling eventis 'nown. Also presents
its of an al of + in tank 004- which contained
241-AX-104 material. A heat generation rate estimate was derived
based on this analytical data.

Van Tuyl, H. H., 1958, Composition of Some PUREX Plant IWW Solutions,
NV-57280, General Electric Company, Richland, Washington.

® Presents compositions of some of the PUREX Plant IWW (now known
as P2) solutions. '

III. COMBINED ANALYTICAL/NON-ANALYTICAL DATA

IIIa. 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.

® Contains waste type summaries and primary chemical compound/analyte
and radionuclide estimates for sludge, supernatant, and solids.
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Hanlon, B. M., 1997, Waste Tank Summary Report for Month Ending
September 30, 1997, WHC-EP-0182-126, Lockheed Martin Hanford Corp.
for Fluor Daniel Hanford, Inc., Richland, Washington.

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

tanks, occurrences, integrity information, equipment readings, equipment
sta s, tank location, and other miscellaneous tank information.

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

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

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

® Assesses relative dryness between tanks.

LMHC, )98, Tank Characterization Data Base, Internet at
http://twins.pnl.gov:8001/htbin/TCD/main.html

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

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

® Contains a tank inventory estimate based on analytical information.

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

® Contains tank inventory information.
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