
UL5 23 
1.ECN 6 4 4 4 9 6 

ENGINEERING CHANGE NOTICE 
Page l of ~ Pro j. 

ECN 

2. ECN Category 
(mark one) 

3. originator's Name, Organi zat ion, HSIN , 
and Telephone No. 

4. USQ Requ ired? 5 . Date 

Supplemental 
Direct Revision 
Change ECN 
Temporary 
Standby 
Supersedure 
Cancel/Void 

[] M. J. Kupfer, LMHC, HS-49 , 
376-6631 

(] Yes [X] No 08 / 17 / 98 
[X] 
[l 

• 
[] 

6. Project Title/No./Work Order No. 7. Bldg./Sys./Fac. No. 8 . Approval Des ignator 

Tank 241-AP-107 NA NA • 
[] 9. Docl.lllent NUTbers Cha"9~ by this ECN 

(includes sheet no. and ·rev.) 
10. Rel ated ECN No(s). 11. Rel ated PO No. 

12a. Modification Work 

[] Yes (fill out Blk , 
12b) 

[X] No (NA Bl l<s. 12b, 
12c, 12d) 

HNF-SO-WM-ER-362, Rev. IA 
12b. Work Package 12c. Modificat i on Work COOl)lete 

No. 

NA NA 

Des ign Aut hor i ty/Cog. Engineer 
Signature & Date 

NA NA 
12d . Res tored to Original Condi · 
ti on (Tenp. or St andby ECN onl y) 

NA 

Des ign Authority/Cog. Engineer 
Si gnature & Date 

13a. Description of Change 13b. Desi gn Baseli ne Docunent ? [ ] Yes [x] No 

This ECN compiles all reconciliation changes made to the Best- Bas i s Inventory in FY 
1998 and should replace Section 3.0 and Appendix D, Evaluat i on to Establish Be st-Ba sis 
Inventory for Double-Shell Tank 241-AP-107, of the Tank Characte r ization Re port . The 
reconciliation process involved correction of errata , reasses sment of data outl yers, 
verification of uranium isotopic distribut i on and other alpha isot ope di stribu tion, and 
removal of "less than" values, etc. Changes were made to both t ext and t ab l es . The 
inventory estimates of several waste components were revised. 

14a. Justificat i on (mark one) 

Cr iteria Change [] 

As -Found [X] 
14b. Justification Deta i ls 

Design Improvement [] 

Fae il i tate Const [ ] 

Envi romienta \ [] 

Const. Error/Omi ssi on [] 

Facil ity Deact ivation [ ] 

Desi gn Error/Omission [] 

Tank waste inventory estimates are being provided as standard source term for the 
various waste management activities. FY 1997 evaluation of available informat i on fo r 
all 177 underground storage tanks was performed and published in TCRs, preliminary 
TCRs, or revisions to existing TCRs . In FY 1998, a reconciliation process is being 
performed to update the best-basis inventories. This process ensures that the latest 
inventory estimates are available as a cons i stent source-term to support the activiti es 
of TWRS disposal and other users . 

15. pistribution (include name, MSIN, and no. of copies) 
Central Files B1-07 K. M. Hodgson 
DIMC H6-15 M. J. Kupfer 
DOE Reading Room H2-53 M. D. LeClair (3) 
TCSRC Rl-10 J . G. Field 
K. M. Hall R2- 12 

A-7900-013·2 (05/96) GEF095 

R2-11 
M&-49 R~-75 
~ R~ -75 
R2-12 

RELEA SE STAMP 

A,7900-013 -1 



ENGINEERING CHANGE NOTICE I Page 

1. ECM (use no. from pg. 1) 

2 of 2 644496 
16. Design · t7. Cost Impact 18. Schedule !~act (days ) 

Verification 
ENGIHEERING CONSTRUCTION Required 

[] Yes Additional [] $ Additiona l [] $ l~rovement [] 
[x] No Savings [] $ Savings [] $ Delay [] 

19. Change llf4)act Review: Indicate the related doclllll!nt s (other than th e engineering documents i dentified on Side 1) 
that will be affected by the change described in Block 13. Enter the affected docllllent nunber in Block 20. 

