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Table 1-1. Summ y of Recent Sampling.

Cores 152, 153 Solid and
(6/10/96-6/28/96) Liquid

Risers 12A d 7B

half segment

> 90 percent

Vapor sample Gas
(6/25/96-6/28/96) .

Tank headspace, Risers
12A and 7B, 6 m

(20 ft) below top of
risers

n/a

n/a

Notes:

n/a = npot applicable

Dates are provided in the mm/dd/yy format.

1.2 TANK BACKGROUND

Tank 241-AN-105 is located in the 200 East
tank went into service in 1982,
waste from tank 241-AW-102 from Decemb
received non-complexed waste from tank 24
amount of unknown waste was received in the third quarter of 1984. Most of the waste was
From the first quarter

removed during the first quarter of 1985 for an ev. orator campaign.

to the second quarter of 1985, the tank rece
241-AW-102 via the evaporator (Agnew et

of small flush water in 1995 and 1996.

AN Tank Farm on the Hanford Site. The
receiving we The tank received double-shell slurry feed
32 until the first quarter of 1983. The tank
-104 in the first quarter of 1984. A small

double-shell slurry feed waste from tank
997a). The last transfer for this tank consist

A description of tank 241-AN-105 is summa ed in Table 1-2. The tank has an operating

capacity of 4,390 kL. (1,160 kgal), and presently contains an estimated 4,270 kL (1,129 kgal)

of double-shell slurry feed waste (Har »n 1¢ 3). The tank is on the Hydrogen Watch List

(Public Law 101-510).
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interval for the DSC results were below notification limit with the maximum value of 355
J/g. These results suggest that there is no energetic concern in this tank.

Historically, there is evidence of the waste showing exothermic behavior. Waste transfer
records indicate the major waste type expected to be found in the tank is double-shell slurry
(Agnew et: 1997a). These waste types are expected to have organic constituents (Sasaki
1984). Analysis of a sample taken in 1984 also showed evidence of exotherms (Mauss
1984).

2.1.2 Flammable Gas

Vapor phase measurements, taken in the tank headspace prior to the core samples in
June 1996, indicated that no flammable gas was detected (0.3 percent of the lower
flammability limit [LFL]). Data from these vapor phase measurements are presented in
Appendix B. Prior to this sampling event there have been two gas release events that
resulted in concentrations grezter than 25 percent of the LFL (Wilkins et al. 1997).

2.1.3 Criticality

The safety threshold limit is 1 g *°Pu per liter of waste. Assuming all alpha is from **Pu,
with maximum density of 1.66 g/mL for salt 1rry the safety threshold limit is equivalent to
37 uCi/g (conversion used the maximum density of 1.66 g/mL observed for the sludge
subsamples) of salt slurry and 61.5 uCi/g of liquid of alpha activity. The core samples were
analyzed in accordance with the safety screening DQO (Dukelow et al. 1995).

Waste samples were tested for total alpha activity for each core sample. Concentrations in
all samples were well below this limit with the maximum value of 0.133 uCi/g.

Additionally, as required by the DQO, the u er limit of the one-sided 95 percent confidence
interval for these results was less than 37 uCyg with the maximum value of 0.18 uCi/g.

The method used to calculate confidence limits is contained in Appendix C. The data show
that there is no criticality concern with this tank.

2.2 FLAMMABLE GAS TANK SAFETY EVALUATION

The purpose of the flammable gas tank safety evaluation is to obtain data to develop
mitigation methods, to support tank behavior models needed for making safety analyses, and
to support evaluations, of chemical mechanisms for gas production and release. These data
needs are met by the sampling event and ret: ed gas sampler (RGS) in June 1996, and by
void fraction instrument (VFI) deployed in December 1995.

Tank 241-AN-105 was the second double-shell tank sampled for retained gases. The RGS
was used in two risers within this tank to obtain eight segments. The current waste :vel is

2-2
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No measurements could be taken below about 150 cm (59 in.) because of interference by a
plastic sleeve required for contamination control. The sleeve used in tank 241-AN-105 was
made of thicker material than those encounte d in previous tests. To estimate the average
void fraction and total gas volume, the assur tion was made that void fraction in the
unsampled lower 150 cm (59 in.) of the waste was represented by the available
measurements below 215 cm (85 in.), which : consistent with trends observed in tank
241-AW-101 and 241-SY-103 (Stewart et al. 1996).

The nonconvective layer was split into three 1blayers with boundaries of 0 to 215 cm (85
in.) and 215 cm (85 in.) to 330 cm (130 in.) and 330 cm (130 in.) to 450 cm (177 in.), by a
visual interpretation of the void profile. The overall average void is 3.8 0.6 percent. The
unsampled lower 150 cm (59 cm) is assumed to be represented by the void measurements
below 215 cm (85 in.). If the void below 1. cm (59 in.) is actually higher by 25 percent
(6.5 percent void instead of 5.2 percent), the total indard gas volume in the nonconvective
layer increases by 18 m® (635 ft®), well with the standard deviation of 44 m® (1550 ft%).

The viscosity of the convective layer was calculated to be 36 cP, bounded above by 55 cP
and below by 15 cP, from e ball drag force data at speeds of 30 and 50 cm/s in risers 1B
and 16B. The apparent viscosity at strain re s are 0.01, 0.1 and 1.0 sec ! on the first and
last passes. After the ball has traversed thrc :h the layer four times, the apparent viscosity
decreases considerably (Stewart et al. 1996).

