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A tank cross sec n showing the approximate waste level, along with a schematic of the tank
equipment, is shown in Figure A2-2. Tank 241 . 102 has ten risers. Risers 2 and 7 are
tentatively available for sampling (Lipnicki 1997). Risers 2 and 7 are both 30 cm (12 in.) in
diameter. If used as sampling ports, the risers would give access to opposite sides of the
tank.

Tank 241-T-102 has four process inlet nozzles, one cascade overflow inlet and one cascade
overflow outlet. Locations are shown on Figure A2-1.
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Figure A3-1. Tank Layer Model.
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Figure A4-1. Tank 241-T-102 Level History.
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Table B1-2. Tank 241-T-102 Sample Description.

2 Core 55

8 Core >0

80.6

65

Top

Top 5.08 cm (2 in.)
were dry and
crumbly, brown
with streaks of
white.

Middle

Bottom

Next 5.08 cm (2 in.)
were a white sticky
sludge with brown
streaks.

1ne

(1 in.) of the
segment had a
similar consistency
to the top 5.08 cm
(2 in.) - dry and
crumbly - but the
entire sample was
brown.

8.42

10

Whole

Brown with a dry
granular texture

Notes:
"Pool 1993

*Sample recovery calculated using an expected sample length of 18 cm (7 in.).
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B1.2.2 Grab Sample Handling

Only an electror : printout report is available for the grab sample handling (WHC 1994).
Si  le description is not available. Sample data are provided in Table B2-100. These data
are not available the Tank Characterization Database (TCD).

1.2.3 Vapor 1 immability Measurement

On May 9, 1996 a flammability measurement was made in the dome space of tank 241-B-201
using a CGM. The results of that test showed the flammability limit to be O percent
(Willkins et al. 1996).

B1.3 SAMPLE ANALYSIS

B1.3.1 Push Mode Sample Analysis

Differential scanning calorimetry and TGA were performed on 8.665-mg to 45.550-mg
samples. Quality control tests included performing the analyses in duplicate and the use of
s dards.

Total alpha activity measurements were performed on samples that had been fused in a
solution of potassium hydroxide and then dissolved in acid. The resulting solution was then
dried on a counting planchet and counted in an alpha proportional counter. Quality control
tests included standards, spikes, blanks, and duplicate analyses.

Ion chromatography (IC) was performed on samples that had been prepared by water
digestion. Quality control tests included standards, spikes, blanks, and duplicate analyses.
Bell (1993) required that the full suite of IC analytes be measured.

Inductively coupled plasma spectrometry (ICP) was performed on samples that had been
prepared by a fusion procedure, followed by dissolution in acid. ICP analysis was performed
on fusion samples for phosphate, beryllium, iron, molybdenum, silicon, and sodium. All
other ICP analytes were prepared by an acid digestion procedure. Quality control tests
included standards, blanks, spikes, and duplicate analyses. Bell (1993) required that the full
suite of ICP elements be analyzed.

All reported analyses were performed in accordance with approved laboratory procedures.
A list of the sample numbers and applicable analyses is presented in Table B1-3. The
procedure numbers are presented in the discussion in Section B2.0

B-8
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I'" 0 ANALYTICAL RESULTS

B2.1 OVERVIEW

This section summarizes the sampling and analytical results associated with the

March 1993 push mode sampling and the July 1995 grab sampling and analysis of

tar 241-T-102. The location of the analytical results associated with this tank are presented
in Table B2-1. The push mode sample results are documented in Pool (1993). As only an
electronic report exists for the grab sample analysis (WHC 1994), the following sections deal
only with the push mode core sampling event with exception of the grab sample results
provided in Table B2-100.