SOD/DD [] Seicmic/Streu Analy$lt [] Tank Calibration Manual [ ] 
Functional Daslgn Criteria [] Stre• •/Deslgn Report [] Health Physic• Procedure [ ] 
Operating Specification [] Interface Control Drawing [] Spares Mult iple Unit Listing [] 
Crftlcallty Speclficatlon [] Calibration Procedure [] Test Procedures/Spe ci fication [ ) 
Conceptual Oo.lgn Report [] Installation Procedure [] Component Index [ ] 
Equipment Spec. [] Maintenance Procedure [] AS ME Coded Item [ ] 
Const. Spec. [] Engineering Procedure [] Hum&n Factor Consider at ion [ ] 
Procurement Spec. [] Operating Instruction [] Compute r Software [ ] 
Vendor lnfom1ation [] Operating Procedure [] Electric Ci rcuit Schedule [ ] 
OM Manual [] Operational SafeW Requirement [] ICAS Procedure [ ] 
FSAR/SAR [] IEfD Drawing I J Process Contro l Manual/Plan [ ] 
Safety Equipment Urt [] Cell Arrangement Drawing [] Process Flow Chart [ ] 
Radiation Worlc Permit [] Essential Mate rial Specificat ion [] Purchase Requisition [ ] 
Environmental Impact Statement [] Fae. Proc. Samp. Schedule [] Tlckler File [ ] 
Environmental Report [] Inspection Plan [] Other [x] 
Environmental Permit [] Inventory Adjurtment Request [] 
20. Other Affected DocUllents: (NOTE: Doc1.111ents listed below wi l l not be revised by this ECN.) Signatures below 

indicate that the sign ing organizat i on has been not if ied of other affected docunents l is ted below. 

[ ] 

Docunent Munber/Revision Doct..ment Nunber/Rev!si on Docunent Nurtier Revi s i on 

NA 

21. Approvals 

Signature 
Design Authority 

Cog • . Eng . 

Cog. "'gr. 

M. J. Kupfer~y ~ 
K. M. Hodgson(~,)'Y),' ~ 

QA 

Safety 

Environ. 

Other J. G. Field 

,_ . • -r'- (/ .f 
R2·12 9' ,V (-A.V-6'. 

I 

A·7900·013·3 (05/96) GEF096 

Date Si gnature 
Desi gn Agent 

cc£-zY PE 

9:-B·W QA 

Safety 

Design 

Envi ron . 

Other 

DEPARTMENT OF ENERGY 

Signature or a Control NUTibe r that 
tracks the Approva l Signature 

ADDITIONAL 

Date 

- ----



s 

HNF-SD-WM-ER-362, Rev . 1B 

Tank Characterization Report for Double-Shell Tank 
241-AP-107 

s. L. . Lambert 
COGEMA Engineering Corporation, Richland, WA 99352 
U.S. Department of Energy Contract DE-AC06-96Rll3200 

lDT/ECN: 
Org Code: 
B&R Code: 

644496 
7All0 
EW3120074 

UC: 721 
Charge Code: N4G3A 
Total Pages: /~I"-

Key Words: TCR, best-basis inventory, standard inventory 

Abstract: The best-basis inventory provides waste inventory estimates 
that serve as standard characterization source terms for .the various 
waste management activities. To establish a best-basis inventory for 
double-shell tank 241-AP-107, an evaluation of available information was 
performed. This work follows the methodology established in Standard 
Inventories of Chemicals and Radionuclides in Hanford Site Tank Wastes , 
HNF-SD-WM-TI-740, Rev . OA (Kupfer et al. 1997). 

TRADEMARK DISCLAIMER. Reference herein to any specific COfllllercial product, process , or service by 
trade name, trademark, manufacturer, or otherwise, does not necessarily constitute or irrply its 
endorsement, reconmend@tion, or favoring by the United States GoverNnent or any agency thereof or 
its contractors or subcontractors. 

Printed in the United States of America. To obtain copies of this docunent, contact: Docunent 
Control Services, P.O. Box 950, Mailstop H6·08, Richland WA 99352, Phone (509) 372-2420; 
Fax (509) 376-4989. 

DAT E: 

STA: 
10: 

?J 'l 

Release Approval Date Release Starrp 

Approved for Public Release 

A-6400-073 (01/97) GEF321 

7 



RECORD OF REVISION 
(1) Oocuncnt lluooer 

HNF-SD-WM-ER-362 Page 1 
CZ> Title 
Tank Characterization Report for Doub1e-Shell Tank 241-AP-107 

ru~UGE COllTROL RECORD 

(3) Revfsfon (4) Description of Chonge - Replace, Add, and Delete P"9e. Authorl:i'ed for Releese 
(5) COil. EMr. (6) C011. kgr. Oate 

0 (7) Initially released 09/06/94 on EDT-· B.C. C.S . Haller 
608045. Simpson 

1~ Incoroorate oer ECN-635439. J .G. Field K. H. Hall 
U.J;, t::_-~1 r~n-~ /)... <c:Lh. [)f 

I 5--/'I-? j -
~/1(}/q-J 

\-l\ Rs "l_(\~O<"~O-f'O.'"t. \)'1.-c" "t~(\-~'b':)';i:;l~ . -3. 'o. ~-.... ,~ ~-rn . ~c..\\ 
1(/ /J t:;/IJ 3/ion; / ~·~ 

1=11,~ 7l-.. 7 , 
1B fi.-5 Incorporate per ECN-644496 

, 
M.J. Kupfer K.M. Hodg son 

I 
~~/,L f-{.11 he( m . I _O,,.,,~ q 4-'lt ~ 

' " , 

. 