2.3 OTHER TECHNICAL ISSUES

A factor in assessing tank safety is the heat neration and temperature of the waste. Heat is
generated in the tanks from radioactive decay. An estimate of the tank heat load can be
calculated based on the results from the 1996 sar le event. The heat load value calculated
from the 1996 sample events was 2.4 kW (8,100 Btu/hr), as shown in Table 2-1. The heat
load estimate based on the tank process history was 11.4 kW (39,000 Btu/hr) (Agnew et

al. 1997b). The heat load estimate based on = tank headspace temperature was 7.42 kW
(25,000 Btu/hr) (Kummerer 1994). These estimates are well below the limit of the
maximum heat load, 20.5 kW (70,000 Btu/hr), allowed for double-shell tanks

(Haubach 1996).

2-4
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Table 2-2. Summary of Safety Screening ar Historical Fl nable Gas. (2 sheets)

Flammable Mechanism of gas { N/R
gas generation,
retention, and
released

Waste behavior N/R
model

Simulent N/R
development

Model to support | N/R
hazard analysis

Note:

N/R = not reviewed

2-6
























HNF-SD-WM-1 -678 Rev. 0

This page inte onally left blank.

3-8






HNF-SD-W] ER-678 Rev. 0

Table 4-2. Acceptance of Eve ation of Characterization Data and
Information for Tank 241-AN-105.

Safety categorization Yes Yes
(tank is safe)
Flammable Gas Tank Safety Program N/R N/R

The waste currently in tank 241-AN-105 shc  be monitored continuously because of gas
release events. In addition, no additional lic  and solid characterization efforts are needed
at this time. Finally, there were no unexpec  findings that would affect the ability to
retrieve and dispose of the waste safely.

One final comment regarding the safety screening DQO needs to be made. The one-sided
confidence intervals that were used to determine whether or not ?°Pu and DSC are elow the
DQO stated threshold limits were performed « each individual sample as required by the
DQO.
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Figure A2-1. Riser Configuration for Tank AN-105.
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A3.0 PROCESS KNOWLEDGE

The sections below: 1) provide information out the transfer history of tank 241-AN-105;
2) describe the process wastes that made up e transfers; and 3) give an estimate of the
current tank contents based on transfer histo

A3.1 WASTE TRANSFER HISTORY

Table A3-1 summarizes the waste transfer history of tank 241-AN-105 using (Agnew et al.
1997a) and the Hanford Site tank transfer database. Water was initially added to tank
241-AN-105 in the second quarter of 1982. . ring the fourth quarter of 1982 through the
first quarter of 1983, the tank received double-shell slurry feed waste from tank
241-AW-102. A small amount of waste fro an unknown source was added in the third
quarter of 1984. The tank received non-cor lexed waste from tank 241-AN-104 in the first
quarter of 1984. Most of the waste was removed to tank 241-AW-102 durnng the first
quarter of 1985 for the evaporator campaign, leaving approximately 583 kL (154 kgal) waste
in tank 241-AN-105. During the first quart of 1985 to the second quarter of 1985, the tank
received double-shell slurry feed waste from u 241-AW-102 via the evaporator, then
waste reception ceased. The only transfer since that time has been an addition of flush water
from miscellaneous sources from the fourth . arter of 1995 to the first quarter of 1996.







HNF-SD-W R-678 Rev. 0

sludge and saltcake layers in  h tank using waste composition and waste
transfer information. Supern 1t Mixing Model (SMM) is a subroutine within
the HDW model that calcula he volume and composition of certain
supernatant blends and conce  ites.

Using these records, the TLM defines the s e and saltcake layers in each tank. The
HDW list provides typical composition expected for approximately 50 waste types. The
SMM uses information from WSTRS, the }  V list, and the TLM to describe the
supernatants and concentrates in each tank. Together the WSTRS, HDW list, TLM, and
SMM determine each tank’s inventory estin . These model predictions are considered
estimates that require further evaluation usi  inalytical data.

Based on Agnew et al. (1997b), tank 241-A )5 contains only a layer of 4,270 kL

(1,129 kgal) of DSSF waste. Figure A3-1 s a graphical representation of the estimated
waste type and volume for the tank layer. historical tank content estimate model
predicts tank 241-AN-105 to contain very I (greater than one weight percent) amounts of
sodium, aluminum, nitrite, nitrate, and hyd e. Table A3-2 shows the historical estimate
of the expected waste constituents and their sentrations.

10
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Figure A3-1. Tank Layer Model. -
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A4.0 SURVEILLANCE DATA

Tank 241-AN-105 surveillance data consists of surface-level measurements (liquid and solid),
temperature monitoring inside the tank (wa :and headspace). The annulus is ventilated and
continually monitored by radiation and leak detectors for evidence of primary tank leakage.
These data provide the basis for determining tank integrity.

