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1.0 INTRODUCTION

‘the Tank Waste Remediation System (TWRS) is to characterize waste in

support of waste management and disposal activities at the Hanford Site. Analytical data from

sampling and an
atank ck acter
single-shell tank

The objectives ¢
associated with
waste in terms ¢
technical issues,
recommendatio!
appendices cont
Hanford Federc
M-44-15c, chan
Waste Informat:

1.1 SCOPE

The characteriza
historical source
issues discussed
derived from the
including surveil
expected tank c(
sampling events
Appendix C pro
resolution. App
estimate. Apper
known informati

s and other available information about a tank are compiled and maintained in
m report (TCR). This report and its appendices serve as the TCR for
-TX-104.

s report are 1) to use characterization data in response to technical issues
241-TX-104 waste, and 2) to provide a standard characterization of this
est-basis inventory estimate. Section 2.0 summarizes the response to

ion 3.0 shows the best-basis inventory estimate, Section 4.0 makes

out the safety status of the tank and additional sampling needs. The
Jpporting data and information. This report supports the requirements of 1e
cility Agreement and Consent Order (Ecology et al. 1997), Milestone

quest M-44-97-03 to "issue characterization deliverables consistent with the
equirements Document developed for FY 1999" (Adams et al. 1998).

information in this report originated from sample analyses and known
amples were obtained and assessed to fulfill requirements for tank specific
ection 2.0 of this report. Other information was used to support conclusions
:sults. Appendix A contains historical information for tank 241-TX-104

2 information, records pertaining to waste transfers and tank operations, and
its derived om a process knowledge model. Appendix : summarizes recent
Table 1-1), sample data obtained before 1989, and sampling results.

; the statistical analysis and numerical manipulation of data used in issue

x D contains the evaluation to establish the best basis for the inventory

E is a bibliography that resulted from an in-depth literature search of all
ources applicable to tank 241-TX-104 and its respective waste types.

snple/Dai

Table 1-1

Vapor sample
(5/05/97)

_Push core 230
(2/18/98)

_as Tank headspace n/a
| Ri 13A,6.1m
(20 ft) be v top of
] Solid/liquid Riser 9A 2 segments, upper | 100% segment 1,

segment 2 and 2A,
100% for seg. 2,
67% for segment
2A, stopped
because of high
downforces.

1-1
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 Bample/Dat ]
Push core 231 | Solid/liquid
(2/23/98)

Riser 13.1&

2 segments, upper
half and lower half

for segment 2 and

100% of segment
1, 5.25in stroke

2A. 100%
recovery. Stopped
because of high
down forees. |

Notes:
n/a = not applicable

'Dates ar. 1 the mm/dd/yy format.

1.2 TANK BACKGROUND

Tank 241-TX-104 is located in the 200 West Area TX Tank Farm on the Hanford Site. The tank
went into service in 1950. Tank 241-TX-104 began filling in November 1950 with metal waste.
The tank contained metal waste until the fourth quarter of 1956 when the tank was declared
empty. The tank later received REDOX waste. The tank was labeled inactive in 1977. The tank
was interim stabilized in September 1979 with intrusion prevention completed in August 1984.

The tank is classified as a sound stabilized tank.

Table 1-2 is an overall description of tank 241-TX-104. The tank has a maximum storage
capacity of 2,87" kL (758 kgal), and presently contains an estimated 246 kL (65 kgal) of
noncomplexed v ste (Hanlon 1998). The tank is not on the Watch List (Public Law 101-510).

1-2
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2.0 RESPONSE .J TECHN ‘AL ISSUES

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

e Safe
safet

e Org
wast

Org:
of o1

No new issues v

Data from the a
measurements (]
means to respor
the May 1997 v.
Appendix B for

2.1 SAF TYS

The data needec
documented in !
potential safety
and/or tank heac
separately below.

2.1.1 Exotl

The first rec
(Dukelow e
ferrocyanide
the waste sa
ietics €

v sh

Results obte
exotherms i
241-TX-10¢

2.1.2 Flammable¢

reening: Does the waste pose or contribute to any recognized potential
yblems?

complexants: Does the possibility exist for a point source ignition in the
owed by a propagation of the reaction in the solid/liquid phase « the waste?

s« rents: Does an organic solvent pool exist that may cause a fire or ignition
> solvents in entrained waste solids?

identified for this tank in Brown et al. (1998).

is of February, 1998 push core samples (Steen 1998) and tank vapor space

sherer et al. 1997), along with available historical information, provided the
the technical issues. Sections 2.1 and 2.2 present the response. ..ata from

sample provided the means to address the vapor screening issue. See

Jle and analysis data for tank 241-TX-104.

IENING

creen the waste in tank 241-TX-104 for potential safety problems are
Safety Screening Data Quality Objective, (Dukelow et al. 1995). These
iems are exothermic conditions in the waste, flammable gases in the waste
:e, and criticality conditions in the waste. Each condition is addressed

ynditions (Energetics)

outlined in the safety screening Data Quality Objective (DQO)

is to ensure there are not sufficient exothermic constituents (organic or
’41-TX-104 to pose a safety hazard. The safety screening DQO required
ile be tested for energetir< every 24 cm (9.5 in.) to determine whether the
1e safety threshold limit. ...e threshold limit for energetics is 480 J/g on

; differential scanninp ~alc  netry (DSC) indicated that there were no
e samples analyzed. ..erefore exothermic activity is not a concern for tank

ras

Headspace measur=ments were taken from riser 13A before taking the February 1998, push core

samples. Flamma
flammability limit
Data for the Febn
1997 vapor phase

yas was not detected in the tank headspace (0 percent of the lower

L]). This is well below the safety screening limit of 25 percent of the LFL.
1998, July 1996 and May 1997 headspace vapor measurements and May
iples are presented in Appendix B.
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2.1.3 Criticality

The safety screening DQO threshold for criticality, based on total alpha activity, is 1 g/L.

Because total alpha activity is measured in pCi/g instead of g/L, the 1 g/L limit is converted into
units of uCi/g by assuming that all alpha decay originates from “°Pu. The safety threshold limit is
1 g 2°Pu per liter of waste. Assuming that all alpha is from *°Pu for a maximum density of 2.05
g/mL, 1 g/L of *Pu is 30.0 uCi/g of alpha activity. The maximum total alpha activity result for
solids was 1.22 uCi/g, with a maximum upper limit to a 95 percent confidence interval on the
mean of 2.7 uC+/q. For drainable liquids, the maximum total alpha was 6.89 puCi/mL with a
maximum uppe! imit to a 95 percent confidence interval on the mean of 10.2 uCi/mL. This is
well below the hquid threshold value of 61.5 uCi/mL. Therefore, criticality is not a concern for
this tank. Appendix C contains the method used to calculate confidence limits.

2.2 ORGANIC COMPLEXADN 3

The data required to support the organic complexants issue are documented in Memorandum of
Understanding for the Organic Complexant Safety Issue Data Requirements (Schreiber 1997).
Energetics by DSC and sample moisture analyses were conducted to address the organic
complexants issue (Meacham et al. 1998)..

Data results showed that there were no exotherms for this tank. The total organic carbon (TOC)
values ranged from 315 to 2,750 ugC/g for solids and 1,190 to 1,510 pgC/mL for drainable
liquids. Because all TOC values were well below 4.5 percent, and the probability of a propagating
event is not a cor~cern for this tank. Therefore, the tank is classified as "safe" for this issue.

