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cells, the 300 and 400 areas, the 222-S Laboratory, T . 1nt, and the Plutonium Finishing
Plant laboratories. ’ _

Table 1-2 contains a description of tank 241-AP-106. The tank has an operating capacity of
4,390 kL (1,160 kgal), and contained an estimated 93: 46 kgal) of DN waste as of
September 30, 1996 (Hanlon 1996). e tank continu xceive liquid, and as of
November 19, 1996 contained 1,021 kL (270 kgal). 1 k is not on any Watch ist
(Public Law 101-510).

1-3
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Table 3-1. Best-Basis Inventory Estimates for Nonradioactive Components in
Tank 241-AP-106 as of September 30, 1996. (2 sheets)

OH 9,657 S/E
Pb < 9.4 S/E
P as PO, 919 S/E
Si 21.5 S/E
S as SO 1,350 S/E
Sr < 0.944 S/E
[TOC 1,340 S/E
Urora < 47.1 S/E
Zr < 0.944 S/E
Notes:-

'S = Sample-based - see Appendix B

M = HDW model-based

E = Engineering assessment-based

n/r = Not reported

“Based on September 1996 grab sample results (see Appendix B) This is an active tank and future
estimates of inventory or composition must consider the effect of transfers into and out of the tank.

3-3
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Table 3-2. Best-Basis Inventory Estit tes for Radioactive Components in
Tank 241-AP-106 as of September 30, 1996.

(Decayed to January 1, 1994)

%Co < 6.84 S
Se n/r S
oSt 149 S
0y 149 S
B1Cs : 45,740 S
13mBa 43,500 S
29240py < 0.0365 S
MAm < 0.226 S
ot 1§ - Sample-based - see Appendix B
M = HDW model-based
E =  Engineering assessment-based

?Based on September 1996 grab sample results (see Appendix B).

34
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4.0 CONCLUSIONS AND REC( VENDA1 )NS

The sampling and analysis activities performe for tank 241-AP-106 have met all
requirements of the safety screening DQO, the waste compatibility DQO, and the SAP. All
analytical results were well within safety and « erational notification limits. Based on
current waste content, grab sample results, and engineering flow models, a best-basis
inventory was developed for the tank contents.

Table 4-1 summarizes the status of the Pro

TWRS 1.t cviievs e wvvossiien o

tank characterization report. A DQO issu

analysis are listed in column one of Table 4-1. The second column indicates with a "Yes" or
a "No" whether the réquirements of the DQO were met by the sampling and analysis
activities performed. The third column indicates concurrence and acceptance by the program
in PHMC TWRS that is responsible for the DQO that the sampling and analysis activities
performed adequately meet the needs of the DQO. A "Yes" or "No" in column three
indicates acceptance or disapproval of the sampling and ¢ ysis information presented in the
TCR. If the results/information have not yet been reviewed, "N/R" is shown in the column.
If the results/information have been reviewed, but acce  ce or disapproval has not been
decided, "N/D" is shown in the column.

Table 4-1. Acceptance of Tank 241-AP-1  ampling and Analysis.

Waste compatibility DQO

Safety screening DQO Yes Yes
Table 4-2 summarizes the status of the PHMC TWRS | im review and acceptance of the
evaluations and other characterization information cont: in this report. The evaluations

specifically outlined in this report are the waste compat r analysis and the safety
screening analysis. Column one lists the different evalvations performed in this report.
Columns two and three are in the same format as Table 4-1. The manner in which
concurrence and acceptance are summarized is also the same as that in Table 4-1. None of
the analyses performed on the grab samples indicated any safety problems.

4-1
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Table 4-2. Acceptance of Evaluation of Characterization Data and
Information for Tank 241-AP-106.

Waste compatibility assessment

Safety screening assessment Yes Yes

Because tank 241-AP-106 is active and the contents are continually changing, it will need to
be resampled in accordance with operations and safety procedures. Contents are projected
on the basis of analysis of transferred material. Active tanks are typically sampled and
rebas ned each year.

At this time, the waste appears to be stratified 1 a dilute, lower density supernatant above
a more concentrated heel of denser liquid.