A4.1 SURFACE LEVEL READINGS

A Food Instrument Corporation (FIC) gauge was used to monitor the waste surface level in
tank 241-AN-105 through riser 2A in the automatic mode until July 15, 1995, and in the
manual mode until July 31, 1995. Currently, surface levels are currently taken via a manual
and automatic ENRAF® gauge. This tank is on the Hydrogen/Flammable Gas Watch List
and is prohibited from receiving waste. A graphical representation of the volume
measurements is presented as a level history graph in Figure A4-1.

A4.2 INTERNAL TANK TEMPERATUI S

Tank 241-AN-105 has a single thermocouple ‘ee with 18 thermocouples to monitor the
waste temperature through riser 4A. Elevations are available for all thermocouples. Plots of
the individual thermocouple readings can be found in the AN Tank Farm supporting
document for the HTCE (Brevick et al. 199:

Temperature data, obtained from the Surveillance Analysis Computer System (SACS)
(LMHC 1997), were recorded from January 90 to February 1997. Data were available for
all 18 thermocouples. The mean temperature of the SACS data is 39.1 °C (102.3 °F) with a
minimum of 19.2 °C (66.6 °F) and a maximum of 46.7 °C (116 °F). The mean
temperature of the SACS data over the last year (February 1996 through February 1997) is
38.7 °C (100.5 °F) with a minimum of 19.2 °C (66.6 °F) and a maximum of 45.2 °C
(113.4 °F). On February 3, 1997, the lowest temperature recorded was 20 °C (68 °F) on
thermocouple 17 (located near the surface of e waste). The highest temperature recorded
was 41.9 °C (107.4 °F) on thermocouple 5 (located in the waste). A graph of the weekly
high temperature can be found in Figure A4-2.

A4.3 TANK 241-AN-105 PHOTOGRAPHS

The January 1988 photographic montage of the tank 241-AN-105 interior shows a typical
saltcake waste surface that is produced by the [anford Site evaporators. The colors are
off-white with patches of yellow. The tank walls and dome show signs of rust. Equipment
visible in the photographs are a level probe, a thermocouple tree, a saltwell screen, an FIC
probe, and a slurry distributor. Since the photographs were taken, the level of the waste has
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Figure Ad-1. Tank 241-AN-105 Level History.

@
m
N
o
N — —
ey & 3
e s & o :
(] pat
o2 ° 5.2 " VOLUME
= z 393 o (K GALLONS)
" < <7 X 5
27 2 g3z 3 —1,188
4 @ > W -
©owed
U Aom...v Nttty ™, e B |_L-
+ -
384'% —1.056
360'% — 990
4 -

28' uumr.w - 924
1 -
312'4 — 858

o - 792
Nm».._. m _ 726
1 z o _
240'% & o — 660
NSH ! - 594
1 Z -
192 < — 528
kS | —
168'% A\l — 462
4 < -
1444 (aN| - 39
1204 - 330
' 96" T — 264
72" 4 - 198
48" + - 132
4 -
24" & - 66
TTT VU T T oIV T T P LY VT T T VP LT P T T T T T TP T T LT T T R R T AT T T VT Ty I T T T T ¢ 7Y TrrvrirvyT TTrTr1 0
80 81 82 83 84 85 86 87 88 89 30 g1 g2 93 94 95 96 97 98

YEARS







HNF-SD-v  ER-678 Rev. 0

A5.0 APPEN] X A REFERENCES

Agnew, S. F., R. A. Corbin, T. B. Duran, .. A. Jurgensen, T. P. Ortiz, and B. L. Young,
1997a, Waste Status and Transaction Record Summary WSTRS, Rev 4,
LA-UR-97-311, Rev. 0, Los Alamos National Laboratory, New Mexico.

Agnew, S. F., J. Boyer; R. A. Corbin, T.  Duran, J. R. Fitzpatrick, K. A. Jurgensen,
T. P. Ortiz, and B. L. Young, 1997b, Hanford Tank Chemical and Radionuclide
Inventories: HDW Model Rev. 4, LA- - -3680, Los Alamos National Laboratory,
Los Alamos, New Mexico.

Brevick, C. H., L. A. Gaddis, and S. D. C sort, 1995, Supporting Document for the
Southeast Quadrant Historical Tank Content Estimate for AN Tank Farm - Volume 1
and 2, WHC-SD-WM-ER-314, Rev.  Westinghouse Hanford Company, Richland,
Washington.

Hanlon, B. M., 1996, Waste Tank Summary zport for Month Ending May 31, 1996,
WHC-EP-0182-98, Westinghouse Hz »rd Company, Richland, Washington.

Lipnicki, J., 1996, Waste Tank Risers Avail. - for Sampling, WHC-SD-WM-TI-710,
Rev. 3, Westinghouse Hanford Com) vy, Richland, Washington.

LMHC, 1997, Surveillance Analysis Computer System, In: SYBASE/Visual Basic
(mainframe), Lockheed Martin Hanfc  Corporation, Richland, Washington.

Public Law 101-510, 1990, "Safety Measures for Waste Tanks at Hanford Nuclear
Reservation," Section 3137 of Nation: Defense Authorization Act for Fiscal
Year 1991.

Salazar, B. E., 1994, Double-Shell Underground Waste Storage Tank Riser Survey,
WHC-SD-RE-TI-093, Rev. 4, Westin; >use Hanford Company, Richland,
Washington.







HNF-SD-WM-ER-678 Rev. 0

This page intentionally left blank.

