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T : threshold limit for energetics is 480 J/g on a dry weight basis. Results obtained using
differential scanning calorimetry (DSC) indicated no exotherms exceeded the threshold limit.

- (Nuzum 1996). However, because of sample heterogeneity, three samples exceeded the limit
of 480 J/g at the upper 95 percent confidence level of the mean on a dry basis (see
Appendix C). The percent water for these same samples exceeded 25 percent (see
Appendix C), and the total organic carbon (TOC) for these samples was less than the limit of
30,000 ug/g; therefore, no DSC safety concern exists for tank 241-BY-112.

Historically, any exothermic agent in tank BY-112 should be low. Waste transfer records
indicate that the major waste type expected to be in the tank is BY saltcake. An ITS system
was operated in tank 241-BY-112. The ITS used electric emersion heaters and an airlift
recirculator to concentrate nonboiling aqueous (or supernatant) waste directly inside the tank.
T : heat from the ITS would drive off organics in the waste d degrade ferrocyanide.
Ferrocyanide and organics are the primary sources of exotherms in Hanford Site waste tanks.

2.1.2 Flammable Gas

Vapor phase measurements, which were taken in the tank headspace before the push mode
samples in October 1996, indicated flammable gas was detected at 1.0 percent of the lower
flammability limit (LFL). Appendix B provides data from these vapor phase measurements.

2.1.3 Criticality

The safety threshold limit is 1 g Z*Pu per liter of waste. - Assuming that all alpha is from
PPy and with a measured density of 1.46 g/mL, 1 g/L of ®*Pu is equivalent to 42 uCi/g of
alpha activity. Alpha activity in all samples was less than 0.2 uCi/g, well below this limit.
Additionally, as required by the DQO, the upper limit of the one-sided 95 percent confidence
interval on the mean for these results was less than 42 uCi/g. Appendix C provides the
method used to calculate confidence limits. Criticality is not a concern for this tank.

2.1.4 Total Organic Carbon

The dry weight notification | 1it for TOC is 30,000 ug/g. Three samples exceeded the
notification limit at the upper 95 percent confidence level of the mean (see Appendix C).
The percent water measured for these samples exceeds 23 percent (see Appendix C). The
DSC measured for these samples is less than the limit of 480 J/g. The low results associated
with the relatively high TOC values indicates a majority of the measured carbon is no longer
associated with hydrogen-containing compounds; therefore, it is not reactive. No safety
concern exists for tank 241-BY-112.

2-2
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Table 4-2. Acceptance of Evaluation of Characterization Data and
iformation for Tank 241-BY-112.

§afety categorization - Safe Yes Yes
Hazardous vapor screening DQU YeEs Issue resolved
Organic soivents No Not decided

Note:
'PHMC TWRS Program Office
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APPENDIX A

HISTORICAL TANK INFORMATION
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Figure A2-1. Riser Configuration for Tank
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A3.0 PROC SS KNOWL] 5E

The sections below 1) provide information ab« : the history of the major waste t  sfers that
involved tank 241-BY-112, 2) describe the process wastes that were transferred, and 3)
estimate the current tank contents based on the waste transfer history.

A3.1 WASTE TRANSFER . STORY

Table A3-1 summarizes the waste transfer history of tank 241-BY-112 (Agnew et al. 1997b).
T k241-BY-112 first received metal waste from ant during the second quarter of 1951.
During the first and fourth quarters of 1952, the tank received metal waste thror~h the
cascade from tank 241-BY-111. During the second, third, and fourth quarters or 1952,

tank 241-BY- |2 again received metal waste from B Plant.

Metal waste sludge was sent to tank 241-BY-111 during the first quarter of 1955. In the : |
second quarter of 1955, the tank received metal waste from B plant. During 1956,

tank 241-BY-112 received supernatant from tanks 241-BY-106, 241-BY-107, and |
241-BY-108. Ferrocyanide sludge was received during the second quarter of 1957, and |
supernatant was sent to the B-028 and B-029 cribs. During the third and fourth quarters of

1957, tank 241-BY-112 received supernatant from tank 241-C-105.

The tank remain¢ static until the second and third quarters of 1965 when supernatant was
sent to tanks 241-BY-109, 241-BY-101, and 241-BY-103. The tank received supernatant
from tanks 241-C-102 and tank 241-BY-111 from the third quarter of 1965 to the third
quarter of 1966. During the fourth quarter of 1967, tank 241-BY-112 received cladding
waste from PUREX.