4-2
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Table A2-1. Tank 241-AP-106 Risers.2** (2 sheets)

1 10 I 4 Sludge measurement port (30°) _
1 110 |4 Sludge measurement port (150°)

1 ‘ 10 |4 | Sludge measurement port !70°)

P2 v - Liguss soveny aovee el g transmitte
3 30 12 Supernatant pump, central pump pit (pit)
4 30 12 Thermocouple tree

5 110 42 Manbhole; riser plug (50°)

5 110 42 | Manhole; riser plug (180°)

7 30 12 Spare; riser plug (265°)

7 30 12 Primary tank exhaust (25 )

10 30 12 Spare; riser plug (210°)

10 - 30 12 Spare; riser plug (330°)

11 110 {42 Slurry distributor, central pump pit (pit)
12 30 |12 Observation port, spare

13 30 12 Tank pressure

14 10 4 Supernatant retum

15 10 4 Spare; riser plug

16 30 12 Sludge measurement port (30°)

16 30 12 Sludge measurement port (150°)

16 30 12 Sludge measurement port (270°)

21 10 4 Spare; riser plug

22 10 4 Sludge measurement port

24 10 4 Spare; riser plug

25 10 4 High liquid level sensor

26 10 4 Liquid level indicator
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Table A2-1. Tank 241-AP-106 Risers.>3* (2 sheets)

10 4 ; riser plug (240°)
27 10 4 Spare; riser plug (270°)
27 10 4 Spare; riser plug (300°)
28 10 4 Spare; riser plug
Notes: _
'Salazar (1994)
2WHC (1994)

*Braun Hanford Company (1985)
“If a discrepancy existed between the documents and the drawing, the drawing took precedence.

Coordinates in degrees clockwise from north where multiple risers with the same number occur.
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Figure A2-1. Riser Configuration for Tank 241-AP-106.
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A4.0 SURVEILLANCE DATA

Tank 241-AP-106 surveillance consists of surface-level measurements, temperature
monitoring inside the tank (waste and headspac: and the annulus, and leak detection pit
monitoring for radioactivity outside the tank. Surveillance data provide the basis for
determining tank integrity.

Liquid-level measurements can indicate if the tank has a major leak. The AP Tank Farm
also has two leak detection pits to detect waste leakage from the tanks. The leak detection
pits monitor both the radioactivity and a weight factor as indicators of a leak (Welty 1988).
As of September 30, 1996, the liation )niti 1g system was out of service (Hanlon
1996). All other surveillance equipment was in compliance with the applicable
documentation. '

A4.1 SURFACE-LEVEL READINGS

Tank 241-AP-106 is equipped with a liquid level gauge manufactured by the Food Instrument
Corporation (FIC) that can be monitored either automatically or manually. The FIC
indicator uses a conductivity probe to detect the wvel of the tank’s contents and, in the
automatic mode, is electrically connected to a computer for data transmission via the
Computer Automated Surveillance System. Tank 241-AP-106 is also equipped with a manual
tape, from which readings are taken when the FIC indicator is out of service. Both devices
are currently operable. The most recent automatic FIC liquid level measurement available
was 249 cm (98.1 in.) on November 19, 1996. The manual tape reading on the same day
was 250 cm (98.5 in.). A level history graph of the volume measurements is presented in
Figure A4-1.
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APPENDIX B

SAMPLING OF TANK 24 ‘AP-106

Appendix B includes sampling and analysis information for each known sampling event for
tank 241-AP-106 and provides an assessment of 1e 1996 grab sampling results.

e  Section Bl: Tank Sampling Overview

- DECUVH D4:  ANALYUCAL KESUILLS

° Section‘B3: Assessment of Characterization Results
| e  Section B4: References for Appendix B.

Future sampling of tank 241-AP-106 will be appended to the above list.

B1.0 TANK SAMPLING OVl VIEW

This section describes the September 1996 sampling and analysis event for tank 241-AP-106.
Grab sar les were taken to satisfy the requirements of the Data Quality Objectives for Tank
Farms Waste Compatibility Program (Fowler 1995). 1 :sampling and analyses were
performed in accordance with the Comparibility Grab Sampling and Analysis Plan

(Sasaki 1996). In addition, the safety thresholds specified in the Tank Safety Screening Data
Quality Objective (Dukelow et al. 1995) were applied. Further discussions of the sampling
and analysis procedures can be found in the Tank Chai terization Reference Guide

(De Lorenzo et al. 1994a). Previous grab samples were taken from this tank in March 1993
and November 1994; these sampling events are discussed in Section B1.4.