A-20



HMN -SD-WM-ER-678 Rev. 0

APPENDIX B
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96-259

7

6/11/96

6/12/96

6/27/96

0.0

433.4-Drainable

0.0

Extruded an unmeasurable
amount of light gray solids

and resembled a wet salt. The
‘iquid was green in color and
ypaque. Collected 290 mL of
iquid. No organic layer was
observed.

96-260

6/12/96

6/12/96

6/27/96

0.0

429.3-Drainable

0.0

Extruded an unmeasurable
amount of light gray solids

and resembled a wet salt. The
liquid was green in color and
opaque. Collected 300 mLs of
liquid.

96-261

9

6/12/96

6/12/96

6/27/96

0.0

378.7-Drainable

0.0

Extruded an unmeasurable
amount of light gray solids

" land resembled a wet salt. The

liquid was green in color and
opaque. Collected 250 mL of
liquid. No organic layer was
observed.
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Table B1-2a. Sample Receipt and Extrusion Information for 241-AN-105, Core 152. (7 sheets)

96-265 13 |6/13/96 [6/24/96 |6/27/96 0.0 383.8-Drainable {0.0 Extruded an unmeasurable
amount of light gray solids
and resembled a wet salt. The
liquid was green in color and
opaque. Collected 250 mL of
liquid. No organic layer was
observed.

96-266 14 16/13/96 |6/18/96 [7/01/96 |n/a 132.9-Drainable |188.7-Upper |Extruded an unmeasurable

half amount " light ' solids
46.7-Lower [and resembled a salt slurry.
half The liquid was green in color
and opaque. Collected 90 mL
of liquid. No organic layer
was observed.

96-267 15 [|6/13/96 |6/13/96 |n/a n/a n/a n/a This segment was sampled
using the Retained Gas
Sampler and extruded by the
Process Chemistry and
Statistical Analysis Group.

96-268 16 |6/13/96 [6/18/96 17/01/96 |18.0 0.0 166.5-Upper |The solids were gray in color

half and resembled a salt slurry.
210.3-Lower
half

0 'A3Y 8L9-¥T-WM-dS-INH
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Table B1-2a. Sample Receipt and Extrusion Information for 241-AN-105, Core 152. (7 sheets)

96-273 21 |6/17/96 |6/18/96 |[n/a n/a n/a n/a This segment was sampled
using the Retained Gas
Sampler and extruded by the
Process Chemistry and
Statistical Analysis Group.
96-274 22 |6/18/96 |6/24/96 [7/01/96 [13.0 0.0 195.7-Upper |The solids were light to dark
half gray in color and resembled a
51.1 ower '-'" -™iry.
half
Notes:
n/a = not applicable
Seg. = segment

'Dates are provided in the mm/dd/yy format.
*Approximate inches extruded.
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Table B1-2b. Sample Receipt and Extrusion Information for 241-AN-105, Core 153. (7 sheets)

96-279

6/26/96

8/07/96

8/12/96

0.0

n/a

This segment was sampled
using the Retained Gas
Sampler and extruded by
the Process Chemistry and
Statistical Analysis Group.

4y0. 1-Drainable

0.0

Extruded an -
unmeasurable amount of
light gray solids that
resembled a wet salt. The
liquid was green in color
and opaque. Collected
310 mL of liquid. No
organic layer was
observed.

96-280

6/26/96

8/07/96

8/12/96

10.0

410.7-Drainable

0.0

Extruded an unmeasurable
amount of light gray
solids that resembled a
wet salt. The liquid was
green in color and
opaque. Collected 300
mL of liquid. No organic
layer was observed.

8L9-49-WM-dS-INH

0 "A9






Table B1-2b. Sample Receipt and Extrusion Information for 241-AN-105, Core 153. (7 sheets)

0.0

386.3-Drainable

0.0

Extruded an unmeasurable
amount of light gray
solids that resembled a
wet salt. The liquid was
green in color and
opaque. Collected 290
mL of liquid. No organic
layer was observed.

96-285

11

6/27/96

7/02/96

7/08/96

0.0

96-286

12

6/27/96

7/02/96

7/08/96

0.0

420.0-Drainable

4y/.Z2-Drainable

0.0

0.0

Extruded an unmeasurable
amount of light gray
solids that resembled a
wet salt. The liquid was
green in color and
opaque. Collected 290
mL of liquid. No organic
layer was observed.

Extruded an unmeasurable
amount of light gray
solids that resembled a
wet salt. The liquid was
green in color and
opaque. Collected 290
mL of liquid. No organic
layer was observed.

8L9-4T-INM-dS-ANH
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B1.3 SAMPLE ANALYSIS

The analyses performed on the core samples were limited to those required by the safety
screening DQO and the flammable gas DQO. The analyses required by the safety screening
DQO included analyses for thermal properties by DSC, moisture content by TGA, and
content of fissile material by total alpha activity analysis. The flammable gas DQO required
a full set of analytes to be analyzed by ICa ICP as well as TOC, TIC and various
radionuclides.

Differential scanning calorimetry and TGA were erformed on 8.665-mg to 45.550-mg
samples. Quality control tests included performing the analyses in duplicate, and the use of
standards. Moisture content was also measured by a gravimetric method.