In )66, a heater was placed in the tank to cause evaporation (ITS2). During late 1967 and
early 1968, tank 241-BY-112 received waste from tanks 241-C-110 and 241-B-102. From
the first quarter of 1968 to the second quarter of 1996, the tank received waste from the first
in-tank solidification unit (ITS1) tank 241-BY-102 as well as tanks 241-BY-111, 241-BY-
108, 241-BY-109, 241-BY-110, 241-BY-107, 241-BY-105, 241-BY-106, 241-BY-103,

2¢ BY-104, 241-B-106, 241-BY-102, 241-B-111, 241-BX-110, 241-BX-111, 241-B-112,
2¢ B-101, 241-B-105. During this same time, waste was transferred from the tank to
tanks 241-B-110, 241-BX-101, 241-BX-104, 241-BY-111, 241-C-102, 241-BY-108,
241-BY-109, 241-B-111, 241-BY-110, 241-BY-107, 241-BY-104, 241-BY-106, 241-B-111,
241-BY-105, 241-BY-102, 241-B-105, 241-BX-110, 241-F -103, 241-B-112, 241-B-101,

. -BX-106, 241-B-109 and 241-BY-105.

Table A3-1 lists the estimated amount of liquid evaporated during the ITS process from 1968
to 1975.

Interstitial liquor was salt well pumped to tank 241-AW-102 in the third quarter of 1982.


































Table A3-2. Historical Tank 1 rentory Estimate. (6 eets)

Pu 1.15E-03 -- 27 3.43E-04 E-04 [.54E-03

(g/L)

3.82E-02 5.5 _+03 {1.00E+04 |3.5u8-02 |3.70E-02 3.95E-02 [4.07E-02
Notes:

oV

'Unknowns in tank solids inventory are assigned by TLM.
*Water wt% derived from the difference of density and total dissolve scies.
3Volume average for density, mass average water wt% and TOC wt% carbon.

CI = confidence interval

0 'AY T0L-¥3-WM-dS-INH
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A4.0 SU__VEILLANCE DATA

Tank 241-BY-112 surveillance includes surface level measurements (liquid and solid) and
temperature monitoring inside the tank (waste and headspace). The data provide the basis
for determining tank integrity.

Liquid-level measurements may indicate whether there is a major le;: from a tank. Solid
surface-level measurements can indicate physical changes and consistency in the solid layers
such as those caused by gas generation and retention.

A4.1 SURFACE-LEVEL READINGS

The waste surface level for tank 241-BY-112 is measured by a manual tape located in
riser 19. On October 3, 1996, the waste surface level was 2.87 m (113 in.) as meas: 2d by
the manual tape. Figure A4-1 is a level history graph of the volume measurements.

A4.2 DRY WELL READI S

Tank 24  Y-112 has 7 dry wells. No dry well had readings greater than the 50 counts per
second above background radiation.

A4.3 INT RNAL TANK TEMPERATURES

Tank 241-BY-112 has a thermocouple tree located in risers 2. The Surveillance Analysis
Computer System (SACS) has data only from the thermocouple tree located in riser 2, with 6
thermocouples to monitor the waste temperature. The elevations of all thermocouples on this
tree are available. Temperature data, recorded from August 19° through December 1996,
were obtained from the SACS database (LMHC 1997).

The average temperature was 28.4 °C (83.2 °F), the minimum was 5 °C (41 °F), and the
maximum was 62.2 °C (144 °F). The average temperature of the SACS data over the last
vear (December 1995 through December 1996) was 28.1 °C (82.6 °F), the minimum was

°C (66 °F), and the maximum was 32.3 °C (90.1 °F). The maximum temperature on
December 18, 1996 was 31.6 °C (88.9 °F) on thermocouple 3 (in the waste) and the
minimum w  22.3 °C (72.1 °F) on thermocouple 6 (in the headspace). Figure A4-2 is a
graph of the weekly high temperatures. Brevick et al. (1996b) plots the individual
thermocouple readings. .