B1.1 DESCRIPTION OF SAMPLING EVENT

Three gr samples (6AP-96-1, 6AP-96-2, and 6AP-96-3) were collected from riser 1 of
tank 241-AP-106 located at 150° from north on September 12, 1996. The “bottle on a
string” method was used to obtain these samples. All 1 ee samples were received by the
222-S Laboratory on September 13, 1996. Difficulties in sample recovery from riser 1 at
30° from north caused the decision to sample from riser 1 at 150°.

Prior to the grab sampling event, the tank headspace vapors were sampled at riser 1 at 30°
and at 150°. These measurements for the presence of flammable gases fulfilled one of the
requirements of the safety screening DQO.
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Sampling and analytical requirements from the waste compatibility and safety screening
DQOs are summarized in Table B1-1.

Table B1-1. Integrated Data Quality Objective Requirements for Tank 241-AP-106.

September 1996
grab sampling

Safety screening

Vertical waste profiles.

Flammability
measurements made in
tank headspace.

(Dukelow et al. 1995)
» Energetics

» Moisture content

» Total alpha activity
» Specific gravity

» Visual check for

organic layer
Waste compatibility Grab samples from (Fowler 1995)
different depths » Energetics

» Moisture content
» Visual check for
organic layer
» Metals by ICP
» Anions by IC
» Radionuclides

» TIC, TOC

» Hydroxide

» Specific gravity
» pH

» Percent solids

Combustible gas

Safety screening

Measurement in a

» Flammable gas

meter reading minimum of one concentration
location within tank
headspace.
Notes:
ICP = inductively coupled plasma
IC = ion chromatography
TIC = total inorganic carbon
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B1.2 SAMI E HANDLING

The samples were shipped to the 222-S Laboratory for st ampling and analysis. The
sampling bottles were 125 mL in size, and full recovery was obtained from all three. All
samples were visually inspected for color, clarity, soli content, and the presence of an
organic layer. The three supernatant samples were al escribed as yellow and clear, with no
organic layer present. A trace of settled solids was ol :rved in samples 6AP-96-1 and
6AP-96-3. The radiation dose rate on contact was also measure = Table B1-2 summarizes
the sampling information.

Table B1-2. Tank 241-AP-106 Subsampling S e :and Sample Description.'

6AP96-1 |1,473cm |178 cm 24 Trace Clear yellow liquid, no
(580 in.) |(701in.) organic layer, trace
amount of solids
6AP-96-2 |1,549cm {102 cm 150 None Clear yellow liquid, no
(610in.) |(40in.) : organic layer, no solids
6AP-96-3 |1,626cm |25 cm 700 Trace Clear yellow liquid, no
(640 in.) |(10in.) organic layer, trace
amount of solids

Notes:
Esch (1996)

3Sampling depth is measured from the top of the riser to the mouth of the sample bottle.

3Sampling elevation is measured from the tank bottom to the mouth of the sample bottle.

B1.3 SAMPLE ANALYSIS

All of the analyses required by the waste compatibility DQO were performed on the grab
samples. In addition to the analyses requested in the | P. many inductively coupled plasma
spectroscopy (ICP) analytes as well as bromide, oxalate,  *“Co were obtained on an
opportunistic basis. These were reported in accordance with Kristofzski (1996) because
doing so required little additional effort. The analyses re« red by the waste compatibility
DQO included safety parameters such as thermal properties by DSC, content of fissile
material from 2¥%%Py, specific gravity, and the concentration of several anions to assess
corrosivity.
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All analyses on the samples were performed directly with the excepuon of the ICP analyses,
which were performed following an acid dilution.

All reported analyses were performed in accord e with approved laboratory procedures.
A list of the sample numbers and applicable an: ies is presented in Table B1-3. The
procedure numbers are presented in the discuss  in Section B2.0

Table B1-3. Tank 241-AP-106 Sample Analysis Summary.’