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

Ion chromatography was performed on sam; s ! 1t had been prepared by water digestion.
Quality control tests included standards, spikes, blanks, and duplicate analyses. The SAP
required that the full suite of IC analytes be measured.

Inductively coupled plasma spectrometry was performed on samples that had been prepared
by a fusion procedure, followed by dissolution in acid. Quality control tests included
standards, blanks, spikes, and duplicate analyses. The SAP required that the full suite of
ICP elements be analyzed.

All reported analyses were performed in accordance with approved laboratory procedures.
A list of the sample numbers and applicable analyses is presented in Table B1-3. The sam;
preparation procedure numbers and analysis procedure numbers are presented in Table B1-4.

B1.4 DESCRIPTION OF HISTORICAL SAMPLING EVENT

Sampling data for tank 241-AN-105 have been obtained to support evaporator Campaign
Runs 84-5 and 85-3 in 1984 and reported on fay 10, 1984 (Jansky 1984) and November 9,
1984 (Mauss 1984), respectively. The data are presented in Section B2.8. Pre-1989
analytical data have not been validated and should be used with caution.

No information was avail le regarding sample handling for this tank. The reason for the
sampling was given as "242-A Evaporator Campaign."
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B2.2 RADIONUCLIDE ANALYSIS

B2.2.1 Total Alpha Activity

Total alpha activity analyses were performed on direct liquid core composite subsamples and
the field blank. The solid core composite subsamples were prepared for analysis by
performing a fusion digest in duplicate. The highest result returned was 0.133 uCi/g. The
sample results for total alpha are given in T es B2-4 and B2-5. High relative percent
differences (RPDs) (>20 percent) were rep 2d for the solid core composite subsamples and
can be attributed to sample inhomogeneity. > reruns were requested because of e low
alpha activity in the samples. The standard :overies and spike recoveries for this analysis
were within the required limits (Steen 1997).

B2.2.2 Total Beta

Total beta (TB) activity analyses were perfo 1ed on direct liquid core composite subsamples
and the field blank. The solid core composite subsamples were prepared for analysis by
performing a fusion digest in duplicate. Lo  vels of beta activity were noted in some
preparation blanks, however, the levels of ¢ imination are inconsequential when compared
to the result of the sample and do not impact sar le data quality. The standard recoveries,
spike recoveries and RPDs for this analysis were within the required limits. The sample
results for total beta are given in Table B2-6.

B2.2.3 Strontium 90

Strontium 90 analyses were performed on dire liquid core composite subsamples and the
field blank. The solid core composite subsamples were prepared for analysis by performing
a fusion digest in duplicate. The standard recoveries and RPDs for this analysis were within
the required limits. Strontium 90 analytical results are given in Table B2-21.

B2.2.4 Gamma Energy Analysis

Gamma energy analysis (GEA), procedure 1 nber LA-548-121, was used to measure the
activity of *Cs, *’Cs, *Nb, !%Rh/Ru, 'ZSb, Ce, and ¥Co. GEA analyses were
performed on direct liquid core composite s nples and the field blank. The solid core
composite subsamples were prepared for an: » by performing a fusion digest in duplicate.
Gamma energy analytical results are listed in Tables B2-12 through B2-16.

Actual detection limits for GEA analytes are not currently available. The latest GEA
software does not currently report a minimum detectable activity (MDA). If an analyte is
reported as "less than,” the value reported is the detection limit.
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B2.5.1 Inductively Coupled Plasma

The ICP analyses were performed per procedures LA-505-161, Rev. B-1, or LA-505-151,

Rev. D-3, depending on the ICP instrument A full suite of analytes were reported.
Phosphorus was analyzed as a cross-check f phosphate results reported from IC
analyses. The liquid subsamples were prep: r analysis by an acid adjustment of the
direct subsample. Solid subsamples were pi 1 for analysis by performing both an acid

digest and a fusion.

Only the quality control (QC) for requested analytes (Li, Na, Al, Cr, Ca, Fe, K, U, Zn, Zr,
Ba, Si, B, Bi, Mn, Ni) were reviewed for this report. Other “opportunistic” analyte results

are included in this appendix. These analyte ot have customer defined QC parameters
and are not discussed. High RPDs (>20 pe were reported for several analytes (Li, Al,
Cr, Ca, Fe, Zn, Zr, Si, B, Mn, Ni) and we: -esult of sample inhomogeneity. Reruns
were not requested. Spike recoveries outsid e required range were reported for Al, Ca,
Cr, Fe, Li, K, Si, Na and Zr. Spike recove r major analytes are not valid because the

sp e is too small compared to the sample concentration. Serial dilutions are performed by
diluting a sample by five-fold. The results: mt serial dilution may be found in the raw
data and are signified by an “_L” at the enc f the sample number. For acceptable
performance the percent difference between = serial dilution and the undiluted results must
be <10 percent, one sample had a serial dii .on greater than ten percent. This inaccuracy
can be attributed to the low concentration of e analyte with respect to the detection limit.
There did not appear to be any analytical ar 1alies or difficulties during the analyses of Ba
or U.

The concentrations of metals in the samples are own in Tables B2-27 through B2-50. The
results from two preparation methods, fusion and acid, are presented for the metals.