B2.2 QUALITY CONTROL ASSESSMENT

The four quality control (QC) parameters assessed in conjunction with the tank 241-T-102
push mode samples were standard recoveries, spike recoveries, duplicate analyses (relative
percent difference [RPDs]), and blanks. The QC criteria specified in Bell (1993) were 90 to
110 percent recovery for standards and 80 to 120 percent for spikes and < 20 percent for
RPDs. These criteria applied to all of the analytes. The only QC parameter for which limits
are not specified is blank contamination. The limits for blanks are set forth in guidelines
followed by the laboratory, and all data results presented in this report have met those
guidelines. Samj : and duplicate pairs in which any of the QC parameters were outside of
these limits are footnoted in the sample mean column of the following data summary tables
wi ana, b, ¢, d, or e as follows:

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

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

° "f" indicates that there was blank contamination.
Table B2-1. Analytical Presentation Tables. (2 sheets)

Mércury B2-2

Summary data for metals by ICP B2-3 through B2-48
101al uranium - B2-49

Cyanide B2-50
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B2.3.2 Inductively Coupled Plasma

Analyses for the waste metallic constituents were performed by ICP. The ICP analyses were
run after fusion, acid, and water digestions. The ICP analyses were performed following
procedure PNL-A O-211, "Determination of Elements by Inductively Coupled Argon Plasma
Atomic Emission Spectrometry.” All inter-element corrections for spectral interferences
were performed online and the reported instrument detection limits were determined in

accor ince with the statement of work and technical project plan requirements (Pool 1993).

B2.3.3 Colorimetry

Analyses for chromium (VI) were performed by colorimetry on composite samples which had
been water leached. The analyses were performed according to procedure PNL-ALO-227,
"Determination of Cr(VI) in Aqueous Samples” (Pool 1993).

B2.3.4 Laser Fluorimetry

Total uranium concentrations were measured in the fusion composite samples using laser
fluorimetry. No procedure number was provided in Pool (1993).

B2.3.5 Ion Chromatography

The IC analyses were performed according to procedure PNL-ALO-212 ("Determination of |
Inorganic Anions by Ion Chromatography") after a water digestion per PNL-ALO-103 |
("Water Leach of Sludges, Soils and Other Solid Samples") (Pool 1993).

B2.3.6 Ion Selective Electrode

Using procedure PNL-ALO-226 ("Ammonia [Nitrogen] in Aqueous Samples"), analyses for
ammonia were performed on core composite samples which had been water leached. It
should be noted that no distillation procedure is performed on the samples and the ISE
analysis is performed directly on the leachates. Also, ammonia is reported as ug/g nitrogen
(that is, NH;-N), not ug/g ammonia (Pool 1993).

B2.3.7 Total Cyanide
Total CN analyses were performed "directly”. The core composite samples were distilled

following proced e PNL-ALO-285, "Total Cyanide by Remote Micro Distillation and
Argentometric Titration"; however, because high CN was not expected, the pretreatment

B-14
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Analysis was also used to determine 2?Am and **?**Cm ratios for Am. These ratios were
used to report separate activities for each isotope.

B2.5.2 Mass Spectrometry
Thermal ionization mass spectrometry was used to determine the presence of all isotopes
of U. Because of the low plutonium content of these samples, plutonium isotopic

composition by mass spectrometry was not possible. However, isotopic composition is
available from AEA of the separated plutonium (Pool 1993).

B2.5.3 Total Beta Activity

Analysis of the total beta activity was performed on the composite samples after a fusion
digestion and after a water digestion. Only the KOH fusion was analyzed for **Sr and *Tc.
The total beta vi 1es were determii | by drying a small aliquot of each solution d
counting in a beta proportional counter. °°Sr and *Tc were also measured by beta counting
after separating each fraction by ion exchange and/or solvent extraction (Pool 1993).
B2.5.4 Gamma Energy Analysis

A GEA was performed on core composite samples and homogenization test samples after
fusion digestion. Results were obtained for ***Am, '**Ce, *°Co, "**Cs, *'Cs, '“Eu, **Eu,
¥Eu, YK, 'Ry, '%Ru, and **Th (Pool 1993).

B2.5.5 Tritium

Tritium was measured on core composite samples which had been water leached. The
leachate was distilled before the liquid scintillation counting was performed (Pool 1993).
B2.5.6 Strontium-90

Strontium-90 was determined on fused samples by separation followed by beta counting (Pool
1993).

B2.5.7 Technetium-99

Technetium-99 was determined on fused samples by beta proportional counting (Pool 1993).