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

2.3 ORGANIC SOLVENTS SAFETY SCREENING

The data required to support the organic solvent screening issue are documented in the Data
Quality Objective to Support Resolution of the Organic Solvent Safety Issue (Meacham et al.
1997). The DQO requires tank headspace samples be analyzed for total nonmethane organic
compounds to determine whether the 0 nic tractant poolinthetank ah rd. The purpose
of this assessment is to ensure that an 0 nic solvent pool fire or ignition of o nic solvents
cannot occur.

Vapor samples taken May 5, 1997 show  the concentration of total nonmethane organic
hydrocarbon in tank 241-TX-104 was 1.39 mg/m® with an estimated organic solvent pool size of
0.381 m* (Huc by and Sklarew 1997), below the limit of 1 m®.

The organic solvent safety issue is expected to be closed in 1999.
2.4 OTHER TECHNICAL ISSUES

2. 1 Hazardous Vapor Screening

Vapor samples were taken to address the Data Quality Objectives for Tank Hazardous Vapor
Safety Screening (Osborne and Buckley 1995). However, this is no longer an issue because
headspace vapor (sniff) tests are required for the safety screening DQO (Dukelow et: 1995),
and the toxicity issue was closed for all tanks (Hewitt 1996).

2-2





















The results of all
analytes did not «
samples. The m:
well below the ti
measured in the |
m? ,was well belc

Table 4-1 summi
review status an
required to be ac
indicates by "yes
performed. Coh
that is responsibl
sampling or anal
be needed to sati

Ta

Note:
! The orgai
*The-orgar

Table 4-2 summa
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4.0 RECOMMENDATIONS

ilyses performed to address potential safety issues showed the primary

sed safety decision threshold limits. No exotherms were found in any of the
1um total alpha value was 1.22 nCi/g for solids and 6.89 pCi/mL for liquids,
hold limits of 30.0 uCi/g and 61.5 pCi/mL. No flammable gas (0% LFL) was
. headspace. Vapor samples showed the estimated organic pool size of 0.381
he safety limit of 1 m’.

2s the Project Hanford Management Contractor (PHMC) TWRS Program
ceptance of the sampling and analysis results reported in this TCR. All issues
ssed by sampling and analysis are listed in column 1 of Table 4-1. Column-2

- "no" whether issue requirements were met by the sampling and analysis

3 indicates concurrence and acceptance by the program in PHMC/TWRS

r the applicable issue. A "yes" in column 3 indicates that no additional

; are needed. Conversely, "no"indicates additional sampling or analysis may
issue requirements.

'4-1. Acceptance of Tank 241-TX-104 Sampling and Analysis.

Yes Yes
Yes Yes
Yes Yes

;omplexant safety issue was close December 1998 (Owendoff 1998).
olvent safety issue is expected to be closed in 1999.

s the status of PHMC TWRS Program review and acceptance of the

evaluations and other characterization information contained in this report. Column 1 lists the

different evaluatic

performed in this report. Column 2 shows whether issue evaluations have

been completed or are in progress. Column 3 indicates concurrence and acceptance with the

evaluation by the ,

sgram in PHMC/TWRS that is ___ponsible for the applicable issue. A "yes"

indicates that the evaluation is completed and meets all issue requirements.
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Table 4-2. Acceptance of Evaluation of Characterization Data and
Information for Tank ?41-TX-1n4

Organic complexant.;ﬁo Yes Yes
Organic solvents DQO? ''Yes Yes
Safety screening DQO | Yes Yes

Notes:
MOU = memorandum of understanding

!The orgr—‘c complexants safety issue was closed in December 1998 (Owendoff 1998).
The org:__c solvents safety issue is expected to be closed in 1999.
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APPENDIX A
HISTORICAL TANK FORMATION
Appendix A desc  ; tank 241-TX-104 based on historical information. For this report,
historical inform: includes information about the fill history, waste types, surveillance,or
modeling data ab  he tank. This information is necessary for providing a balanced assessment
of sampling and :  tical results.

This appendix co  1s the following information:

e Secti( 1.0: Current tank status, including the current waste levels and the tank
stabili  n and isolation status

e Sectic  2.0: Information about the tank design

e Sectic  3.0: Process knowledge about the tank, the waste transfer history, and the
estim:  contents of the tank based on modeling data

o Sectic  4.0: Surveillance data for tank 241-TX-104, including surface-level
readir  emperatures, and a description of the waste surface based on photographs

o Sectic  5.0: References for Appendix A.

Al1l.0 CURRENT TANK STATUS

As of September . 1998, tank 241-TX-104 contained an estimated 246 kL (65 kgal) of
_noncomplexed wa  (Hanlon 1998). Table Al-1 shows the volumes of the waste phases found in
the tank.

In 1977, tank 241  [-104 was labeled inactive. It was interim stabiliz~- in September 1979 and
intrusion preventic  interim isolation) was completed in August 1984. ..ie tank is classified as a-
sound stabilized t: The tank is not on the Watch List (Public Law 101-510).
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Figure A2-1. Riser Configuration for Tank 241-TX-104.
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A3.2 HISTC CAL ESTIMATION OF TANK CONTENTS
The historical transfer data used for this estimate are from the following sources:

- Y-~ ““3tus and Transaction Record Summary: WSTRS, Rev. 4, (Agnew et al.
a tank-by-tank quarterly summary spreadsheet of waste transactions.

l'ank Chemical and Ri = onuclide Inventories:. HDW Model Rev. 4 (Agnew
7a) contains the Hanford defined waste (HDW) list, the supernatant mixing
VM), the tank layer model (TLM), and the inventory estimates.

v list is comprised of approximately 50 waste types defined by concentration
analyes/compounds for sludge and supernatant layers.

[ defines the solid layers in each tank using waste composition and waste
iformation.

1 is a subroutine within the HDW model that calculates the volume and
ion of certain supernatant blends and concentrates.

the TLM defines the solid layers in each tank. The SMM uses information
e .M, and the HDW list to describe the supernatants and concentrates in
the WSTRS, TLM, SMM, and HDW list determine the inventory estimate
: model predictions are considered estimates that require furth.  evaluation

nd SMM, tank 241-TX-104 contains two layers, a layer of 178 kL (47 kgal.)

d a layer of 68 kL (18 kgal) of Metal Waste (MW). Figure A3-1isa

ion of the estimated waste type and volume for the tank layer.

IMT2 layer should contain the following major constiuents listed from

1 above one percent by weight: sodium, aluminum, hydroxide, nitrate, nitrite,

e. Constituents below one percent but above 0.1 percent by weight are:

1 phosphate s1llca fluoride ~hlonde, organic carbon, and uranium. The
¥ICs and *Sr. The 241-, X-104 MW layer should contain the following

.ted from highest concentration above one percent by weight: sodium

carbonate, and phosphate. Constituents below one percent but above 0.1

2 iron, calc1um nitrate, and sulfate. The primary radionuclide are *’Cs and

»ws the historical estimate of the expected waste constituents and their
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Figure A3-1. Tank Layer Model.
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A4.0 SURVEILLANCE DATA

Tank 241-TX-104 surveillance consists « surface-level measurements (liquid and solid) and
temperature monitoring inside the tank (waste and headspace) and leak detection well (dry well)
monitoring for radioactivity outside the tank. Surveillance data provide the basis for determining
tank integrity. Liquid-level measurements can indicate whether the tank has a major leak. Solid
surface-level measurements indicate physical changes in and consistencies of the solid layers of a
tank. Dry wells located around the tank perimeter may show increased radioactivity because of
leaks.