A-21
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Add .nive 241-07-112 1 102 IGLAPHS

The April 1988 photographic montage of the interior of tank 241-BY-112 (Brevick et al.
1996b) shows a white dry surface of saltcake. Various pieces of equipment, for example,
risers and identifiable debris ave been labeled in the photograph. The waste level has not
changed since the photographs were taken; therefore, this photographic montage should
accurately represent the current appearance of the tank’s waste.
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Tran, T. T., 1993, Thermocouple Status Single-Shell and Double-Shell Waste Tanks,
WHC-SD-WM-TI-553, Rev. 0, Westinghouse Hanford Company, Richland,
Washington.

\ ro, 1986, Piping Waste Tank Isolation 241-BY-112, Drawing H-2-73256, Rev. 2, Vitro
Engineering Corporation, Richland, Washington.
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APPENDIX B

SAMPLING OF TANK 241-BY-112
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B2.1.1 Sa1 )le Handling
Core 174

Six push mode core segments were removed from tank 241-BY-112 riser 18 on October 2
and 3, 1996. All segments were received by the 222-S Laboratory on October 29, 1996.
Table B2-2 gives the subsampling scheme and sample description.

Core 177
Six hme ore segments were removed from tank 241-BY-112 riser 21 on October 7,
1996. Alls nts were received by the 222-S Laboratory on October 31, 1996.
aable _.2-3 gives the subsampling scheme and sample description.
Fi 1 Blax
The field blank sample was prepared on October 8, 1996 and received by the
222-S Laboratory on October 15, 1996. The material recovered was treated as a drainable
liquid as directed by Baldwin (1997).
ydrostatic Head T 1id ¥ ink

There is no indication of the use of hydrostatic head fluid in procuring these samples.
A blank was not provided to the 222-S Laboratory.

B-5
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APPENDIX C

STATISTICAL ANALYSIS FOR ISSUE RESOLUTION
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APPENDIX C

STATISTICAL ANALYSIS FOR ISSUE RESOLUTION

Appendix C contains information on the data investigations required for the applicable DQOs
for tank 24 -BY-112, and it documents the results of statistical and other numerical
manipulations required in the DQOs. The analyses required for tank 241-BY-112 are
reported below.

0 TTIT TR rys 77

The safety screening DQO (Dukelow et al. 1995) defines acceptable decision confidence
limits in terms of one-sided 95 percent confidence intervals. In this appendix, one-sided
confidence limits supporting the safety screening DQO are calculated for tank 241-BY-112,
All data in this section are from the final laboratory data package for the 1996 core sampling
event for tank 241-BY-112 (Nuzum 1997).

Confidence intervals were computed for each sample number from tank 241-BY-112
analytical data. Tables C1-1 and C1-2 show the sample numbers and confidence intervals for
alpha and DSC, respectively.

The UL of a one-sided 95 percent confidence interval on the mean is as follows:
ﬁ + t(df,0.0S) * a';‘.

In this equation, 4 is the arithmetic mean of the data, d; is the estimate of the standard
deviation of the mean, and ty (s, is the quantile from Student’s t distribution with df degrees
of freedom for a one-sided 95 percent confidence interval.

For tank 241-BY-112 data (per sample number), df equals the number of observations minus
one.

Table C1-1 lists the UL of the 95 percent confidence interval for each sample number based
on alpha data. Each confidence interval can be used to make the following statement. If the
UL is less than 41 uCi/g (61.5 uCi/mL for liquid), reject the null hypothesis that the alpha is
greater than or equal to 41 uCi/g (61.5 uCi/mL for liquid) at the 0.05 level of significance.
Because no tank 241-BY-112 UL alpha results exceeded the threshold limits, criticality is not
a concern.

Table C1-2 lists the UL of the 95 percent confidence interval for each sample number based
on DSC data. Each confidence interval can be used to make the following statement. If the

C-3
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C3.0 APPENDIX C REFERENCES

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

Nuzum, J. L., 1997, Tank 241-BY-112, Cores 174 and 177 Analytical Results for the Final
Report, HNF-SD-WM-DP-229, Rev. 0, Rust Federal Services of Hanford Inc. for
Fluor Daniel Hanford, Inc., Richland, Washington.

Turner, D. A., H. Babad, L. L. Buckley, and J. = Me: ° 1, 1995, Data Quality Objective
toSi rtRe ‘utionofi . ic Comp™ vy Is
WHC-SD-WM-DQO-006, Rev. 2, Westinghouse Hanford Company, Richland,
Washington.