. 

~-7320·005 (OB/91) WEF168 



HNF-SD-WM-ER-362 Rev. lB 

3.0 BEST BASIS INVENTORY ESTIMATE 

The engineering assessment in this evaluation should serve as the basis for the best-estimate 
inventory to tank 241-AP-107 fo_r the following reasons: 

1. The February 1995 samples are the only representative samples of waste 
currently in tank 241-AP-107 . 

2. The HDW model estimate is outdated because of a large number of waste 
transfers that have occurred subsequent to the date the HDW model estimate is 
valid. 

Tables 3-1 and 3-2 show the best-basis inventory estimates for tank 241-AP.., 107 . 
Radionuclide values are decayed to January 1, 1994. The inventory values reported in 
Tables 3-1 and 3-2 are subject to change. (Appendix D contains the complete narrative 
regarding the derivation of the inventory estimates shown in Tables 3-1 and 3-2 .) Refer to the 
Tanlc Characterization Database (TCD) (LMHC 1998) for the most current inventory values . 

Although outdated, the HDW model provides the only estimate available for many of the 
analytes in Tank 241-AP-107. Consequently, model-based/engineering estimates were derived 
by multiplying HDW inventories by the ratio of current and HDW waste volumes (22 : 1110). 
The HDW model estimates that there are no radionuclides present and only a few metals and 
anions. Except for the sample-based analyte inventories, the inventories are rough estimates 
only. 

Best-basis tank inventory values are derived for 46 key radionuclides (as defined in Section 3 .1 
of Kupfer et al. 1997), all decayed to a common ref;ort date of January 1, 1994. Often, waste 

- sample analyses have only reported 90sr, 137Cs, 23 1240Pu, and total uranium, or (total beta 
and total alpha) while other key radionuclides such as 60Co, 99Tc, 1291, 154Eu, 155Eu, and 
241 Am, etc., 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. 1997, Section 6.1 and in Watrous and Wootan 1997 .) 
Model generated values for radionuclides in any of 177 tanks are reported in the Hanford 

-· Defined Waste Rev. 4 model results (Agnew et al. 1997). The best-basis value for any one 
analyte may be either a model result or a sample or engineering assessment-based result if 
available. For a discussion of typical error between model derived values and sample derived 
values, see Kupfer et al. 1997, Section 6.1.10. 
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Table 3-1. Best-Basis Inventory Estimates for Nonradioactive 
Components in Taruc 241-AP-107. (Effective as of February, 1995) (2 Sheets) 
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Table 3-1. Best-Basis Inventory Estimates for Nonradioactive 
Components in Tanlc 241-AP-107. (Effective as of February, 1995) (2 Sheets) 

0.630 s 
0 M 

1S = Sample-based , M = HDW model-based (Agnew et al . 1997) , E = Engineering 
assessment-based, C = calculated by charge balance; includes oxides as hydroxide but not includ ing 
cot, NO3- , PO/, sot, SiO/'. 
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Table 3-2. Best-Basis Inventory Estimates for Radioactive 
Components in Tanlc 241-AP-107. Decayed to January 1, 1994 . 

(Effective as of February, 1995) (3 Sheets) 
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Table 3-2. Best-Basis Inventory Estimates for Radioactive 
Components in Taruc 241-AP-107. Decayed to January 1, 1994. 

(Effective as of February, 1995) (3 Sheets) 
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Table 3-2. Best-Basis Inventory Estimates for Radioactive 
Components in Tank 241-AP-107. Decayed to January 1, 1994. 

(Effective as of February, -1995) (3 Sheets) 
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Based on 239Pu : Used 
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Based on 239ru: Used 
· HOW isotopic ratios 

'S = Sample•based, M = HDW model•based (Agnew et al . 1997) , E = Engineering 
assessment •based. 
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APPENDIXD 

EVALUATION TO ESTABLISH BEST-BASIS INVENTORY 
FOR DOUBLE-SHELL TANK 241-AP-107 

Key waste management activities include overseeing tank farm operations and identifying , 
monitoring, and resolving safety issues associated with these operations and with tank wastes. 
Disposal activities include designing equipment, processes, and facilities for retrieving wastes 
and processing them into a form suitable for long-term storage. Information about chemical , 
radiological, and/or physical properties of tank wastes is used to perform safety analyses, 
engineering evaluations, and risk assessments associated with waste management activities as 
well as to address regulatory issues. 