B2.5.2 Ion Chromatography

The IC analyses were performed on direct s sam; s of liquid samples. The solid
subsamples were prepared for analysis by p orming a water digest. Samples for ion
chromatography were performed in duplicate per procedure LA-533-105, Rev. D-1. All
analytes reported by the IC instrument were requested.

High RPDs (> 20 percent) were reported f  ieveral analytes and can be attributed to
sample inhomogeneity. Spike recoveries ou le of the required range (75 percent to 125
percent) were reported for acetate, CI', F, . ; and NO; ions. The chemist noted that the
spike failures were due to matrix interferences from organic acids. Bromide was detected in
34 of the 52 subsamples submitted for analysis and was an indication of hydrostatic head
fluid intrusion into the samples. The standa recoveries for IC analysis were within the
required limits. IC analyses results are given in Tables B2-51 through B2-60.
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B2.9 ANALYTICAL DATA TABI ™5

For most analytes (except for some physical and rheological measurements), the data tables
consist of six columns. The first column li 1e sample number. Note that for each
primary/duplicate pair, the sample number r the primary result. The second column lists
the core from which the samples were derived. The third column lists the sample portion
from which the aliquots were taken. The final three columns dis; iy the primary and
duplicate analytical values and a mean for each sample/duplicate pair.

The four QC parameters assessed in conjunction with the tank 241-AN-105 samples were
standard recoveries, spike recoveries, duplicate analyses (RPDs), and blanks. The QC
criteria specified in the SAP (Eggers 1996) r safety screening DQO were 90 to 110 percent
recovery for standards and spikes and < 1( ercent for RPDs. The only QC parameter for
which limits are not specified in the SAP is oblank contamination. The limits for blanks are
set forth in guidelines followed by the labor. sry, and all data results presented in this report
have met those guidelines. Sample and duplicate pairs in which any of the QC parameters
were outside of these limits are footnoted in e sample mean column of the following data
summary tables with an a, b, ¢, d,-e, or f as follows:

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

] "e" indicates that the RPD was greater than the QC limit range.

° "f" indicates that there was ble  contamination.
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Table B2-34. Tank 241-AN-105 Analytical Results: Iron (ICP). (3 sheets)

S96T00s¥v3 |[152: 1 |Upper half < 988 < 1,010 < 999
S96T003894 [152:14 |Upper half < 1,020 < 998 < 1,009
S96T003827 Lower half < 1,010 < 1,030 < 1,020
S96T003895 [152:16 [Upper half < 1,020 < 1,000 < 1,010
S96T003889 Lower half < 1,uiv < 1,000 < 1,005
S96T003896 {152:18 |Upper half < 1,030 < 1,000 < 1,015
S96T003890 Lower half < 1,030 < 1,040 < 1,035
S96T003897 {152:20  Upper half < 1,060 < 1,040 < 1,050
S96T003891 Lower half < 1,020 < 1,030 < 1,025
S96T003892 [152:22 |Upper half < 1,040 < 1,060 < 1,050
S96T004337 |153:14 |[Lower half < 1,020 < 1,010 < 1,015
S96T004314 {153:15 |Upper half < 953 < 958 < 955.5
S96T004317 Lower half < 998 < 1,020 < 1,009
S96T004441 [153:17  {Upper half < 980 < 982 < 981
S96T004442 Lower half < 1,010 < 1,000 < 1,005
S96T004443 [153:19 |Lower half < 1,010 < 1,000 < 1,005
S96T003984 |153:21 |Lower half < 1,010 < 1,000 < 1,005
S96T003986 |153:22 |{Upper half < 999 < 1,020 < 1,009.5
S96T003985 Lower half < 1,010 < 1,010 < 1,010
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Table B2-50. Tank 2¢ -AN-105 ICP Results with Less Than Value.

Antimony < 12
Arsenic < 2120
Barium < 1060
Beryllium < 106
Cerium < 2120
Cobalt < 424
Lanthanum < 1060
Neodymium < 2120
Samarium ‘ < 2120
Selenium < 2120
Thallium < 4250
Titanium < 2120
Total Uranium < 10,600
Vanadium < 30
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The total analyte concentrations calculated from t  above equation is 557,400 ug/g. The
mean weight percent water in salt slurry is 44.4 percent, or 444,000 ug/g. The mass balance
resulting from adding the percent water to the total analyte concentration is 100 percent
(Table B3-8).

The following equations demonstrate the derivation of total cations and total anions in the salt
slurry; the charge balance is the ratio of these two values.

Total cations (ueq/g) =  [K" /39 + [Na*)/23.0 = 8,040 peq/g
Total anions (ueq/g) =  [A1(OH),/95] + [F1/19.0 + [C11/35.5 + [COO)/44.0 +

[(CO0),>1/44.0 + [ ),1/46.0 + [NO;1/62.0 + [OH)/17.0 +
[PO*)/31.7 +  D,7/48 = 7,440 peq/g

The charge balance obtained by dividing the sum of the positive charge by the sum of the
negative charge was 1.08.

In summary, the above calculations yield reasonable mass and charge balance values (close to
1.00 for charge balance and 100 percent for 1ass balance), indicating that the analytical
results are consistent.

Table B3-8. Mass Balance Totals.