A4.1 SURFACE-LEVEL READINGS

An automatic Food Instrument Corporation (FIC) gauge set in intrusion mode was used to
monitor the surface level through riser 8 until January 1996. Manual and automatic ENRAF'
gauges replaced the FIC gauge starting in April 1996 and September 1996 respectively.
Automatic ENRAF™ readings are taken daily and manual ENR/ ™ readings are taken
quarterly. The surface-level plot indicates a relatively steady waste level from January 1991 to
January 1994 with FIC readings ranging from 77.98 cm (30.7 in.) to 83.82 cm (33 in.) (Brevick et
al 1997). The surface level on September 30, 1998 was 83.1 cm (32.7 in). Figures A4-1 and A4-
2 show the surface level history from 1954 to present. Discrepancy reports were issued on the
June 1996 surface level measurement and on high surface level measurements taken between May
and August 19¢~ All discrepancies were attributed to instrument error, and were resolved by
flushing and cal -ating the displacer for the ENRAF gauge.

Tank 241-TX-104 has no liquid observation well, but it has six identified dry wells. Dry well
51-04-05 is active with readings below 200 counts/sec. Dry well 51-04-02 was active before
1990 but currently has readings below 50 counts/sec (Brevick et al 1997).

A4.2 INTERNAL TANK TEMPER/ JRES

Tank 241-T3 % has a single thermocouple tree with  therm wup”~ to monitor the waste
temperature through riser 4. In the past, other risers and equipn t have been used to monitor
the temperatt  in the tank (Brevick et al. 1997). Thermocouple 1 is 29.9 cm (0.982 ft) from the
tank bottom and is the only thermocor | 2 that measu; wastet _  ature. The >couples 2
through 10 are spaced at 61-cm (2-ft) intervals above thermocouple 1 and meast ; dome space
temperatures. Thermocouples 10 throu; 14 are at 1.22 m (4 ft) intervals (Tran 1993).

Temperature data for the first 12 thermocouples recorded from November 1975 to October 1998
were available from the surveillance analysis computer system. Thermocouples 13 and 14 had
only two data points each and were not plotted. Within this time span, there was one large break
and several small breaks that occurred in the temperature data sequence for all of the
thermocouples. The large break occurred between November 1983 and August 1994.

The maximum temperature was 58.3 °C (137 °F) taken by thermocouples 8,9 and 10 on
November 5, 1975. The minimum temperature was 10 °C (50 °F) taken by thermocouple 1 on
August 15, 1982. The average tank temperature for all the thermocouples from November 5,
1975 to September 30, 1998 1s 20.0 °C (68 °F) (Brevick et al. 1997). Only thermocouple 1 is in
the waste, all other temperatures are headspace measurements. Figure A4-3 is a graph of the
weekly high temperature.

'ENRAF is a trademark of ENRAF Corporation, Houston, Texas.

A-14



HNF-SD-WM-ER-672 Rev. 1

A4.3 TANK 241-TX-104 PHOTOGRAPHS

The October 1984 photographic montage of tank 241-TX-104’s interior shows a dark surface of
supernatant surro—-—ed by a tan-colored saltcake. The tan-colored saltcake crust covers nearly

the entire right ha
A Food Instrume:
background. The
Although the pho
contents of the ta
(Brevick et al. 19

f the tank surface. In the foreground, a recirculating nozzle can be seen.
~orporation (FIC) level probe and a temperature probe can be seen in the
ight light near the center of the tank is the reflection from the camera light.
raphs were taken in 1984 they should be representative of the current
because no transfers have occurred since the photographs were taken
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Figure A4-2. Tank 241-TX-104 Current Surface Level Measurements'
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! Fluctuations in meas  nents in January 1996 and May through August 1997 attributed to instrument error (see
Section A4.1).
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Figure A4-3. Tank 241-TX-104 High . cmperature Plot.'

Temperature 7)

O N O n O wn O v O
T M NN~ = O O N O vnNO NN O v O v O
_— o o gt et e et e e ONON 00 00 I I DO O W
| | ! | | | ] _ !
I I 1 T T ] T
| 1/95
| 1/91
L 1/87
L 1/83
| 1/79
|
|
1 i I 1 i I i 1/75
o wv o v o vy o v o vy o
O Vel v <t <t o o o o~ — —

Temperature °)

' No temperature n  1surements were obtained between May 1983 and July 1994.
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APPENDIX B
SAMPLING OF TANK 241-TX-104

s sampling and analysis information for each known sampling event for tank
esses sample results. It includes the following.

31.0: Tank Sampling Overview
32.0: Sampling Events
B3.0: Assessment of Characterization Results

B4.0: Appendix B References

B1.0 TANK SAMPLING OVERVIEW

s the sampling and analysis events for tank 241-TX-104. Core samples were

98 to satisfy the requirements of the Tank Safety Screening Data Quality

et al. 1995), and the Memorandum of Understanding for the Organic

ssue Data Requirements (Schreiber 1997). Core sampling and analyses were
-ance with the Tank 241-TX-104 Core Sampling and Analysis Plan (McCain

ssions of the sampling and analysis procedures can be found in the Tank

ference Guide (DeLorenzo et al. 1994). Vapor samples were taken May 5,

quirements of the Data Quality Objective to Support Resolution of the

2ty Issue (Meacham et al. 1997) and the Data Quality Objectives for Tank

fety Screening (Osborne and Buckley 1995).

__rtank 241-. X-1 are described in Sectior. ... 3.

B2.0 SAMPLING EVENTS

»s sampling events. Tables B2-6 through B2-48 show analytical results. The
sample results and May 1997 vapor sample results were used to characterize

current tank contents. Historical sampling results are discussed in Section B2.3. Table B2-1
summarizes the sampling and analytical requirements for tank 241-TX-104.
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B2.1 1998 CORE SAMPLING _ YENT

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

the organic complexants safety issue req ‘ed DSC analyses. Although no exotherms were
observed, total inorganic carbon (TIC) and TOC analyses were conducted for this issue. To
assess possible hydrostatic head fluid intrusion, lithium by inductively coupled plasma
spectroscopy (ICP) and bromide (IC) analyses were conducted.

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

Description of Core 230. Three push mode core segments were removed from tank
241-TX-104, riser 9A, on February 18, 1998 and sent to the 222-S Laboratory on February 19,
1998. Two segments were expected for this core. However, because of poor sample recovery
and a hard layer resulting in high downforces, an additional segment was taken and identified as
segment 2A. Table B2-2 summarizes the extrusion information.

Description of Core 231. Four push mode core segments were removed from tank
241-TX-104, riser 13A, between February 19 and February 23, 1998. Samples were received by
the 222-S Laboratory on February 24, 1998. Two segments were expected. However, because
of poor sample recovery and a hard layer resulting in high downforces, additional segments were
taken and identified as segments 2A and 2B. Table B2-2 summarizes the extrusion information.

Field Blank. A field blank was provided to the 222-S Laboratory with core 230. It underwent
the same analyses as the drainable liquid as indicated in the tank sampling and analysis plan
(McCain 1997). '

Hydrostatic Head Fluid. A sample of the hydrostatic head fluid lithium bromide solution was
provided with core 230 and analyzed by IC and ICP.