C-9






HNF-SD-WM-ER-701 Rev. 0

APPENDIX D

EVALUATION TO ESTABLISH BEST-BASIS INVENTORY
FOR SINGLE-SHELL TANK 241-BY-112
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APPENDIX D

EVALUATION TO ESTABLISH BEST-BASIS INVENTORY FOR
SINGLE-SHELL TANK 241-BY-112

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 available information for single-shell
tank 241 ~ 7-112 was performed, and a best-basis inventory was established. This work
follows the methodology that was established by the standard inventory task.

D1.0 CHEMICAL INFORMATION SOURCES

Available waste (chemical) information for tank 241-BY-112 includes the following:

e  Data from recent analyses of two partial push-mode core samples that were
collected in October, 1996 (see Appendix B).

e  The inventory estimate for this tar (Agnew et al. 1997) generated from 1e
HDW model developed at Los Alamos National Laboratory.

e  Tank Characterization Report data from other tanks historically identified as
having the same BY saltcake waste type. For specific tanks and references,
see Section D3.3.

D2.0 COMPARISON OF COMPONTNT INYT"ITORY VALUES

Tables 2-1 and 2-2 compare sample-based inventories derived from the analytical
concentration data from the core samples and the HDW model inventories. Table D2-1
compares nonradioactive components on a kilogram (kg) basis, and Table D2-2 compares the
ra oactive components on a total curie basis. The HDW model document (Agnew

et al. 1997) provides tank content estimates in terms of component concentrations and
inventories. The chemical species are reported without charge designation according to the
best basis inventory convention.

The sample-based inventories listed in the TCR were calculated by multiplying the mean
concentration of an analyte by the current waste mass, derived using the current tank volume

D-3
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D3.2 ASSUMPTIONS USED

The sections below provide an engineering evaluation of tank 241-BY-112 contents. For this
evalu: on, the following assumptions and observations were made.

e  Total waste mass is calculated using the sample-based measured density and
the tank volume listed in (Hanlon 1997) (1,101 kL [291 kgal]). The waste
types that contribute to the total volume are slightly different in each reference
as described in Sections D2.0 and D3.1. As a result, the two inventory
estimates are not made on the same waste type basis but vary by less than
about 3 percent. The different densities provide approximately an additional
11 percent error basis.

e  Only the BYSItCk waste stre.  contributed to solids formation.

¢  No radiolysis of NO; to NO, and no additions of NO, to the waste for
corrosion purposes are factored into this evaluation.

D3.3 BASIS FOR CALCULA1 )NS USED IN THIS EVALUATION

Table D3-1 summarizes the engineering evaluation approach used on tank 241-BY-112.
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shows the waste component concentrations for tank 241-BY-102, 241-BY-112, and the
saltcake defined waste composition from (Agnew et al. 1997).

As Table D3-2 indicates, the concentrations of major waste components such as sodium,
aluminum, nitrate, fluoride, and sulfate vary among the three comparison tanks

(tanks 241-BY-105, 241-BY-106, and 241-BY-110) by no more than a factor of about three.
However, the variation among tanks for minor components is much higher.

The iron, chromium, nickel, silicon, fluoride, phosphate, and sulfate concentrations in

sa Hles frc  tanks 241-BY-102 and 241-BY-112 are much higher than the corresponding
average concentrations of those components in the three BY Tank Farm comparison tanks.
The high sulfate and phosphate concentrations in tanks 241 ~Y-102 and 241-BY-112 are

ap] :ntly compensated by lower nitrate concentrations. Some apparent anomalies for

tanks 241-BY-102 and 241-BY-112 probably result from using tanks 241-BY-102 and
241-BY-112 as ITS units. These tanks contained the heater, whereas several other BY Tank
Farm tanks received previously cooled evaporated supernatant from tanks 241-BY-102 and/or
241-BY-112. In particular, components with lower solubilities would probably concentrate
and precipitate from solution and collect on the cooler surfaces of the ITS unit in

tanks 24 ‘BY-102 or 241-BY-112.