Total from Table B3-6 191,300 8040
Total from Table B3-7 366,100 7440
Water percent 444,000 0
Total 1,001,400 600

B3.4 MEAN CONCENTRATIONS AND ONFIDENCE INTERVALS

The following statistical evaluation was performed using the analytical data generated from
tank 241-AN-105 core samples. The core samples were obtained June 1996 from two risers
(core 152 and core 153) the full length of t  waste in the tank (22 segments). The crust
was a portion of segment 1. The remainder of segment 1 through segment 13 and a portion
of segment 14 were supernatant samples. The remainder of segment 14 through segment 22
were salt slurry (sludge) samples. The three sets of data (crust, supernatant, and sludge)
were analyzed separately.
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In order to determine the tank sludge inventory, the sludge data were converted from ug/g to
pug/mL using the following equation, where  dresents the segment portion. The
radionuclide sludge data were converted usi 1e same equation substituting Ci for g.

bg _pg 8
8

mL mL

i i

The densities are listed in Table B3-21. The converted sludge data were then analyzed using
the ANOVA techniques explained above. The mean concentration estimates, along with the
two-sided 95 percent confidence interval for mean concentration, are given in

Table B3-22 (nested ANOVA with the riser 1), Table B3-23 (nested ANOVA without the
riser term), and Table B3-24 ("less than" results).

Table B3-21. Tank 241-AN-105 Sludge Bulk Density Values.

152 14 Lower half {1.53! 153 14 Lower half [1.56
152 14 Upper half [1.53 153 |15 Lower half |1.56
152 16 Lower half {1.58 153 15 Upper half {1.52
152 16 Upper half |1.59 153 17 Lower half [1.53
152 18 Lower half |1.64 153 17 Upper half |1.52
152 18 Upper half [1.66 153 19 Lower half |1.56
152 20 Lower half {1.60 153 21 Lower half {1.57
152 20 Upper half |1.58 153 22 Lower half |1.60
152 22 Upper half |1.64 153 22 Upper half |1.58
Note:

'No bulk density measurement; used the value from the upper half subsam
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Table B3-37. Tank Inventory - Based on Composite Data, (6 sheets)

V.icp.adl < 7.71E+01 kg [V.icp.a < 490E+01 kg |< 5.02E+00 kg |< 1.31E+02 kg
Water.tga 1.82E+vo kg Water.tga 1.11E+06 kg 1.10E+05 kg 3.04E+06 kg
Zn.icp.a 1.95E+02 kg Zn.icp.a 1.98E+01 kg 2.97E+00 kg 2.18E+02 kg
Zn.icp.adl 4.51E+v1 kg Zn.icp.a 1.98E+01 kg 2.97E+00 kg 6.79E+01 kg
Zr.icp.a < 1.34E401 kg |Zr.icp.a 1.09E+01 kg 1.44E+01 kg < 3.87E+01 kg
Zr.icp.adl < 1.54E+01 kg |Zr.icp.a 1.09E+01 kg 1.44E+01 kg < 4.07E+01 kg
Note:

and 'Br are the tracers for hydrostatic | d fluid.
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APPENDIX C

STATISTICAL ANALYSIS FOR ISSUE RESOLUTION

In Appendix C, the results of analyses required for the applicable data quality objective
(DQO) reports for tank 241-AN-105 are reported. Specifically, statistical and other
numerical manipulations required in the DQO reports are documented in this appen x. The
analysis required for tank 241-AN-105 are documented in the following sections:

e  Section C1: Statistical analysis supporting the Safety Screening DQO
(Dukelow et al. 1995). Specifically, confidence intervals were needed to
support the DSC and plutonium (criticality) threshold limit.

C1.0 STATISTICS FOR SAFETY SCREENING
DATA QUALITY OF ECTIVE

The safety screening DQO (Dukelow et al. 1995) defines acceptable decision confidence
limits in terms of one-sided 95 percent confidence intervals. In this appendix, one-sided
confidence limits supporting the safety screening DQO are calculated for tank 241-AN-105.
The data in this section are from the 1996 sampling event for tank 241-AN-105.

Confidence intervals were computed for each sample number from tank 241-AN-105
analytical data (Steen 1997). The upper limit (UL) of a one-sided 95 percent confidence
interval for the mean is _

A

Iy %
B+ taroos) T 0

In this equation, j is the arithmetic mean of the data, 4; is the estimate of the standard
deviation of the mean, and tyq o5 is the quantile from Student’s t distribution with df degrees
of freedom for a one-sided 95 percent confidence interval. For the tank 241-AN-105 data
(per sample number), df equals the number of observations minus one.

C1.1 DIFFERENTIAL SCANNING CALORIMETRY

The upper limit of the 95 percent confidence interval was calculated for each subsan le
which had DSC measurements. The upper limit for each sample number is listed in

Table C1-1. Each confidence interval can be used to make the following statement. If the
upper limit is less than 480 J/g vy, then one would reject the null hypothesis that DSC is
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greater than or equal to 480 J/g dry at the 0.05 level of significance. All of the DSC dry
upper limits were less than 480 J/g dry. The hypothesis that the DSC results are greater than
480 J/g dry is rejected for all the subsamples.