B-4
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Thal- 741 TV 1nal

Push mode Safety screening Core samples from a
core sampling nergetics minimum of two risers energetics, moisture,
foisture content separated radially to the |total alpha activity,
otal alpha maximum extent possible. | density, anions,
lammable gas cations
L elowetal (1995) Combustible gas
measurement

(  mnic complexants
& --reiber (1997) ,
Vapor ( anic solvents Steel canisters, triple Flammable gas,

sampling M _icham et al.(1997) sorbent traps, sorbent trap | organic vapors,
systems permanent gases

F ardous vapor screening,
C ome and Buckley (1995) ,

Note:
"McCain (1' )

B2.1.1 Sample Handling

The push mode sa les were shipped to the 222-S Laboratory for subsampling and analysis.
Samples were assi =d LABCORE numbers and were visually inspected for color, clarity, and
solids content. Tl._ -adiation dose rate on contact was also measured. Drainable liquid (and liner
liquid, when pres¢ in sufficient amount) was collected and clarified by centrifugation. Segments
containing solids* e divided into upper and lower half segments. Sample extrusion and
subsampling desc  ions for cores 230 and 231 are presented in Table B2-2.
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168.5

Lower half
Drainable liquid

ling Scheme and Sample Descni tion

Approximately 10 cm (4 in.) of
dark brown solids resembling a
salt slurry. Liquid (120 mL) was
brown and opaque. No organic
layer observed.

231:13A

230-02

260.0
548

Lower half
Drainable liquid

Approximately 20 cm (8 in.) of
gray and white solids resembling a
wet sludge. Liquid (50 mL) was
amber and opaque. No organic
layer observed.

230-2A

86.5

Lower half

Approximately 7.6 cm (3 in.) of
white solids resembling a wet
sludge. No dr=imable liquid.

231-01

231-02

114.1
116.3

67.0
97.9

Lower half
Drainable liquid

Approximately 7.6 cm (3 in.) of
black solids resembling a salt
slurry. Liquid (100 mL) was dark
brown and opaque. No organic
ayer observed.

Lower half
Drainable liquid

Approximately 7.6 cm (3 in.) of
gray and white solids resembling a
salt slurry. Liquid (75 mL) was
dark brown and opaque. No
organic layer observed.

231-2A

47.2
184.1
51.1

Lower half
Drainable liquid
Liner liquid

Approximately 5 cm (2 in.) of

iy  d white solids resembling a
salt slurry. Liquid was olive
green and opaque. No organic
layer observed. Liner liquid was
hydrostatic head fluid.

231-2B

0.0

Less than 2 mL of liquid. Not

retained. No solids.

!Steen (1998)
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Tahla B2-5  Analytical Tables.

Inductively coupled plasma atomic emission spectroscopy B2-8 to 44
Ion chromatography B2-45to 52
Bulk density B2-53
Specific gravity R7_55
Percent water by thermogravimet~~ analysis B2-54

Total alpha B2-56 and 57
Total organic carbon by persulfate B2-59

Total inorgar~ ~arbon B2-58

The quality control (QC) parameters assessed in conjunction with tank 241-TX-104 samples were
standard recoveries, spike recoveries, duplicate analyses, relative percent difference (RPDs), and
blanks. The QC criteria are specified in the Sampling and Analysis Plan (McCain 1997). 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, f, or g 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 blank contamina n.

“g” indicates serial dilutions were within the QC limits.

Inthear "1 ~tablesinthissectic * :"n 1" the average of the result and duplicate value.
All" " es, including those  ow t] ectionle (¢« oted by "<")v  :averaged. ~"b
sample and duplicate values were nondetected, or if one value was detected while the other was
not, the mean is expressed as a nondetected value. If both values were detected, the mean is
expressed as a detected value.

B2.1.3.1 Total Alpha Activity. Analyses for total alpha activity were performed on the samples
recovered from tank 241-TX-104. The samples were prepared by fusion digestion. Two fusions
were prepared for each sample (for duplicate results). Each fused dilution was analyzed twice,
and the results were averaged and reported as one value. The highest results returned were

1.22 uCi/g for core 230, segment 1 lower half and 6.89 pCi/mL for core 231, segment 1 drainable
liquid.

B2.1.3.2 Thermogravimetric Analysis. Thermogravimetric analysis measures the mass of

a sample as its temperature is increased at a constant rate. Nitrogen is passed over the sample
during heating to remove any released gases. A decrease in the weight of a sample during TGA
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represents a loss of gaseous matter from the sample, through evaporation or through a reaction
that forms gas phase products. The moisture content is estimated by assuming that all TGA
sample .’eight loss up to a certain temperature (typically 150 to 200 °C [300 to 390 °F]) is caused
by water evaporation. The temperature limit for moisture loss is chosen by the operator at an

inflect
inflection points a

The weight perce
samples and from

B2.1.3.3 Differe
a substance is me,
sample material t(
or exothermic eve

point on the TGA plot. Other volatile matter fractions can often be differentiated by

rell.

vater TGA results ranged from 36 percent to 51.5 percent in the solid
.8 to 53.8 percent in the drainable liquid samples.

**al Scanning Calorimetry. In a DSC analysis, heat absorbed or emitted by

red while the sample is heated at a constant rate. Nitrogen is passed over the
'move any gases being released. The onset temperature for an endothermic
is determined graphically.

No exothermic reactions were noted in any of the samples.

B2.1.3.4 Induct

Althov~*+ a full st
DQO. \ll other
param rs. The

observea at conct
potassium, magne

Lithium values ar.

B2.1.3.5 Ion Ch
suite of analytes
other analytes are
The primary ICP :
also detected. Br

ly Coupled Plasma. Samples were prepared by acid and fusion digestion.

of analytes was reported, only lithium was requested for the safety screening
lytes are considered “opportunistic” and do not have customer-defined QC
nary ICP analytes detected were aluminum and sodium; other analytes
ations above detection limits were chromium, iron, phosphorous, calcium,
m, and silicon.

zed were below detection levels for all solids and drainable liquids analyzed.

natography (Ions). Samples were prepared by water digest. Although a full

reported, only bromide was requested for the safety screening DQO. All
nsidered “opportunistic” and do not have customer-defined QC parameters.
ilytes were nitrate and phosphate. Chloride, nitrite, fluoride, and sulfate were
uide was below detection levels in all solid and drainable liquid samples.

B2.1.3.6 Specific Gravity and Bulk Density. Specific gravity and bulk density were measured

on direct samples. ]

gravity values for

solidsb  density values ranged from 1.59 to 2.05 g/mL. The specific

ainable liquid samples ranged 'm 1.40to 1.58. No qu "y control

parameters were defined for the bulk density analysis.

B2.1.3.10 Total Inorganic Carbon/Total Organic Carbon. Total inorganic

on/total

organic carbon (TIC/TOC) analyses by persulfate oxidation/coulometry were performed on direct
subsamples. The __alyses were not required for the organic complexants DQO because no

exotherms were ¢
“opportunistic” ai
2,750 ugC/g. Lic

arved. As a result, the TIC/TOC analytical results are considered
QC parameters were not assessed. Solids TOC results ranged from 315 to
i1s TOC results ranged from 1,190 to 1,510 ugC/r"

B-11




HNF-SD-WM-ER-672 Rev. 1

B2.2 VAPOR PHASE MEASUREMENT

Before the February 1998 core sampling of tank 241-TX-104, a vapor phase measurement was
taken. Vapor phase measurements (industrial health and safety field managements) were also
taken in July 1996 and May 1997. Vapor samples were taken on May 5, 1997. These
measurements supported the hazardous vapor safety screening DQO (Osborne and Buckley 1995)
and the organic solvents DQO (Meacham et al. 1997). The vapor phase screening was taken for
flammability issues. The vapor phase measurements were taken 6.1 m (20 ft) below riser 13A in
the tank headspace. The results of the vapor phase measurements are provided in Tables B2-6

and B2-7.

Table B2-6. Results of Headspace Measurements of Tank 241-TX-104.