6AP-96-1 S96T005181 ~°C, TGA, TIC, TOC, ICP, IC, pH,
[, specific gravity
SY6TUUS 184 \m, ¥’Cs, ®Co, 2%y, 899Gy
6AP-96-2 S96T005183 DSC, TGA, TIC, TOC, ICP, IC, pH,
OH’, specific gravity
S96T005186 #Am, ¥Cs, %Co, 29240py, 9905y
6AP-96-3 S96T005182 DSC, TGA, TIC, TOC, ICP, IC, pH,
OH’, specific gravity
S96T005185 B Am, ¥Cs, %Co, B9y, 9905
Vapor tests - Combustible gas meter readings
Notes:
TGA = thermogravimetric  ~ysis
'Esch (1996)

In addition to the grab samples, the tank headspace flammability was measured in the field
by means of a combustible gas meter. Results the headspace sampling are discussed in
Section B2.7 of this report.

B1.4 DESCRIPTION OF HISTORICAL SAMPLING EVENTS

Sampling data from tank 241-AP-106 were obtained on two occasions prior to

September 1996. The first sampling event occt  ed on March 16 and 17, 1993. This event
is described in Section B1.4.1, and the data are presented in Section B2.8.1. The second
sampling event occurred on November 14 through 17, 1994. This event is described in
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1.4.2 Description of 1994 Historical Sampling Event

Tank 241-AP-106 was characterized as a candidate feed tank for the 242-A Evaporator
Campaign 95-1. As a result, the tank was grab sampled in November 1994 in accordance
with the tank characterization plan (Valenzuela 1994). This document required visual
observations for the presence of an organic layer, as well as analyses for DSC, weight
percent water by TGA, pH, ammonia, hydroxide, and several radionuclides and organics.
Sampling information is presented in Table B1-6.

The amannt nf wacte enllacted for the camnles denended on the size of the sampling iar.
€IUET 1UU OI ZVU ML, Al 3AHIPICS WCIC UCLIUCA ad UISal, yeuuw, auu vosvuudiy
homogeneous, with no solids or organic layers present. These samples did not require
heating or dilution to maintain solubility. However, the sample dose rates differed more than
tenfold between the highest and lowest value, indicating that the samples were not
homogeneous. The dose rates ranged from 105 mR to 7,800 mR. The highest dose rate
observed was from the sample nearest the tank bottom (Miller 1995).

Table B1-6. Tank 241-AP-106 Sample Analysis Summary for the
1994 Historical Sampli  Event.!

106-AP-1a 11/14/94° 11/15/94 Riser 1 (30°) [871 cm (343 in.)
106-AP-1b 11/14/94 11/15/94 |Riser 1 (30°) 871 cm (343 in.)
106-AP-1c 11/14/94 11/15/94 "Riser 1 (30°) | 871 cm (343 in.)
106-AP-1d 11/14/94 11717/94 Riser 1 (30°) | 871 cm (343 in.)
106-AP-2a 11/15/94 11/17/94 Riser 1 (30°) |1,389 cm (547 in.)
106-AP-2b 11/15/94 11/17/94 "Riser 1 (30°) [ 1,389 cm (547 in.)
106-AP-2¢c 11/15/94 11/17/94 Riser 1 (30°) [1,389 cm (547 in.)
106-AP-2d 11715794 11/16/94 Riser 1 (30°) | 1,389 cm (547 in.)
106-AP-3a 11/17/94 11/18/94 Riser 1 (150°) | 1,499 cm (590 in.)
106-AP-3b 11/17/94 11/18/94 Riser 1 (150°) | 1,499 cm (590 in.)
106-AP-3¢c 11/17/94 11/18/94 | Riser 1 (150°) | 1,499 cm (590 in.)
106-AP-3d 11/17/94 11/18/94 Riser 1 (150°) | 1,499 cm (590 in.)
106-AP-4 11/17/94 11/18/94 Riser 1 (150°) | 605 cm (238 in.)
Notes:
Miller (1995)

Zngpled riser location angular coordinate clockwise from North.

*Sample depth is the distance from the top of the bottle to the top of the riser flange.

“Dates are in mm/dd/yy format.
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Table B2-9. Tank 241-AP-106 Analytical Results: Molybdenum.

S96T00518 Riser 1 @ 178 (70 in.) |1.86 1.79 1.825

1 150°

lﬂf\’mﬂl\ﬂdﬂh A safs - e AN lﬁ L Xal If\ anNne I

. Table B2-10. Tank 241-AP-106 Analytical Results: Nickel.

S96T005181 178 (70 in.) | < 0.42 < 0.42 < 0.42
|S96T005183 150 102 (40in.) | < 0.82 < 0.82 < 0.82
I896T005182 25 (101in.) |6.69 7.25 6.97

|

Table B2-11. Tank 241-AP-106 Analy al Results: Phosphorus.