For several analytes, the average analytical-based composition from tanks 241-BY-105,
241-BY-106, and 241-BY-110 compare more favorably with the HDW model saltcake
composition than the composition of tanks 241-BY-102 or 241-BY-112. For others, the
opposite is true. For this reason, the tanks listed in Table D3-3 were used in the engineering
assessment to predict tank 241-BY-112 waste composition not these tanks.
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The HDW model does not represent the decreased solubilities for components in

ik 241-BY-112 (for example, chromium, phosphate, sulfate, and fluoride) that are
normally soluble other non-ITS evaporator tanks containing BY saltcake. The increased
temperatures and rapid boil-off in tank 241-BY-112 probably resulted in concentration and
precipitation of these components. These are very complicated multiphasic, multicomponent
solution equilibria. The concentrated supernatants were transferred to other BY farm tanks
for cooling and further precipitation of the more soluble components.

Because tank 241-BY-112 was an ITS evaporator tank, it is judged that the analytical data
from the 1996 core sample best represents the component concentrations for this tank. With
the exception of tank 241-BY-102, other tanks in the BY farm received concentrated
supernatants from the ITS evaporator tanks. The waste in these receiver tanks exhibit

marl 7 different concentrations of certain components. Tank 241-BY-111 received
numerous direct transfers from tank 241-BY-112 and appears to be an exception.

Tank 241-BY-112 has an unusually high concentration of Cr, and tank 241-BY-111 has an
unusually high concentration of Si. There is no apparent explanation from process history
for these discrepancies. When the concentrations for these components and those of tank
241-BY-102 are averaged, the predicted inventories are not as accurate. This results in an
apparent significant under prediction of Cr and a significant over prediction of Si in tank
241-BY-1 2 in the engineering assessment inventory.

Radionuclides were not measured in tanks 241-BY-102, 241-BY-111 or 241-BY-112. The
best basis radionuclide values were engineering assessment values based on the heat load of
tank 241-BY-111 from (Kummerer 1995), (Grigsby et al. 1992) or HDW values.

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

Information about chemical, radiological, and/or physical properties is used to perform safety
analyses, engineering evaluations, and risk assessment associated with waste management
activities, as well as regulatory issues. These 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 suitable for
long-term storage.

Chemical and radiological inventory information are generally derived using three
approaches: 1) component inventories are estimated using results of sample analyses,

2) component inventories are estimated using the HDW model based on process knowledge
and historical information, or 3) a tank-specific process estimate is made based on process
flowsheets, reactor fuel data, essential material usage, and other operating data. The
information derived from these different approaches is often inconsistent.

— e — —
— —
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The inventory values reported in Tables D4-1 and D4-2 are subject to change. Refer ' the
..nk Characterization Database for the most current inventory values.

Best-basis tank inventory values are derived for 46 key radionuclides (Kupfer et al. 1997), all
decayed to a common report date of January 1, 1994. Often, waste sample analyses have
reported only *Sr, '*’Cs, 2*?*°Py, and total uranium (or total beta and total alpha), while
other key radionuclides such as “Co, *Tc, I, *¥Eu, '**Eu, and ' Am have been reported
infrequently.  or this reason, it has been necessary to derive most of the 46 key
radionuclides by computer models. These models estimate radionuclide activity in batches of
reactor fuel, account for the split of radionuclides to separations plant waste streams, and
track their movement with tank waste transactions. (These computer models are described in
Kupfer et al. 1997 and in Watrous and Wootan 1997.) Model generated values for
radionuclidi in any of 177 tanks are repor | in Agnew et = (19..,. ...e best-basis value
for any one analyte may be a model result or a sample or engineering assessment-based
result if available. (No attempt has been made to ratio or normalize model results for the

46 radionuclides when values for measured radionuclides disagree with the model.) For a
discussion of typical error between model derived values and sample derived values, see
Kupfer et al. (1997).

D-17
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Hanford Company, Richland, Washington.

Simpson, B. C., R. D. Cromar, R. D. Schreiber, 1996b, Tank Characterization Report for
Single-Shell Tank 241-BY-110, WHC-SD-WM-ER-591, Rev. 0, Westinghouse
Hanford Company, Richland, Washington.

Watrous, R. A. and D. W. Wootan, 1997, Activity of Fuel Batches Processed Through
Hanford Separations Plants, 1944 Through 1989, HNF-SD-WM-TI-794, Rev. 0,
Lockheed Martin Hanford Corp. for Fluor Daniel Hanford, Inc., Richland,
Washington.
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APPENL... E
BIBLIOGRAPHY FOR TANK 241-BY-112
Appendix E is a bibliography of information that supports the characterization of

tank 241-BY-112. This bibliography represents an in-depth literature search of all known
information sources that provide sampling, analysis, surveillance, and modeling information,

as well as processing occurrences associated with tank 241-BY-112 and its respective waste -

types.