Total organic carbon 1.5 ppm 1.5 ppmv 1.2 ppmv
Lower flammability limit 0% <1% V%
Oxygen 21 Nm 20.8%
Ammonia 100 ppm <5 ppmv 150 ppmv

Table B2-7. Results of May 5, 1997 Headspace Vapor Sample Measursmantg 12

Inorganic analytes | Sorbent traps NH; 29 ppr.;lv
NO, <2.7 ppmv
NO <4.1 ppmv
H,0 1henn nnmy
rermanent gases |(d>uUmMMA camster [ H, T 'p'"“T )
CH, <50 ppmv
- <&n prm
CoO <50 ppmv
N.O <50 ppmv
TNMOC | SUMMA™ camster | TNMOC 1.39 _I'mao/m’ at 25°C
Notes:

TNMOC = total non-methane organic carbon

'Duchsherer et al. (1997), also many organic compounds detected.
2SUMMA is a trademark of Molectrics, Inc., Cleveland, Ohio.
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Quality control checks and criteria for ICP and IC analyses were applied to lithium and bromide,
respectively. All other results for the ICP and IC analytical methods are opportunistic.

Total inorganic carbon and TOC results were performed in support of the organic complexants
safety issue. However, because no exotherms were observed in any of the samples, these analyses
were considered opportunistic, and QC results were not included in the analytical report (Steen
1998).

The standard and spike recovery results provide an estimate of analysis accuracy. If a standard or
spike recovery is above or below the given criterion, the analytical results may be biased high or
low, respectively. The precision is estimated by the relative percent difference (RPD), which is
defined as the absolute value of the difference between the primary and duplicate samples, divided
by their mean, times 100. Two RPDs were outside the target level for total alpha activity.

Reruns were deemed unnecessary because the sample results were far below the action limit. All
other QC values were within the limits for other requested analytes

In summary, the vast majority of QC results were within the boundaries specified in the SAP. The
discrepancies mentioned here and footnoted in the data summary tables should not impact data
validity or use.

B3.3 DATA CONSISTENCY CHECKS

Comparing different analytical methods is helpful in assessing the consistency and quality of the
data. Two comparisons were possible with the data set provided by the two core samples:

a comparison of phosphorous as analyzed by ICP to phosphate as analyzed by IC, and a
comparison of sulfur as analyzed by ICP to sulfate as analyzed by IC. In addition, mass and
charge balances were calculated to help assess the overall data consistency.

B3.3.1 7 mparison of Results from Different Analytical Methods

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

The solids analytical phosphorous mean result as determined by ICP was 5,040 pg/g, which
converts to 15,500 pg/g of phosphate. This is lower than the solids IC phosphate mean result of
18,100 pg/g, inc ating that the phosphorous is likely entirely soluble. The RPD between these
two phosphate results is 15.8 percent. The liquid analytical phosphorous mean result as
determined by ICP was 1,210 pg/mL, which converts to 3,710 ug/mL of phosphate. This is much
lower than the liquid IC phosphate mean result of 5,660 ug/mL. The phosphate IC result will be
used for the mass balance calculations. The RPD between these two phosphate results is

41.6 percent.
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The solids analytical sulfur mean result as determined by ICP was 412 ng/g, which converts to
1,230 pg/g of sulfate. This is higher than the solids IC sulfate mean result of <1,010 pg/g. The
data indicate that the sulfur may be only partly soluble. The RPD between the two results (based
on the less than detect IC value) is 18.5 percent. The liquid analytical sulfur mean result as
determined by ICl wvas 1,430 ug ., which converts to 4,290 pg/mL of sulfate. This is the same
as the IC sulfate mean result. The RPD between the two results is 0.0 percent.

B3.3.2 Mass anc harge Balance.

The principle objlt ve in performing mass and éharge balances is to determine whether the
measurements are  nsistent. In calculating the balances, only the analytes listed in Section B2.0,
which were detec  at a concentration of 1,000 pg/g or greater, were considered.

SOLIDS

Except sodium, a~ ations listed in Table B3-1 were assumed to be in their most common
hydroxide or oxic orm, and the concentrations of the assumed species were calculated
stoichiometrically  \luminum may occur as aluminum hydroxide only in the sludge and as
aluminate (AlO," the saltcake portion of the waste. However, it is all assumed to be aluminum
hydroxide for the :alculations. Because precipitates are neutral species, all positive charge was
attributed to the: um cation. The anions listed in Table B3-2 were assumed to be present as
sodium salts and ....e expected to balance the positive charge exhibited by the cations.
Phosphate, as determined by IC, is assumed to be completely water soluble and appears only in
the anion mass an  harge calculations. The concentrations of cationic species in Table B3-1, the
anionic species in  ble B3-2, and the percent water were ultimately used to calculate the mass
balance.

The mass balance 1s calculated from the formula below. The factor 0.0001 is the conversion
factor from pg/g1 weight percent.

l

Mass balance % water + 0.0001 x {total analyte concentration}

= % water + 0.0001 x {Al(OH); + Cr(OH);+FeO(OH) + Na" +
Cl +F + NO; +NO;s + PO,> + CO52}.

The total analyte r~~centrations calculated from the above equation is 7.29E+05 pug/g. The mean
weight percent w:  (obtained from the gravimetric analyses reported in Table B3-3) is

45.5 percent or 4. 55E+05 ug/g. The mass balance resulting from adding the percent water to the
total analyte concentration is 118 percent (see Table B3-3).

The following equ ions demonstrate the derivation of total cations and total anions; the charge
balance is the ratio of these two values.
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where
Yikm = concentration from the m™ analytical result of the k™ sample of the |
segment of the i™ riser
1] = the mean
R; = the effect of the i™ riser
S; = the effect of the j™ segment from the i riser
Lij the effect of the k™ sample from the j" segment of the i™ riser
Ajjam = the analytical error
a = the number of risers
b; = the number of segments from the i riser
Cij = the number of samples from the j* segment of the i riser
Dijk = the number of analytical results from the ijk'h sample.

The vanables R;, S:. and L; are random effects. These variables, as well as Ajjxm, are assumed to
be uncorrelated a1 normally distributed with means zero and variances 6*(R), 6*(S), 6*(L) and
o*(A), respectively.

The restricted ma 1wm likelihood (REML) method was used to estimate the mean concentration
and standard devi  >n of the mean for all analytes that had 50 percent or more of their reported
values __eater tha he detection limit. The mean value and standard deviation of the mean were
used to calculate 1 95 percent confidence intervals. The followir - table “ves the mean, degrees
of freedom, and c_._idence interval for each constituent.

Some analytes had results that were below the detection limit. In these cases, the value of the
detection limit was used for nondetected results. For analytes with a majority of results below
the detection limit  simple average is all that is reported. Using the detection limit in the
computation of th 1ean value may bias the mean high.

The lower and upper limits, LL(95%) and UL(95%), of a two-sided 95 percent confidence
interval on the me.... were calculated using the following equation:
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Yix = p+ R + A,

i=1,2,...,a; j=1,2,...,n;,

where
Yik = concentration from the k™ analytical result of the j* sample from the it
segment
u = the mean
R; = the effect of the i riser
Aj = the analytical error
a = the number of segments
n; = the number of analytical results from the i* n'ser 

The variable R; is a random effect. This variable, along with A;;, is assumed to be uncorrelated
and normally distributed with means zero and variances 6*(R) and 6*(A), respectively. The df
associated with the standard deviation of the mean is the number of risers with data minus one.