B-16
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The inorganic data indicate that the primary compound in the sample is aluminum hydroxide
which is amphoteric (exhibits both basic and acidic properties). The increased solubility in
the 1:1 dilution compared to the water leach (100:1 dilution) is due to the differences in

the pH. At the higher pH present in the 1:1 dilution, the equilibrium is pushed toward the
formation of AL(OH) , - where in lower pH solutions like the water leach solution Al(OH),
is favored.

The data in Table B2-64, shows a two-fold decrease in the volume percent settled solids
between the 1:1 and the 1:3 dilution. This behavior suggests that the solids remaining : er
the 1:1 dilution are essentially insoluble or that the pH has been decreased enough to
decrease the solubility of the remaining solids.

The volume percent settled solids as a function of time for both the 1:1 (dilution 1) and 1:3
(dilution 2) dilutions are reported in Figure B2-1. Duplicate measurements for each of the
dilutions are plotted in this figure. Significant settling for both dilutions were observed over
30 hours, but the settling velocities decreased sharply over the first hour as reported in
Figure B2-2.
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2.6.6 heolr~‘cal roperties

Rheological pro| ties were measured in duplicate on the 1:1 and 3:1 water-to-sample
dilutions at ambient temperature. Both dilutions exhibited some dilatant behavior over the
measured range (0 s' to 500 s). Dilatancy generally occurs in concentrated suspensions
which tend to gel upon mixing. The dilatant behavior is identified by an increase in viscosity
with increasing shear rate. Because of the low viscosities observed for these two dilutions,
the significance of this dilatant behavior is limited. None of the dilutions, 1:1 or 1:3,
exhibited yield points. This rheology data were fit to the power law equation (see equation
below), and the curve fit parameters are given in Table B2-99.

T =1, + Ky"
y
where:
T sh stress
7y yit  soint
K = consistency parameter
0Y = shear rate
n = flow behavior index.

The viscosity of the 1:1 dilutions at ambient temperature varied between 1 cP and 4 cP over
a shear rate of 50 s-1 to 400 s-1. At 90 °C (194 °F), the viscosity of the 1:1 dilutions
varied between 0.5 cP and 2 cP over a shear rate range of 50 s to 400 s™.

The viscosity of the 1:3 dilution at 25 °C (77 °F) increased from 1 cP to 3.5 cP in the shear
range from 50 s to 400 s*. At 90 °C (194 °F), the viscosity of this dilution increased from
0.6 cP to 1.3 cP over the same shear rate range. Plots of shear stress and viscosity as a
function of shear rate for the dilutions are in Pool (1993).

B2.7 THEF [ODYNAMIC AN4 ¢ S

DSC and TGA were performed in duplicate on the unhomogenized material from core 55.
These two thermal analysis techniques are useful in determining the thermal stability and
reactivity of a material. DSC measures heat released or absorbed while the temperature of
the sample is increased at a constant rate. TGA measures the mass of a sample while the
temperature of the sample is increased at a constant rate. No exotheric reactions were
observed in the tank 241-T-201 waste.

The results from the DSC and TGA analyses of the core 55 sample are reported in

Tables B2-65 and B2-66, respectively. The temperature range of the DSC scan was from
ambient to 500 °C (932 °F), with a scan rate of 5 °C (41 °F) per minute. Two endothermic
transitions were observed in this temperature range. A minor endothermic region was
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associated blank-to measurement ratios were boron (126 percent), calcium (49 percent), and
sodium (2 percent). Boron and calcium had low concentrations; and therefore, their
associated blank measurements do not warrant concern about contamination. Sodium did
have a high concentration, but its blank measurement was only 2 percent. Because the
analytical RSD was 10 percent, any contribution to the uncertainty from the blank is likely
overwhelmed by the analytical variability; and therefore, does not warrant action.