The references in this biblic _ phy are separated into three broad categories containing
references oken down into subgroups. These categories and their subgroups are listed
below.

| NON-ANALYTICAL DATA

Ia. Models/Waste Type Inventories/Campaign Info1 ition

Ib.  Fill History/Waste Transfer Records

Ic. Surveillance/Tank Configuration

Id.  Sample Planning/Tank Prioritization

Ie.  Data Quality Objectives/Customers of Characterization Data

1I. ANALYTICAL DATA - SAMPLING OF TANK WASTE AND WASTE YPES
Ha. Sampling of tank 241-BY-112
IIb. § pling of BY Saltcake Waste Type

™ COl 3INED ANALYTICAL/NON-ANALYTICAL DATA
IITa. Inventories using both Campaign and Analytical Information

IIIb. Compendium of Existing Physical and Chemical Documented Data Sources

This bibliography is broken down into the appropriate sections with an annotation at the end
of each reference, or set of references, describing the information source. A majority of the
information listed below is available in the Lockheed Martin Hanford Corporation Tank
Characterization Safety and Resource Center.
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Ic.

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

e  Contains tank fill histories and primary campaign/waste type
information up to 1981.

Surveillance/Tank Configuration

Alstad, A. T., 1993, Riser Configuration Document for Single-Shell Waste
Tanks, WHC-SD-MW-TI-053, Rev. 0, Westinghouse Hanford
Company, Richland, Washington.

e  Shows riser locations in relation to tank aerial view and a description of
each riser and its contents.

Lipnicki, J., 1996, Waste Tank Risers Available for Sampling,
WHC-SD-WM-TI-710, Rev. 3, Westinghouse Hanford Company,
Richland, Washington.

° Assesses riser locations for each tank; however, not all tanks are
included/completed. Also includes an estimate of the risers available
for sampling. |

Tran, T. T., 1993, Thermocouple Status Single-Shell and Double-Shell Waste
Tanks, WHC-SD-WM-TI-553, Rev. 0, Westinghouse Hanford
Company, Richland, Washington.

Provides thermocouple location and status information for single- and
double-shell tanks.

Welty, R. K., 1988, Waste Storage Tank Status and Leak Detection Criteria,
WHC-SD-WM-TI-356, Rev. 0, Westinghouse Hanford Company,
Richland, Was™ " igton.

e  Provides leak detection information for all single- and double-shell
tanks. Includes liquid level, liquid observation well, and drywell
readings.
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Ie.

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

o  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. _.. Meacham, 1995, Tank
Safety Screening ~ata " wlity Obiective, WHC-SD-WM-SP-004,
w2V, 2, Westinghouse Hanford _ompany, Richland, Washington.

e  Determines whether tanks are under safe operating conditions.

1 acham, J. E., 1996, Implementation Change Concerning Organic DQO,
Rev. 2, (internal letter 2N160-96-006 to distribution, December 2),
Duke Engineering and Services Hanford for Fluor Daniel Hanford,
Inc., Richland, Washington.

Changes the organic DQO strategy to test for TOC for any exotherm.

Meacham, J. E., 1996, Increase Scope To Organic DQO, (internal letter
2N160-96-003 to J. G. Kristofzski, October 31), Duke Engineering and
Services, Inc. for Fluor Daniel Hanford Inc., Richland, Washington.

e  Increases the scope of organic DQO to all single-shell tanks.

Osborne, J. W., J. L. Huckaby, E. R. Hewitt, C. M. Anderson,
D. D. Mahlum, B. A. Pulsipher, and J. Y. Young, 1994, Data Qualiry
Objectives for Generic In-Tank Health and Safety Vapor Issue
Resolution, WHC-SD-WM-DQO-002, Rev. 0, Westinghouse Hanford
Company, Richland, Washington.

e  Determines whether tank vapor spaces contain potentially flammable
levels of gases and vapors and/or whether there is a potential for
worker hazards associated with the toxicity of constituents in any vapor
emissions from the tanks.
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Caprio, G. S., 1995, Vapor and Gas Sampling of Single-Shell Tank
241-BY-112 Using the Vapor Sampling System,
WHC-SD-WM-RPT-125, Rev. 0, Westinghouse Hanford Company,
Richland, Washington.