Table B3-8. Tank 241-TX-104 95 Percent Two-Sided Confidence Interval for the Mean

antratinn fAe T o d D

Aluminum 5,010
Antimony” T Lo ’ S ' !
Arsenic* . ) ) . _ _ -
Dok 1D [ «2n 1 | n/a | n/g [ tn T s ieas .
] . <3.00 na  |na
Bismuth* [1ep <AN 1 n/a n/a n/a ug/mL
Boron P 495 1 26.1 723 ng/mL
Bromide* IC <1,79n0 n/a n/a n/a pg/mL
Cadmium* ICP <3 (i va n/a n/a pg/mL
Calcium* ICP | ~rLO n/a n/a n/a ug/mL
Cerium* ICP <60.1 n/a n/a n/a pg/mL
| Chinride IC 9,980 1 0.00 39,700 | ug/mL
Chromium ICP 3,560 1 1,550 5,570 pg/mL
Cobalt* ICP <]2 0 n/a n/a n/a pg/mL
Copper* ICP <6.01 n/a n/a n/a ug/mL
Fluoride* IC <136 n/a n/a n/a ug/mL
Cirace alnha Alnha Rad [ 1.27 1 0.00 17.2 uCi/mL
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APPENDIX C

STATISTICAL ANALYSIS FOR ISSUE RESOLUTION

Appendix C docu nts the results of the analyses and statistical and numerical manipulations
required by the D s applicable to tank 241-TX-104. The analyses required for
tank 241-TX-104 :reported as follows:

e Sectio -1.0: Statistical analysis and numerical manipulations supporting the safety
screen .DQO (Dukelow et al. 1995).

e Sectic -2.0: Appendix C References.

C1.0 STATISTICS FOR THE SAFETY SCREENING
DATA QUALITY OBJECTIVE

The safety screeni  DQO (Dukelow et al. 1995) defines decision limits in terms of one-sided

95 percent confid e intervals. The safety screening DQO limits are 30.0 pCi/g for total alpha
activity and 480 )  or dry weight DSC. Confidence intervals were calculated for the mean
values from each  »ratory sample. Table C1-1 shows the total Alpha activity results. Because
none of the 22 DSu results had an exothermic reaction, no upper limits for DSC were calculated.

The upper limit (L ) of a one-sided 95 percent confidence interval on the mean is
M+ tagoos) G,

In this equatic ; the arithmetic mean of the data, & .. is the estimate of the standard

deviation | ,, and t@roo0sy thequ le Studt std ibutionr df( _
freedom. ...e dr~-ees of freedom equals the number of samples minus one.

For sample i ers with at least one value above the detection limit, the upper limit of a

95 percent confidence interval is given in Table C1-1. Each confidence interval can be used to
make the following statement. If the upper limit is less than 30.0 pCi/g (61.5 pCvmL for
drainable liquid), then one would reject the null hypothesis that the alpha is greater than or equal
to 30.0 uCi/g (61.5 pCi/mL for drainable liquid) at the 0.05 level of significance.

All 22 of the total cha activity results were above the detection limit. The UL closest to the
threshold was 2.7 Ci/g for core 230, segment 1. This is well below the limit of 30.0 pCi/g.
For drainable liquid, the maximum total alpha activity was 6.28 with a UL of 10.2 for core 231,
segment 1. Thisi: elow the limit of 61.5 pCi/mL.




HNF-SD-WM-ER-672 Rev. 1

Table C1-1. 95 Percent Upper Confidence Limits for Gross Alpha.

S98T000665  |Core 230, segment 1 7.20E-03|1 | 8.08E-03[uCi/mL
S98T000666  |Core 230, segment 2 3.70E-02|1 | .UvE-0Z{uCi/mL
S98T000672F |Core 230, segment 1, lower half 9.41E-01|1 2.70E+00 p()x/g—
S98T000678F |Core 230, segment 2, lower half 3.73E-02]1 4.05E-02(pCu/g
S98T000679F |Core 230, segment 2A lower half 2.85E-02|1 4.11E-02|uCi/g
S98T000749F |Core 231, segment 1, lower half 3.96E-01]1 4.02E-01{uCv/g
S98T000750F |Core 231, segment 2, lower half 2.71E-01]1 4.04E-01{uCi/g
S98T000751F |Core 231, segment ZA lower half 1.79E-01|1 2.17E-01|uCi/g
S98T000761 Core 231, segment 1 6.28E+00|1 1.02E+01|uCv/mL

C2.0 APPENDIX C REFERENCES

Dukelow, G. T.,J. W. Hunt, H. Babad, and J. E. Meacham, 1995, Tank Safety Screening Data
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APPENDIX D

EVALUATION TO ESTABLISH BEST-BASIS INVENTORY
FOR SINGLE-SHELL TANK 241-TX-104

An effort is under y to provide waste inventory estimates that will serve as standard
characterization s ce terms for the various waste management activities (Hodgson and LeClair
1996). As part of s effort, an evaluation of available information for single-shell tank
241-TX-104 was formed, and a best-basis inventory was established. This work follows the
methodology esta hed by the standard inventory task.

D1.0 CHEMICAL INFORMATION SOURCES

Available waste (chemical) information for tank 241-TX-104 includes the following:
e Tank 241-TX-104 core samples obtained February 1998, and

e Hanforu Defined Waste (HDW) model document (Agnew et al. 1997a) tank content
estimate< in terms of component concentrations and inventories.

D2.0 C /PARISON OF COMPONENT INVENTORY VALUES

The tank 241-TX 4 chemical and radionuclide inventories predicted from the HDW model
estimates (Agnew al. 1997a) and previous best-basis estimates are shown in Tables D2-1 and
D2-2. The chemii ° species 2re reported without charge designation according to the best-basis
inventory conventiui. <.ly Jrand ** _. radionuclide isotopes are shown ir. ..ble -2 because
all other isotope * " 1es in the previous bestbasis were based on the HDW model.

Because samples were not obtained from tank 241-TX-104 until February 1998, the previous
best-basis estimates were based on sample data from tanks expected to contain similar waste
types. The saltcake layer was assumed to be similar to waste from tanks 241-U-102

(Hu et al. 1997), tank 241-U-105 (Brown and Franklin 1996) and tank 241-TX-116 (Horton
1977), with a den: * ' of 1.7 g/mL. The sludge layer was assumed to be similar to waste in tanks
241-S-101 (Kruge :t al. 1996), 241-S-104 (DiCenso et al. 1994) and 241-S-107 (Simpson et al.
1996) with a slud; density of 1.77 g/mL. Agnew et al. (1997a) reports tank 241-TX-104 to
contain 68.1 kL (1° kgal) of metal waste sludge and 174 kL (46 kgal) of saltcake from the 242-T
Evaporator. Both : HDW and previous best-basis inventory calculations are based on a total
tank volume of 246 kL (65 kgal). The HDW model is based on a density of 1.5 g/mL.
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SMMT2 = a mixture of concentrated supernatant coming from the 242-T Evaporator.

EB =  evaporator bottoms
MIX = mixture of several miscellaneous wastes.

The three references list the waste volume in tank 241-TX-104 as 246 kL (65 kgal).

Hanlon (1998) and Hill et al. (1998) identify the waste as saltcake. Agnew et al. (1997a)
separates the waste into a 68.1-kL (18-kgal) sludge layer and a 174-kL (46-kgal) SMMT2
saltcake layer with 3.8 kL (1 kgal) of supernatant. Agnew et al. (1997a) identifies the sludge
layer as "unknown" but assigns it as MW. However, a review of the information in Anderson
(1990) suggests that it may be more appropriate to assign the waste type as R rather than MW.

The previous best-basis inventory assumed there was no supernatant, sample results indicate that
the tank contains approximately 5.1 cm (2 in.) of supernatant and more drainable liquid than
predicted by Hanlon (1998).

D3.3 ASSUMPTIONS USED

An engineering evaluation based on tank 241-TX-104 sample results was conducted to predict
tank contents and compare results with the previous best basis and HDW model results. The
engineering evaluation assumes the following:

The total tank volume listed in Hanlon (1998) of 246 kL (65 kgal) is used.