B3.1.1.2 Spike I :asurements. Spike recovery percentages are generally between 75 and
125 percent. Even though most of the recoveries are within the desired 80 to 120 percent,
one should consider whether this information should be used to correct for biases. For
several important measurement methods (for example, ICP), the results are consistently
above or below 100 percent recovery. This consistency in the recoveries indicates that a bias
may exist in these measurements. The variability in the recovery percentages is surprisingly
small for several analysis methods.
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7 Duplicate Analysis
8 Matrix Spike/Tracers/Surrogates

If a quality assurance criterion was not met for a particular category for a sample result, the
data was qualified nondetected, estimated, or rejected (unusable). For the purposes of this
tank characterization report, all data were used and no Hanford Analytical Services-flagged
d: . were deleted. The following summary of the data validation findings was taken from
Pool (1993).

B3.2 DATA CONSISTENCY CHECKS

Comparisons of different analytical methods can help to assess the consistency and quality of
the data. Several comparisons were possible with the data set provided by the core sample.
A comparison of phosphorous as analyzed by ICP with phosphate as analyzed by IC, and a
comparison of the total alpha and total beta activities with the sums of their individual
emitters. In addition, mass and charge balances were calculated to help assess the ove 1
data consistency.

B3.2.1 Comparison of Results from Different Analytical Methods

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

The analytical water digested phosphorous mean result as determined by ICP was

415.5 pgl/g, which converts to 1,271 ug/g of phosphate. This compared well with the IC
phosphate mean result of 1,130 ug/g. The ratio between these results is 1.12 demonstrating
data consistency.

Another internal data check is the comparison of the gross alpha and beta measurements with
the respective activities of the individual emitters. The gross alpha result from the fusion
digestion was 0.2285 xCi/g. This value compared with the sum of the individual alpha
emitters (**'Am, 2%2%Cm, %'Np, 2!Pu, and **?*°Pu), 0.3" . uCi/g. ..ie ratio of these two
results is 1.66 which probably reflects some self shielding in the gross alpha result.

The gross beta result from the fusion digestion was 488.5 uCi/g. This result was compared
to the analytical results for the primary beta emitters, '*’Cs and *’Sr. Because *°Sr is in
equilibrium with its daughter product *°Y, the **Sr activity must be multiplied by 2 to account
for all beta emitters. The sum of the beta emitters was 507.85 uCi/g, comparing well with
the gross beta result as evidenced by the ratio of 1.04 for the two numbers.
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well as the standard deviation of the arithmetic mean and confidence intervals of the
arithmetic mean, were computed for the analytes with at least 50 percent detected values.

The results given below are confidence intervals based on the core composite data from core
55 for tank 241-T-102. Estimates of the mean concentration, and confidence interval on the
mean concentration, are given in Tables B3-4 for core composite data and Table B3-5 for
liquid grab sample data. The LL to a 95 percent confidence interval can be negative.
Because an actual concentration of less than zero is not possible, the lower limit is reported
~as zero, whenever this occt .

The following are words of caution. Only one core was analyzed for tank 241-T-102.
Multiple core san les are needed in order to estimate spatial variability. Typically, the
spatial variability is the greatest source of variability in the data. Also, when an analyte is
measured from one sample, only the variability between the sample and the duplicate can be
estimated; whereas, when an analyte is measured from two samples, the variability between
the primary and the duplicate as well as the variability between core samples could be
estim:

The width of the confidence interval and standard deviation of the mean, reported in

Table B3-4 and B3-5, do not include the spatial variability. They only include the variability
between the primary and duplicate observations. The confidence intervals are estimates of
the variability of the analyte mean concentration within the core composite sample. They are
not estimates of the variability of the mean concentration within the waste in the tank.
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APPENDIX C

STATISTICAL ANALYSIS FOR ISSUE RESOLUTION
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Table C1-1.

95 :rcent Confidence Interval Upper Limits for Alpha for Tank 241-T-102.
(Units are uCi/g).

93-08755-H1

Core 55, Core Composite

2.29E-0

Table Cl1-

2. 95 Percent Confidence Interval Upper Limits for Pu-239/240 for Tank

241-T-102. (Units are uCi/mL).