S96T005181 |Riser 1@ |178 (70in.) [238 240 2399C:4
S96T005183 | 0 102 (40 in.) |326 1323 324.5
S96T005182 25 (10in.) |455 468 461.5
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Table B2~40. Results from November 1994 irab Sampling.! (2 sheets)

Tetrahydrofuran (VOA) 6807 pg/L
2-Butoxyethanol (SVOA) 173 ug/L
n-Tributylphosphate (SVOA) 507 pg/L

VUA = VOIBUIC OTRMIC mun1ysis

SVoA = Semivolatile organic analysis

'Miller (1995)

For analytes with all non-detect values, the highest non-detect number is listed.

3Only one out of the three sample results was detected; the lone detected value is presented.
“The lone non-detected result was excluded from the mean calculation.

Rased on the lone estimated value; all other values were non-detected.

“Value listed is the quantitation limit.

"Based on the lone detected result; all other values were non-detected.

SAverage of detected and estimated results.
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B3.0 ASSESSMENT OF CHARACTERIZATION RESULTS

The purpose of this chapter is to assess the overall quality and consistency of the current
sampling results for tank 241-AP-106, and to p ent the results of the calculation of an
analytical-based inventory.

The sampling and analysis factors that may impact interpretation of the data were evaluated
and are reported in this section. These factors are used to assess the overall quality and
consistency of the data and to identify any ] .itations in the use of the data.

B3.1 FIELD OBSERVATIONS

Waste recovery from the three grab samples obtained in September 1996 was 100 percent in
all cases. The SAP (Sasaki 1996) specified that the sampling take place through riser 1 at
30°, whereas the actual sampling occurred through riser 1 at 150°. Sampler recovery
difficulty was the basis for this change. Changes were made to the chain of custody forms
after the samples were received and subsamy  at the 222-S Laboratory. The sample dose
rates and numbers on the original sample bottles did not match the information provided on
the chain of custody forms for samples 6AP-96-2 and 6AP-96-3. After reviewing the dose
rate and appearance information from the laboratory and the field work package, the chain of
custody forms were changed by a tank farm representative. No other anomalies were noted.

B3.2 QUALITY CONTROL ASSESSMENT

The usual QC assessment includes an evaluation of the appropriate standard recoveries, spike
recoveries, duplicate analyses, and blanks that are performed in conjunction with the
chemical analy . All]  ent QC tests were conducted on the 1996 grab samples,
allowing a full assessment regarding the accuracy and precision of the data. Specific criteria
for all analytes were given in DOE (1995). S: le and duplicate pairs that had one or more
QC results outside the specified criteria were i tified by footnotes in the data summary
tables (see Section B.2).

The standard and spike recovery results provide an estimate of the accuracy of the analysis.
If a standard or spike recovery is above or b v the given criterion, the analytical results
may be biased high or low. The precision is estimated by the RPD, which is defined as the
absolute value of the difference between the primary and duplicate samples, divided by their
mean, times one hundred. Only two analytes had results outside any of the QC parameter
limits. Potassium had one spike recovery slightly below the limit, and phosphorus had one
spike recovery slightly above the limit. All analytes met the criteria for standard recoveries,
precision, and blanks. Thus, the QC results were excellent, and the two minor discrepancies
mentioned here and footnoted in the data summary tables should not impact either the
validity or the use of the data.
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The data were statistically ev. 1ated using one-way analysis of variance. The one-way
analysis of variance statistical model used to describe the structure of the data is

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

where
Y, = concentration from : j® analytical result from the i grab sample
I = the grand mean
S = the effect of the i grab sample
Ay, = the effect of the j® i lytical result from the i* grab sample
a = the number of grab samples
n = the number of an: rtical results from the i* grab sample.

The variable §; is assumed to be a random effect. This variable and A; are assumed to be
uncorrelated and normally distributed with means zero and variances ¢*(S) and 0*(A),
respectively. Estimates of 0*(S) and ¢®(A) were obtaine using REML techniques. This
method applied to variance component estimation is described in Harville (1977). The
results using the REML techniques were obtain using the statistical analysis package
S-PLUS? (Statistical Sciences 1993).