The liquid and solids volumes used to calculate analyte inventories are specified in Section D3 .4,
The average solids analytical mean density was 1.82 g/mL and specific gravity of the liquids was
1.45.

All radionuclide data were corrected to January 1, 1994,

D3.4 BASIS FOR CALCULATIONS USED IN THIS ENGINEERING EVALUATION

Tank samples showed a heterogeneous mixture of sludge and saltcake in the segments analyzed.
As a result, no attempt was made in this inventory evaluation to determine the relative
proportions of sludge and saltcake in the amples or to compare analytical results with other tank
results. Total inventory results were based on the mean solids analytical result for all segments
(see Section B3.4) multiplied by the total estimated solids volume and the mean drainable liquid
results multiplied by the estimated liquid volume. The methodology used is shown in Table D3-1.

Based on sample stroke lengths and percent recovery (see Table 1-1), samples were
representative of only the top 61 percent of the tank waste or 151 kL (40 kgal). The mass of
solid and drainable liquid in the samples was 708 g solid and 622 g liquid. For a mean solids
density of 1.82 g/mL and mean specific gravity of 1.45, this equates to 389 mL solid (48 percent)
and 429 mL liquid (52 percent). Therefore, the volume of tank solids represented by the samples
was 72 kL (19 kgal) and the volume of drainable liquids was 79.5 kL (21 kgal). Assuming the

o
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waste not represented by the samples (95 kL [25 kgal]) contains no drainable liquid, the total
volume of solids in the tank is 167 kL (44 kgal).

Field sampling re ts indicated that the top 5 cm (2 in.) or 20.8 kL (5.5 kgal) of waste in tank
241-TX-104 is s—=rnatant. Therefore, the volume of drainable interstitial liquid is estimated to
be 58.7 kL (15.5 ). The supernatant and interstitial drainable liquid are combined to calculate
liquid inventories

Uranium isotope  aes are based on total uranium sample results ratioed to HDW model isotope

“values. Alphaisc e values are based on total alpha sample results ratioed to HDW model
isotope values. 1 |l alpha analysis was the only radioactivity analysis conducted for tank
241-TX-104 sam .

The HDW mode] ues were used as the best-basis inventory for radionuclides when sample
results were not : ilable. Engineering based values were not used because the solids recovered
were a mixture of saltcake and sludge. It would appear that the tank contains more sludge than
shown in Hanlon (1998), but a specific volume could not be determined.

Measured drainat  liquid and solids concentrations and inventory calculations are presented in
Table D3-2. Hanford Defined Waste model inventory values are also shown for comparison.

[able D3-1. Inventory Calculations for Tank 241-TX-104

Supernatant/drai »>le Multiplied mean drainable liquid sample concentrations (see

liquid Section B3.4) by a vo**™= of 79 kL (21 kgal®

Saltcake and slui Multiplied mean solids sample concentrations (see Section B3.4)
by an average density of 1.82 g/mL and solids volume of 167 kL
(AA Laal)
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In general, good correlation was observed between the HDW model estimates and sample-based
inventory. The following exceptions were noted.

Aluminum. The sample-based inventory was approximately six times larger than the HDW
model estimate for aluminum. This difference may be attributed to the HDW model assuming that
the sludge layeris W which contains no aluminum. The higher aluminum concentrations
support the assum  on that the sludge is high-level REDOX waste from 1952 to 1957 (R1)
rather than MW. ' :

Uranium. The sa le-based inventory for uranium was approximately 100 times smaller than
the HDW model e nate. Uranium is typically much greater in MW waste (~ 248,000 ppm) than
in R1 waste (~20C m). Again, the difference is attributed to the assumption in the HDW model
that the sludgeis! V.

Calcium. The sar-'e-based inventory was approximately five times smaller than the HDW model
estimate for calciu  The calcium inventory in the HDW model estimate is frequently high in
other tanks also, a the difference is attributed to blending assumptions made in the SMM.

Nitrate. The samnle-based inventory for nitrate was approximately two and a half times larger
than the HDW mo 1 estimate. This difference is because the HDW assumes that the sludge is
MW waste.

Sulfate. The sam) -based inventory for sulfate was approximately seven times lower than the
HDW model estim  :. This difference is consistent with assumptions that the sludge is MW.

Total Organic C: on. The sample-based inventory for TOC was approximately four times
smaller than the H V model estimate. Neither MW nor R1 waste is expected to contain TOC
analytes. Therefor the difference is attributed to blending assumptions made in the SMM.

D4.0 DEI VE THE BEST BASIS AND ESTABLISH COMPONI T
INV el

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 suitable for long-term storage/disposal. Information about chemical,
radiological, and/o  hysical properties is used to perform safety analyses, engineering
evaluations, and ri  assessment work associated with tank farm operation and disposal activities.

Chemical and radic gical inventory information is generally derived using three approaches:

1) component inventories are estimated using the results of sample analyses, 2) component
inventories are predicted using the HDW model based on process knowledge and historical

D-9
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information, or 3) a tank-specific process estimate is made based on process flowsheets, reactor
fuel data, essential material usage, and other operating data.

An 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-TX-104 was
performed, and a best-basis inventory was established. This work, follows the methodology
established by the standard inventory task. The following information was used in the evaluation:

e Analytical results for two 1998 push mode core samples

e Tank waste photographs
e Inventory estimates generated by the HDW model (Agnew et al. 1997a).

Based on this evaluation, a best-basis inventory was developed for tank 241-TX-104. The
sampling-based inventory was chosen as the best basis for those analytes for which analytical
values were available. The HDW model results were used if no sample based information was
available. '

Best-basis tank inventory values are derived for 46 key radionuclides (as defined in Section 3.1 of
Kupfer et al. 1998), all decayed to a common report date of January 1, 1994. Often, waste
sample analyses have only reported *Sr, *’Cs, #*?*°Pu, and total uranium (or total beta and total
alpha), while other key radionuclides such as Co, ®Tc, '®I, '**Eu, '**Eu, and **' Am have been
infrequently reported. For 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 various separations plant waste streams, and
track their movement with tank waste transactions. These computer models are described in
Kupfer et al. (1998), Section 6.1 and in Watrous and Wootan (1997). Model-generated values
for radionuclides in any of the 177 Hanford Site tanks are reported in the HDW Rev. 4 model
results (Agnew et al. 1997a). The best-basis value for any one analyte may be either a model
result or a sample-or engineering assessment-based result, if available.

The best-basis inventory estimate for tank 241-..{-104 is pre 1ted in Tables D4-1 and D4-2.
Mercury values were specified in Simpson (1998).

The inventory values reported in Tables D4-1 and D4-2 are subject to change. Refer to the Tank
Characterization Database (TCD) (LMHC 1998) for the most current inventory values.

—-10
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APPENDIX E

BIBLIOGRAPHY FOR TANK 241-TX-104
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NON-ANALYTICAL DATA
Ia. Models/Waste Type Inventories/Campaign Information

Anderson, J. D, 1990, 4 History of the 200 Area Tank Farms, WHC-MR-0132,
Westinghouse Hanford Company, Richland, Washington.

e Contains single-shell tank fill history and primary campaign and waste
information 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.

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 ‘Transzer 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, Los Alamos National Laboratory, Los
Alamos, New Mexico.

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

Anderson, J. D., 1990, 4 History of the 200 1 Tank Farms, WHC-MR-0132,
Westinghouse Hanford Company, Richland, Washington.

e Contains single-shell tank fill history and primary campaign and waste
information to 1981.