Contains vapor sampling analytical results from November 1994.

Huckaby, J. L. and D. R. Bratzel, 1995, Tank 241-BY-112 Headspace Gas
and Vapor Characterization Results for Samples Collected in November
1994, WHC-SD-WM-ER-441, Rev. 1A, Westinghouse Hanford
Company, Richland, Washington.

e  Contains vapor sampling analytical results from November 1994.

Schuelein, V. L., 1972, Dilution Requirements of High Salt Supernatants,
(internal letter 071972 to T. D. Anderson, July 19), Atlantic Richfield
Hanford Company, Richland, Washington.

e  Contains results of dilution studies of tank 241-BY-112 waste samples.

Schulz, W. W., 1968, Characterization of the Organic Material in the 112-BY
Tank, BNWL-CC-1517, Pacific Northwest Laboratory, Richland,
Washington.

e  Contains waste sampling analytical results.

Skolrud, J. O., 1971, Dissolution of BY112 Sludge Samples, (internal letter
I-71-37 to J. S. Buckingham, April 26), Atlantic Richfield Hanford
Company, Richland, Washington.

Wheeler, R. E., 1976, Analysis of Tank Farm Samples 12/18/1975 through
01/08/1976, (internal letter 010876 to R. L. Walser, January 8),
Atlantic Richfield Hanford Company, Richland, Washington.
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|
} III. COME VED ANALYTICAL/NON-ANALYTICAL DATA
IITa. 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 Radionuclide Inventories: HDW Rey. 4,
LA-UR-96-3860, Rev. 0, Los Alamos National Laboratory, Los
Alamos, New Mexico.

e  Contains waste type summaries, primary chemical compound/analyte
and radionuclide estimates for sludge, supernatant, and solids, well
as SMM, TLM, and individual 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.

e  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.

e  Contains major components for waste types and some assumptions.
Purchase records are used to estimate chemical inventories.

Allen, G. K., 1975, Hanford Liquid Waste Inventory as of September 30,
1974, ARH-CD-229, Rev. 0, Atlantic Richfield Company, Richland,
Washington.

e  Contains major components for waste types and some assumptions.
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Toth, J. J., C. E. Willingham, P. G. Heasler, and P. D. Whitney, 1994,
Organic Carbon in Hanford Single-Shell Tank Waste, PNL-9434,
Pacific Northwest Laboratory, Richland, Washington.

Contains organic carbon analytical results and model estimates for
tanks.

I . Compendium of Existing Physical and Chemical Documented Data Sources

A_ =w, S. F. and J. G. Watkin, 1994, Estin ‘on of Limiting Solubilities for
Ionic Species in Hanford Waste Tank Supernates, LA-UR-94-3590, Los
Alamos National Laboratory, Los Alamos, New Mexico.

e  Gives solubility ranges used for key chemical and radionuclide
components based on supernate sample analyses.

Brevick, C. H., R. L. Newell, and J. W. Funk, 1996, Supporting
Document for the Northeast Quadrant Historical Tank Content
Estimate Report for BY Tank Farm, WHC-SD-WM-ER-312,
Rev. 1A, Westinghouse Hanford Company, Richland,
Washington.

e  Contains summary information for tanks in the BY Tank Farm as well
as appendixes 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. Johnsdn, 1996, Tank Waste Source
Term Inventory Validation, Vol I, 11, and 111, WHC-SD-WM-ER-400,
Rev. 0OA, Westinghouse Hanford Company, Richland, Washington.

e  Contains a quick reference to sampling information in spreadsheet or
graphical form for 24 chemicals and 11 radionuclides for all tanks.

Hanlon, B. M., 1997, Waste Tank Summary Report for Month Ending
April 30, 1997, HNF-EP-0182-109, Westinghouse Hanford Company,
Richland, Washington.

° Contains a summary of tank waste volumes, Watch List tanks,
occurrences, tank integrity information, equipment readings, tank
location, leak volumes, and other miscellaneous tank information.
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Van Vleet, R. J., 1993, Radionuclide and Chemical Inventories for the
Single-Shell Tanks, WHC-SD-WM-TI-565, Rev. 1, Westinghouse
Hanford Company, Richland, Washington.

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