B3.4.3 Sampling-Based Tank Inventory

The sampling-based tank inventory for each analyte is calculated by multiplying the tank
volume for liquids by the mean concentration. The tank volume for liquids is 931 kL (246
kgal) (Hanlon 1996). The tank inventory for ¢ h analyte, along with the upper and lower
limits, is presented in Appendix D.

3Regist.ered trademark of Statistical Sciences, Seattle, Wast ton.
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APPENDIX D

EVALUATION TO ESTABLISH BEST-BASIS INVENTORY
FOR DOUBLE-SHELL TANK 241-AP-106
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APPENDIX D

EVALUATION TO ESTABLISH BEST-BASIS INVENTORY
FOR DOUBLE-SHELL TANK 241-AP-106

An effort is underway to provide waste inventory estimates that will serve as standard
charac!

(Kupfe

radiom

vowavlit

established by the standard inventory task. The expected waste type is dilute non-complexed
(DN).

D1.0 CHEMICAL INFORMA' )N SOURCES

Available composition information for the waste in tank 241-AP-106 is as follows.

e  Characterization results from the March 93 "bottle-on-a-string" sampling
event (Welsh 1994).

e  Characterization results for the 3,535 kL (934 kgal) of waste transferred from
tank 241-AP-106 to tank 241-AP-108 in ay 1995 (Baldwin and
Stephens 1996).

e  The waste compatibility results for the September 1996 sampling event
provided the most recent data on the contents of tank 241-AP-106 (Esch 1996).

e  The HDW model document (Agnew et al. 1996) provides tank content
estimates derived from the LANL model, in terms of component
concentrations and inventories. A complete list of data sources used in this
evaluation is provided at the end of this section.
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D2.0 COMPARISON OF COMP VENT INVENTORY VALUES

The HDW model provides composition estimates for the waste in tank 241-AP-106 on
January 1994. Sample-based inventories derived from analyses of samples taken from the
same time period (De Lorenzo et al. 1994), and HDW model inventories generated by the
HDW model (Agnew et al. 1996), are compared in Tables D2-1 and D2-2. A tank volume
of 3,891 kL (1,028 kgal) was used by generating the sample-based inventory, and the HDW
model used a slightly higher volume of 3,899 kL (1,030 kgal). The density used to calculate
the sample-based inventory is 0.996 g/mL. The density used in the HDW model was

1.15 g/mL. No solids are expected to be in tank 241-AP-106.

The HDW model estimates are generally higher for all major components. The beginning of
1994 is the reference point for the HDW model. Most of this waste was removed in 1995,
and multiple transfers of dilute facility wastes it ) tank 241-AP-106 have changed the waste
composition.

In January 1994, tank 241-AP-106 contained D waste. Analytical data from DN samples
are generally reliable, and comparisons of HDW predictions with analytical results usually
serve as a way to assess the vali ty of the mod( predictions. However, samples taken
around January 1994 did not reach a more dense, stratified layer at the bottom of the tank.
Conclusions based on analyses of these samples alone would be incorrect.

D4
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Table D2-1. Sampling and Hanford Defined Waste Model Inventory Estimates for
Nonradioactive Components in Double-She

ank 241-AP-106.

Al 901 46,000 NO, 18,100 4.21E+05
A - AA 2 - AL 1174 A4
Ba 0.687 n/r i Pb < 6.62 134
Be n/r n/r Se < 1.07 n/r
B n/r n/r Si n/r 2,630
Cd 25.3 n/r Ti n/r n/r
Ca n/r n/r U 15.8 3,920
Ce n/r n/r I Zn n/r n/r
Cr 20.2 2,230 tzr n/r 323
Cu n/r n/r NH, < 683 n/r
Fe 29.4 930 Co, 11,000 59,500
K 3,490 112,100 Cl 240 8,690
Mg n/r n/r ~o, 4,970 55,300
Mn n/r 782 PO, 901 19,600
Na 23,600 3.25E+05 || SO, 598 19,900
CN 2.15 n/r TOC 2,120 19,100
F 739 5,520 H,0 (wt %) [100.2% 76.2
OH 6,110 1.31E+05 l| SpG 0.996 1.15
Notes:

'De Lc  zo et al. (1994)

ZAgnew et al. (1996) Estimates as of January 1, 1994,
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Table D2-2. Sampling and Hanford Defined Waste Model Inventory Estimates for
Radioactive Components in Double-Shell Tank 241-AP-106.
(Decayed to January 1, 1994)