R 6088

Core 55, Liquia Grab
Sample

6.25E-03

9.00E-U>

6.82E-03

C2.0 APPENDIX C REFERENCES
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241-T-102, WHC-SD-WM-DP-052, Addendum 1, Rev. 0, Westinghouse Hanford
Company, Richland Washington.

W, 1994, Sample Status Report for R 6088, T-102 Grab, (electronic report September 8),

Westinghouse Hanford Company, Richland, Washington.

C-4







HNF-SD-WM-ER-700 Rev.0

This page intentionally left blank.

D-2



















HNF-SD-WM-ER-700 Rev. 0’

D3.0 COMPONENT INVENTORY EVALUATION

Sample-based estimates developed from analytical data and HDW model estimates from Los
Alamos National Laboratory (LANL) (Agnew et al. 1996) are both potentially useful for
estimating component inventories in the tank. The HDW model is mainly based on process
production records and waste transaction records for each tank. Primary wastes are process
wastes ad directly from a plant to tank 241-T-102, while secondary wastes are transferred
to the tank from another tank. A review of these records shows that tank 241-T-102
received the following wastes (Agnew 1997):

° 7,907 kL (2,089 kgal) of secondary BiPO, metal waste (MW) from
tank 241-T-101, most of which was later sluiced for Uranium Recovery (UR).

° 1,836 kL (485 kgal) of secondary plutonium uranium extraction (PUREX)
coating waste (CWP2) from tank 241-C-102.

° 1,851 kL (489 kgal) of secondary B-Plant cesium recovery (CSR) ion exchange
effluent from tank 241-T-101 through tank 241-BX-101 and tanks
241-BX-101/241-SX-105/241-SX-106/241-SX-114 (a five tank 241-Transfer to
tank 241-T-101). _

Based on analysis of the original supernatant inventories and source of wastes in the five tank
241-Transfer, 88.4 volume percent of the waste transferred to tank 241-T-101 consists of
CSR-IX waste from tank 241-BX-101, 4.3 volume percent consists of REDOX high level (R)
waste supernatant from tank 241-SX-114 and 5.2 volume percent consists of REDOX coating
waste (CWR) supernatant.

The HDW model (Agnew et al. 1996) assumes that 71.9 kL (19 kgal) of sludge and 49.2 kL
(13 kgal) of supernatant have accumulated in tank 241-T-102, including:

) 7.6 kL (2 kgal) of BiPO, metal waste (MW) sludge
64.3 kL (17 kgal) of PUREX coating waste (CWP2) sludge
49.2 kL (13 kgal) of supernatant.

The sludge and supernatant inventories developed from the HDW model are consistent with
the tank farm surveillance data for this tank (121.1 kL or 32 kgal of sludge and supernatant)
(Hanlon 1997). Table D3-1 compares the sample-based and HDW model estimates for
chemical components, while Table D3-2 provides a similar comparison for radioactive
components in tank 241-T-102. '
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aluminum could have been added with the PUREX coating waste sludge (average of tank
241-C-102 and 241-C-105 projections in Table D3-3). Perhaps another 2,300 kg might ave
been added by precipitation from the cesium recovery ion exchange PUREX sludge
supernatant (PSS) waste (Table D3-4). The remaining fraction of Al (33,600 kg) must have
been added by precipitation from the PUREX coating waste supernatants over the period
from 1964 to 1969, or from cesium recovery ion exchange supernatants (PSN and RSN
derived supernatants) added in 1972. A similar comparison also suggests that large quantities
of Cr, Fe and PO, were probably introduced with the cesium recovery (CSR) ion exchange
wastes.

Other components, such as Ni, Si, and Zr appear to be at lower concentration in the

tank 241-T-102 than might be inferred from the common sludge layer estimates, which is
expected for those components that readily precipitate in the primary receiver tank
(241-C-102). For Mg, Mn, and SO,, the sample-based estimates are very close to the
common sludge * rer derived estimates based on the primary receiver tanks. This indicates
that the sample-based estimates for Mg, Mn, and SO, are in the correct range d on ba'~~ce
are likely to be more representative than the HDW estimates for these compo:  ts

(Table D3-3).