Ic. Surveillance/Tank Configuration
Alstad, A. T., 1993, Riser Configuration Document for Single-Shell Waste Tanks,
WHC-SD-RE-T1-053, Rev. 9, Westinghouse Hanford Company, Richland,
Washington.

e Shows tank riser locations in relation to a tank aerial view and a description
of risers and their contents.
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Lipnicki, J., 1997, Waste Tank Risers Available for Sampling,
HNF-SD-RE-TI-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. An estimate of the risers available for sampling is also included.

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

Contains riser and thermocouple information for Hanford Site waste tanks.

Id.  Sample Planning/Tank Prioritization

Ac s, M.R., T. M. Brown, J. W. Hunt, 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.

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

Bre m, 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.

Summarizes the 1997 technical basis for characterizing tank waste and
assigns a priority number to each tank.

own, T M.,J W Hunt,anc ™ J ~ : 1998, Tank Characterization
Technical Sampling ™ s, -TA-164, Rev. 4, Lockheed
Martin d Co: | -F inford, Inc., Richland,
Washington.

e Summarizes the 1998 technical basis for characterizing tank waste and
assigns a priority number to each tank.

D( 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.
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McCain, D. J., 1997, Tank 241-TX-104 Push Mode Core Sampling and Analysis
Plan, HNF-SD-WM-TSAP-151, Rev. 0, Lockheed Martin Hanford Corp.
for Fluor Daniel Hanford, Inc., Richland, Washington.

¢ Contains sampling and analysis requirements for tank 241-TX-104 based on
applicable DQOs.

Data Quality Objectives and Customers of Characterization Data

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.

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.

¢ Contains requirements for the organic solvents DQO.

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.

e Contains requirements for addressing hazardous vapor issues.

Schreiber, R. D., 1997, Memo  dum of Understanding fort. O mic
Complexant Safety Issue Data Requirements, HNF-SD-WM-RD-060,
Rev. 0, Lockheed Martin Hanford Corp. for Fluor Daniel Hanford, Inc.,
Richland, Washington.

e (Contains requirements, methodology and logic for analyses to support
organic complexant issue resolution.
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II. ANALYTICAL DATA - SAMPLING OF TANK WASTE AND WASTE TYPES

IIa.

Sampling of Tank 241-TX-104

Analytical Services, 1977, Analyses of Tank Farm Samples, Sample No. T832,
Tank 104-TX, Received 1-12-77, (internal memorandum, no number, to
File, February 11), Atlantic Richfield Hanford Company, Richland,
Washington.

Contains results for 1977 grab samples.

Ar tical Services, 1976, Analyses of Tank Farm Sample, Sample No. T4391,
Tank 104-TX, Received 4-19-76, (internal memorandum, no number, to
J. C. Womack, September 17), Atlantic Richfield Hanford Company,
Richland, Washington.

e Contains results for 1976 grab samples.

Duchsherer, M. J., E. S. Mast, L. A. Pingel, M. Stauffer, R. S. Viswanath,
D. B. Bonfoey, G. A. Fies, C.V. Dormat, 1997, Tank Vapor Sampling and
Analysis Package for Tank 241-TX-104, Sampled May 5, 1997,
HNF-SD-WM-DP-281, Rev. 0, Numatec Hanford Corporation for Fluor
Daniel Hanford, Inc., Richland, Washington.

e Contains 1997 vapor sample results.

Godfrey, W. L., 1965, 242-T Evaporator Feed, (internal memorandum, to
S. J. Beard, September 24), General Electric Company, Richland,
Washington.

e Contains results for 1965 grab samples.

Stt ,F. H, 1998, Tank !l-..-104, Cores 230 and 231, Analytical Results for
the Final Report, HNF-SD-WM-DP-305, Rev. 0, Waste Management
Federal Services of Hanford, Inc. for Fluor Daniel Hanford, Inc., Richland,
Washington.

Contains results for 1998 core sample analyses.
WI1 ler, R. E., 1974, Analysis of Tank Farm Samples, Sample: T-5118, 104-TX,
(intemal m:  yrandum, to R. L. Walser, September 17), Atlantic Richfield
Hanford Company, Richland, Washington.

Contains results for 1974 grab sample analyses.
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III. COMBINED ANALYTICAL/NON-ANALYTICAL DATA

a.

Ib.

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, Los Alamos National Laboratory, Los Alamos, New
Mexico.

e Contains waste type summaries and primary chemical compound/analyte
and radionuclide estimates for sludge, supernatant, and solids.

Brevick, C. H., J. L. Stroup, and J. W. Funk, 1997, Historical Tank Content
Estimate for the Northwest Quadrant of the Hanford 200 Areas,
HNF-SD-MW-ER-351, Rev. 1, Fluor Daniel Northwest, Inc. for Fluor
Daniel Hanford, Inc., Richland, Washington.

e Document contains summary information from the supporting document as
well as in-tank photo collages and the solid composite inventory estimates
Rev. 0 and Rev. 0A.

Schmittroth, F. A., 1995, Inventories for Low-Level Tank Waste,
WHC-SD-WM-RPT-164, Rev. 0, Westinghouse Hanford Company,
Richland, Washington.

e Document contains tank inventory information.

Compendium of Data frc  Other Physical and «.iemical Sources

Brevick, C. H,, J. L. Stroup, and J. W. Funk, 1997, Supporting Document for the
Historical Tank Content Estimate for TX Farm, H.v. -SD-WM-ER-321,
Rev. 1, Fluor Daniel Northwest, Inc. for Fluor Daniel Hanford, Inc.,
Richland, Washington.

e Document contains historical data and solid inventory estimates. The
appendices contain the following information: Appendix C - Level History
AutoCAD sketch; Appendix D - Temperature Graphs; Appendix E -
Surface Level Graph; Appendix F, pg F-1 - Cascade/ Drywell Chart;
Appendix G - Riser Configuration Drawing and Table; Appendix I -
In-Tank Photos; and Appendix K - Tank Layer Model Bar Chart and
Spreadsheet.
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Brevick, C. H, L. A. Gaddis, and E. D. Johnson, 1995, Tank Waste Source Term
Inventory Validation, Vols. I & II., WHC-SD-WM-ER-400, Rev. 0,
Westinghouse Hanford Company, Richland, Washington.

Document contains a quick reference to sampling information in spreadsheet

[ ]
or graphical form for 23 chemicals and 11 radionuclides for all thet <.

H on, B. M, 1998, Waste Tank Summary Report for Month Ending -
September 30, 1998, 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
status, tank location, and other miscellaneous tank information.

, E. 1, 1993, Hanford Site Waste Storage Tank Information Notebook,

H
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.

e Assesses relative dryness between tanks.

und, K. .M. and B. C. Simpson, 1996, Hanford Waste Tank Grouping Study,
PNNL-11433, Pacific Northwest National Laboratory,
Richland, Washington.

R\

Document contains a statistical evaluation to group tanks into classes with

similar waste properties.

Shelton, L. W_, 1996, Chemical and Radionuclide Inventory for Single- and

Double-Shell Tanks, (internal memorandum 74A20-96-30 to
D. J. Washenfelder, Fe.__ary 28), Westinghouse Hanford Company,

Richland, Washington.

Contains a tank inventory estimate based on analytical information.
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Van Vleet, R. J., 1993, Radionuclide and Chemical Inventories,
WHC-SD-WM-TI-565, Rev. 1, Westinghouse Hanford Company,
Richland, Washington.

e Contains tank inventory information.

LMHC, 1998, Tank Characterization Data Base, Internet at
http://twins.pnl.gov:8001/htbin/TCD/main. html

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