0.407 n/r 240py < 0.581 136
0.0330 n/r 17se n/r n/r
19,500 1.92E+05 9908t 2.98 1.64E+05
< 8.20 n/r | Tc 5.72 n/r
n/r n/r 'H 20.9 n/r
WMCm <272 n/r II
Notes:

'De Lorenzo et al. (1994)

2Agnew et al. (1996)

D3.0 COMPONENT INVENTORY EVALUATION

The following evaluation of tank contents is performed in order to identify potential errors
and/or missing information that would influence the sampling-based inventories. The
evaluation also provides an estimate of the current inventory in tank 241-AP-106 from
sample data, contributing wastes, and transfer records.

D3.1 CONTRIBUTING WASTE TYPES

By the middle of 1989, tank 241-AP-106 contained 1,850 kL (490 kgal) of partially
concentrated non-complexed waste (PCN) with a specific gravity of about 1.2. All but

825 kL (218 kgal) of this waste was moved out of the tank in July 1989. Dilute waste,
totalling 3,490 kL (923 kgal) with a specific gravity very close to 1.0, was transferred from
tank 241-AY-102 in October 1989. During May 1995, all but 409 kL (108 kgal) of the
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The data obtained from the September 1996 sampling event are used to define the best-basis
estimate for tank 241-AP-106 using the assumptions that Sample 96- is a sample of the
409-kL (108-kgal) heel, and that the means of the 96-1 and 96-2 sample concentrations are
r resentative of the remaining volume, 521 kL. .38 kgal), of waste in the tank. There are
few data from other sources to verify the acc acy of the September 1996 data; mo of the
wa :added since 93 has been facility wastes. Facility waste compositions used to
estimate the composition of transferred waste are typically general descriptions based on
averages of historical data.

D4.0 DEFINE THE BEST-BASIS AND ES ABLISH COMPONENT INVENTORIES

Inventories based on the September 1996 sampling event and waste layer volumes derived in
this engineering assessment should serve as the basis for the best estimate inventory of
tank 241-AP-106 on September 30, 1996 for the following reasons.

1. The HDW model estimate is outdated because of subsequent waste transfers.

2.  The September 1996 sampling event provides the most recent data for the
waste.

3.  The assumed waste layer volumes produce inventories consistent with available
data from other sources.

Best-basis inventory estimates for tank 241-AP-106 are presented in Tables D4-1 and D4-2.
Radionuclide values are decayed to January 1, 1994. The tank is active. Waste has been
added since grab samples were taken in September 1996. Transfers into and out of the tank
since September 30, 1996 need to be considered for future inventory determinations and
waste composition estimates.
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APPENDIX E

BIBLIOGRAPHY FOR TANK 241-AP-106
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Ic.

Surveillance/Tank Configuration

Braun Hanford Company, 1985, Plan Tank Penetrations 241-AP-106 & 108,
Drawing H-2-90536, Rev. 2, Braun Hanford Company,
Richland, Washington.

Document gives an assessment of er locations for each tank;
however, not all tanks are included/completed.

Tanah M T and © A Ceahl 100K Ianfrard Cito Tanl Farm EFnrilitioc

e  Provides a ready reference to the tank farms safety envelope.

Lipnicki, J., 1996, Waste Tank Risers Available for Sampling,
WHC-SD-WM: [-710, Rev. 3, ‘estinghouse Hanford Con any,
Richland, Washington.

e  Gives an assessment of riser loc ons for each tank; however, not all
tanks are included/completed. . ;o includes an estimate of which risers
are available for sampling.

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

° Document shows riser loca ns i ttion to tank aerial view and
contains a description of each riser and its contents.

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

e  Compilation information on thermocouple trees installed in the Hanford
Site underground waste tanks.

WHC, 1994, Piping Plan Tank 106, Drawing H-2-90558, Westinghouse
Hanford Company, Richland, Washington.

e  Drawing shows a top-down view ( the riser locations and piping.
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WHC, 1993, Process Aids: A Cor ilation of Technical Letters By Process
Laboratories and Technology, WHC-IP-0711-25, Westinghouse

Hanford Company, Richland, Washington.

These documents contain a collection of internal memos and letters
concerning tank or process sampling. Grouped here are all of the
Process Aids documents from 1969 to 1993.
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