D3.1.2 SECONDARY CESIUM RECOVERY ION EXCHANGE WASTE

About, 1,851 kL (489 kgal) of secondary cesium recovery (CSR) ion exchange

waste were transferred to tank 241-T-102 in 1972 (the last transfer to tank 241-T-102). In
the B-Plant flowsheets for this process, two separate feedstocks were identified as cesium ion
exchange feeds, igh level PUREX supernatants (PSN) and more dilute PUREX supernatants
from sluicing (PSS). Table D3-4 summarizes the average concentration profiles for these
feeds, together with the estimated amount of each component that might have added in 1,851
kL (489 kgal) of PSN or PSS supernatant to tank 241-T-102. While the general source of
the cesium recovery supernatants can be established from flowsheets, it is not possible at this
time to determine the exact fraction of PSN and PSS in the final effluent stream to tank
241-T-102. However, based on B-Plant cesium recovery records, it appears that 80.6
percent of the feed during the second and third quarters of 1972 consisted of PSN and 19.4
percent REDOX supernatant (RSN), with small amounts of current acid waste (CAW). It
cannot be established from these records the fraction of aluminum rich RSN that might have
been transferred to tank 241-T-102.
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D3.1.3 BiPO, METAL WASTE (MW)

Published sluicing records show that mo of the metal waste was sluiced out of this tank in
1953 and 1956. However, a residual inventory of 7.6 kL (2 kgal) of metal waste is thought
to have been left in the tank (Agnew 1996, Anderson 1990). This residual inventory is
generally consistent with the current analytical for this waste. According to these results, the
current uranium inventory is less than 2,860 kg. This corresponds to a possible inventory of
5,610 L (1,482 gal) of metal waste, based on known composition of tank 241-T-101 metal
waste (1.53 g moles of U/kg of metal waste) and assumed density of 1.74 kg/L (GE 1951,
Agnew 1996). This volume of metal waste would be expected to contain 380 kg of PO, and
935 to 2,142 kg of CO, (0.51 g moles of PO,/kg of metal waste and 1.92 to 4.4 g moles of
CO,/kg of metal waste sludge) (GE 1951). These estimates are not only consistent with the
current analytical estimates for PO, and CO;, but also indicate that a considerable fraction of
the PO, and CO, must have been added with the residual metal waste to this tank. The
current estimate for uranium (less than 2,860 kg) also appears to be consistent with the
sluicing records from this era which indicate that 81,800 kg of uranium were left in tanks
241-T-101, 241-T-102, and 241-T-103 after the last sluicing campaign.

D3.2 CESIUM AND STRONTIUM

Tank 241-T-102 has an estimated heat load of 3,843 Btu/h or 1,126 watts (Kummerer 1995).
This heat load corresponds to 238,600 Ci of *’Cs or 168,000 Ci of **Sr, values that are well
above the sample-based estimates for this tank (7,299 Ci of '*’Cs and 30,690 Ci of *Sr,
decayed to January 1, 1994). In addition to other sources of cesium and strontium, a
significant fraction of cesium may have been added from tank 241-T-101 during the third
quarter of 1972 (through the REDOX supernatant from tank 241-SX-114). The sample-based
inventory is equivalent to a heat load of 240 watts, based on a vapor space temperature of
24 °C (75 °F) and unknown waste temperature. Because the reliability of the tank
241-Thermal model has not been independently verified for this tank, it will be assumed for
purposes of the standard inventory estimate that the sample-based estimates for '*’Cs and *Sr
are correct. The sample-based estimates, on balance, seem to be more reasonable than the
HDW model estimates for this tank (161 Ci of **Sr and 135 Ci of '*'Cs, also decayed to
January 1, 1994).