C1.2 TOTAL ALPHA

The upper limit of the 95 percent confidence interval was calculated for each subsample
which had at least 50 percent of the reported total alpha data as quantitative values. The
sample numbers and the upper limit of the 95 percent confidence intervals are listed in

Table C1-2. Each confidence interval can be used to make the following statement. If the
upper limit is less than 61.5 uCi/mL or 37.0 uCi/g (conversion used the maximum density of
1.66 g/mL observed for the sludge subsamples), then one would reject the null hypothesis
that total alpha is greater than or equal to 61.5 uCi/mL (or 37.0 uCi/g) at the 0.05 level of
significance. For all the subsamples with ai :ast 50 percent of the reported total alpha data
as quantitative values, the upper limits were ss than 61.5 uCi/mL or 37.0 uCi/g. For the
subsamples where both analytical results were "less than" values, the maximum "less than"
value is orders of magnitude smaller than either 61.5 uCi/mL or 37.0 uCi/g. The hypothesis
that the Total Alpha results are greater than 61.5 uCi/mL or 37.0 uCi/g is rejected for all
subsamples.
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Table C1-2. Tank 241-AN-

» Total Alpha Results

(2 sheets)

Sludge samples (¢Ci/g)
S96T003893  [152 |1 UH < 2.28E-02 = [NA "NA
S96T003827 152 14 LH < 2.67E-02 [NA NA
S96T003889 152 16 |LH < 3.16E-02 [NA NA
S96T003890 152 18 LH < 1.92E-02 [NA NA
S96T003891 152 20 LH 7.49E-03 2.65E-04 |9.16E-03
S$96T003892 152 22 UH 1.27E-02 1.30E-03 |2.09E-02
S96T004337 * 153 14 LH 3.97E-03 1.25E-04 |4.75E-03
S96T004317 * 153 15 LH . |4.56E-03 7.90E-04 5.55E-03
S96T004442 153 17 LH 7.04E-03 1.10E-04 |{7.73E-03
S96T004443 153 19 LH 1.45E-02 3.15E-03 |3.43E-02
S$96T003984 153 21 LH 7.95E-03 . 5.30E-04 {1.13E-02
S96T003985 153 22 LH 1.25E-01 8.50E-03 ([1.78E-01
S96T004256 152 14-20 Coi 1.36E-01 1.60E-03 |2.37E-02
S96T004261 152 22 Corn 5.80E-02 7.95E-03 |1.08E-01
Notes:

DL = Drainable liquid

LR = Lower half

UH = Upper half

* = One of the two results was a less than value; it was treated as a real number.

Comp. = Composite
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APPENDIX D

EVALUATIC TO ESTABLISH BEST-BASIS
INVENTORY FOR TANK 241-AN-105
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NON-ANALYTICAL DATA

Ia. Models/Waste Type Inventories/Campaign Information

Ic.

Agnew, S. F., J. Boyer,.R. A. Co in, 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-96-3680, Rev. 0, Los Alamos National Laboratory, Los
Alamos, New Mexico.

Document contains tank layer and supernatant models and the Historical
Tank Content Estimate for Hanford Site underground waste storage
tanks, as well as a list of Hanford Site waste types.

Fill History/Waste Transfer Records

Agnew, S. F., R. A. Corbin, T. B. Duran, K. A. Jurgensen, T. P. Ortiz, and

B. L. Young, 1994, Waste Status and Transaction Record Summary,
WSTRS Rev. 4, LA-UR-97-311, Rev. 0, Los Alamos National
Laboratory, Los Alamos, New Mexico.

Document contains spreadsheets depicting all available data on tank
additions/transfers.

Koreski, G'. M., and J. N. Strode, 1994, Operational Waste Volume

Projections, WHC-SD-WM-ER-029, Rev. 20, Westinghouse Hanford
Company, Richland, Washington.

Document contains account of waste transfers for double-shell tanks,
including waste type and volume, source, and destination.

Surveillance/Tank Configuration

Lipnizki, J., 1996, Waste Tank Risers Available for Sampling,

WHC-SD-WM-TI-710, Rev. 3, Westinghouse Hanford Company,
Richland, Washington.

Document describing riser information.

Salazar, B. E. 1994, Double-Shell Underground Waste Storage Tank Riser

Survey, WHC-SD-RE-TI-093, Rev. 4, Westinghouse Hanford
Company, Richland, Washington.

Document describing double-shell underground waste tank riser survey.
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Hanlon, B. M., 1996, Waste Tank Summary Repeat for Month Ending May 31,
1996, HNF-EP-0182-98, Westinghouse Hanford Company, Richland,
Washington.

e  Document describing waste tank summary report.

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

e  Document contains in-tank photos as well as 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.

Document gives assessment of relative dryness between tanks.

~ Olson N. J., 1989, Electrochemical Testing A537 Carbon Steel Purex Scrub
Solutions For Corrosion Behavior -Preliminary Report, (letter
LET-011689 to Reynolds, D. A., January 16), Pacific Northwest
National Laboratory, Richland, Washington.

e  Letter presents the res s from corrosion testing with scrub solutions
for corrosion behavior.

Van Vlect, R. J., 1993, Radionuclide and Chemical Inventories for Double-
Shell Tanks, WHC-SD-WM-TI-543, Rev. 1, Westinghouse Hanford
Company, Richland, Washington.

e  Report containing radionuclide chemical inventories for double-shell
tanks.
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