D3.3 SUMMARY

The sample-based estimates for Si, Al, and Ni appear to be in the correct range and are
generally consistent with upper bounding estimates developed from other sources of
information, including process flowsheets, fuel and waste transaction records and the known
composition of common sludge layers in other tanks. Sample results for Mg, Mn, and SO,
are consistent with the composition of common sludge layers in other tanks, while Ni, Si,
and Zr estimates are also consistent with the expected trend for secondary receiver tanks (that
is, at lower concentration than in the primary receiver tanks). From the analysis of
secondary cesium recovery wastes, it was determined that projected inventories for Si and
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NON-ANALYTICAL DATA
Ia. Models/Waste Type Inventories/Campaign Information

Anderson, 1.D., 1990, A History of the 200 Area Tank Farms,
WHC-MR-0132, Westinghouse Hanford Company, Richland, ‘
Washington.

e  Document contains single-shell tank fill history and primary
campaign/waste type information up to 1981.

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

o — ocument describes a model for « imating tank w: inventor. 1\
process knowledge, radioactive decay estimates using ORIGEN, and
assumptions about waste types, solubility, and constraints.

Schneider, K.J., 1951, Flowsheets and Flow Diagrams of Precipitation
Separations Process, HW- 23043, Hanford Atomic Products Operation,
Richland, Washington.

e  Document contains compositions of process stream waste before
transfer to 200 Area waste tanks.

Ib. Fill History/Waste Transfer Records

Agnew, S. F., P. Baca, R. A. Corbin, T. B. Duran, and K. A. Jurgensen,
1996, Waste Status and Transaction Record Summary, WSTRS Rev. 4,
LA-UR-97-311, Rev. 0, Los Alamos National Laboratory, Los Alamos,
New Mexico.

e  Document contains spreadsheets picting all known tank
additions/transfers.

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

e  Document contains tank fill histories and primary campaign/waste type
information up to 1981.
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Te.

Mulkey, C. H., 1996, Single-Shell Tank System Waste Analysis Plan,
WHC-EP-0356, Rev. 1, Westinghouse Hanford Company, Richland,
Washington.

e  Document is the waste analysis plan for single-shell tanks as required
by WAC-173-303 and 40 CFR Part 265.

Schreiber, R. D., 1994, Tank 241-T-102 Tank Characterization Plan,
WHC-SD-WM-TP-225, Rev. 0, Westinghouse Hanford Company,
Richland, Washington.

° Document contains detailed sampling and analysis scheme for core
samples to be taken ‘om tank 241-T-102.

Stanton, G. A., 1996, Baseline Sampling Schedule, Change 96-04, (internal
letter 75610-96-11 to Distribution, August 22), Westinghouse Ha  d
Company, Richland, Washington.

e  Letter provides a tank waste sampling schedule through fiscal year 2002
and lists samples taken since 1994.

Winkelman, W. D., J. W. Hunt, and L. J. Fergestrom, 1996, Fiscal Year
1997 Tank Waste Analysis Plan, WHC-SD-WM-PLN-120, Rev. 1,
Lockheed Martin H: ford Corporation, Richland, Washington.

e  Document contains Hanford Federal Facility Agreement and Consent
Order requirement driven TWRS characterization program information
and a list of tanks addressed in fiscal year 1997.

Data Quality Objectives/Customers of Characterization Data

Dukelow, G. T., J. W. Hunt, H. Babad, and J. E. Meacham, 1995, Tank
Safety Screening Dara Qualiry Objective,
WHC-SD-WM-SP-004, Rev. 2, Westinghouse Hanford Company,
Richland, Washington.

e  DQO used to determine if tanks are under safe operating conditions.

Meacham, J. E., 1996, Implementation Change Concerning Organic DQO,
Rev. 2, (internal memorandum 2N160-96-006 to Distribution,
December 2), Duke Engineering and Services, Inc., Richland
Washington.

e  Memorandum changes logic of organic DQO to require total organic
carbon analysis on any sample that exhibits an exotherm.
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IIb. Samp

1g of Similar Waste Types

Hu, T. A., 1996, Tank Characterization Report for Single-Shell Tank

241-BX-104, WHC-SD-WM-ER-599, Rev. 0, Westinghouse Hanford
Company, Richland, Washington.

Document contains information on CWP waste type.

I . COMBINE ANALYTIC/ /NON-ANALYTICAL DATA

IIla. Inventories using both 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 __dionuclide Inventories: HDW Rev. 4,
LA-UR-96-3860, :. 0, Los Alamos National Laborat« _, Los
Alamos, New Mexico.

Document contains waste type summaries, primary chemical
compound/analyte and radionuclide estimates for sludge, supernatant,
and solids, as well as SMM, TLM, and ir vidual tank inventory
estimates.

Agnew, S. F., R. A. Corbin, J. Boyer, T. B. Duran, K. A. Jurgensen,

T. P. Ortiz, B. L. Young, R. Anema, and C. Ungerecht, 1996, History
of Organic Carbon in Hanford HLW Tanks: HDW Model Rev. 3,
LA-UR-96-989, Los Alamos National Laboratory, Los Alamos, New
Mexico.

Document attempts to account for the disposition of soluble organics
and provides estimates of TOC content for each tank.

Allen, G. K., 1976, Estimated Inventory of Chemicals Added to Underground

Waste Tanks, 1944 - 1975, ARH-CD-601B, Rev. 0, Atlantic Richfield
Hanford Company, Richland, Washington.

Document contains major components for waste types and some
assumptions. Purchase records are used to estimate chemical
inventories.
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Brevick, C. H., I. L. Stroup, and J. W. Funk, 1997, Historical Tank Content

Estimate for the Northwest Quadrant of the Hanford 200 East Area,
HNF-SD-WM-ER-351, Rev. 1, Fluor Daniel Northwest, Inc.,
Richland, Washington.

Document contains summary information for tanks in B, BX, and BY
Tank Farms as well as in-tank photo collages.

Brevick, C. H., I. L. Stroup, J. W. Funk, and K. Ewer, 1997,

Supporting Document for the Northwest Quadrant Historical |
Tank Content Estimate Report for T Tank Farm,
WHC-SD-WM-ER-320, Rev. 1, Fluor Daniel Northwest, Inc.,
Richland, Washington.

Document contains summary information for tanks in the C Tank Farm
as well as appendices containing more detailed information including
tank waste level history, tank temperature history, cascade and drywell
charts, riser information, in-tank photo collages, and tank layer model
bar chart and spreadsheet.

Brevick, C. H., L. A. Gaddis, and E. D. Johnson, 1996, Tank Waste Source

Term Inventory Validation, Vol 1, 11, and 111,
WHC-SD-WM-ER-400, Rev. 0A, Westinghouse Hanford Company,
Richland, Washington.

Document contains a quick reference to sampling information in
spreadsheet or graphical form for 24 chemic: : and 11 radionuclides for
all the tanks.

Hanlon, B. M., 1997, Waste Tank Summary Report for Month Ending

February 28, 1997, HNF-EP-0182-107, Lockheed Martin Hanford
Company, Richland, Washington.

This document, upd: :d monthly, contains a summary of: tank waste
volumes, Watch List tanks, occurrences, tank integrity information,
equipment readings, tank location, leak volur s, and other
miscellaneous tank information.
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Shelton, L. W., 1995, Chemical and Radionuclide Inventory for Single- and
Double-Shell Tanks, (internal mc___>randum #75520-95-007 to
R. M. Orme, on Aug. 8), Westinghouse Hanford Company, Richland,
Washington.

e  Memorandum contains a tank inventory estimate based on analytical
information.

Shelton, L. W., 1995, Radionuclide Inventories for Single- and Double
Shell-Tanks, (internal memorandum #71320-95-002 to F. M. Cooney,
on February 14), Westinghouse Hanford Company, Richland,
Washington.

e  Memorandum contains a tank inventory estimate based on analytical
information.

VanV t, R.J., ', Radionuclide and Chemical Inventories for the
Single-Shell Tanks, WHC-SD-WM-TI-565, Rev. 1, Westinghouse
Hanford Company, Richland, Washington.

e  Document contains selected sample analysis tables before 1993 for
single-shell tanks.

Wheeler, R. E., 1975, Analysis of Tank Farm Samples For Chlorine, (internal |
memorandum to R. L. Walser, on May 29), Atlantic Richfield Hanford
Company Operations, Richland, Washington.

e  Memorandum contains historical chlorine sample analysis results for a
few tanks.
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