Chemical and radiological inventory information generally is derived using three approaches : 
1) component inventories are estimated using the results of sample analyses, 2) component 
inventa.ries are predicted using a the HDW model based on process knowledge and historical 
information, or 3) a tank-specific process estimate is made based on process flow sheets , 
reactor fuel data, use , and other operating data. 

An effort is underway to provide waste inventory estimates that will serve as standard 
characterization source terms for waste management activities (Hodgson and LeCiair 1996). 
As part of this effort, an evaluation of available chemical information for tank 241-AP-107 
was performed, and a best-basis inventory was established. This work follows the 
methodology that was established by the standard inventory task (Kupfer .et al. 1997) . 

The following evaluation provides a best-basis inventory estimate for chemical and 
radionuclide components in tank 241-AP-107. 

The waste type is expected to be dilute noncomplexed. 

D1.0 CHEMICAL INFORMATION SOURCES 

The 1995 sample data (see Appendix B) are the only sources of composition information used 
in this engineering evaluation. 
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D2.0 COMPARISON OF COMPONENT INVENTORY VALVES 

Typically, best-basis inventory documents compare sample-based inventories derived from 
analytical concentration data to inventories generated by the HDW model (Agnew et al. 1997) . 
However, the HDW model estimates for all tanks are valid as of January 1, 1994 . · Since that 
time tank 241-AP-107 has been emptied, filled, and emptied again. The 1995 analytical data 
should represent the 83 kL (22 kgal) of waste remaining in the tank. No comparisons to the 
HDW model estimates were made. The sample-based density is 1.01 g/mL. No solids are 
expected to be in the tank. 

D3.0 COMPONENT INVENTORY EVALUATION 

There is little justification or incentive to dispute the analytical results for the small volume of 
dilute liquid in tank 241-AP-107. Tank 241-AP-107 remains in service and has been 
designated as the receiver tank for most of the 3,070 kL (810 kgal) of supernatant in 
tank 241-A Y-102 in preparation of that tank for retrieval of tank 241-C-106 solids (Strode and 
Koreski 1996). Tank 241-AP-107 probably will continue to be the receiver of the dilute 
noncomplexed waste that will eventually be concentrated in the 242-A Evaporator. 

D3.1 CONTRIBUTING WASTE TYPES 

Before 1994, tank 241 -AP-107 contained 4,200 kL (1,110 kgal) of diluted Plutonium Uranium 
Extraction Plant (PUREX) ammonia scrubber waste. In the fall of 1994, tank 241-AP-107 
was pumped down to a 106 kL (28 kgal) heel before receiving 500 kL (132 kgal) of dilute 
noncompelxed waste from tank 241-AW-103 and 3,270 kL (863 kgal) of dilute noncomplexed 
waste from tank 241-AP-101 in the first quarter of fiscal year 1995. These wastes consisted 
mostly of PUREX ammonia scrubber waste and other PUREX low-level miscellaneous waste 
streams. In May and June 1995, all but 106 kL (28 kgal) of waste in tank 241-AP-107 was 
sent to the 242-A Evaporator. 

D3.2 INVENTORY EVALUATION 

The last sampling event for tank 241-AP-107 was completed February 2, 1995. At that time, 
tank 241-AP-107 contained approximately 3,770 kL (996 kgal) of unstratified, low-level 
PUREX miscellaneous wastes. It was assumed that after the tank was pumped down to 106 kL 

. (28 kgal), the remaining heel had the same composition as the February 1995 samples. 
Further losses of 23 kL (6.0 kgal) were also reported (Koreski 1996). Because the tank was 
classified as a non-leaker and the uncertainty of the FIC level gauge was restricted to ± 2.6 kL 
(0.70 kgal), losses were assumed the result of in-tank evaporation. 
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Accordingly, the February 1995 sample concentrations were assumed to increase by a ratio of 
106/83 kL {28/22 kgal) as a result of in-tank evaporation without the precipitation of salts. 
Table D3-1 shows adjusted concentrations . (The chemical species are reported without charge 
designation per the best-ba~is inventory convention) . The average error of available density 
correlations (Agnew and Watkin 1996) are too large to be useful in calculating a new specific 
gravity. A specific gravity of 1.01 was assumed for the adjusted sample concentrations. A 
weight percent water value for a specific gravity of 1.01 g/rnL was calculated to be 99.0. 

Table D3-1. January 1997 Analyte Concentrations for Tanlc 241-AP-1071 (2 Sheets) 

OH 6,910 

u 7.56 

Acetone 5.14 

Al 347 

F 4,420 

Na 14,800 

1,320 

2,130 

N02 3,160 

N03 6,620 

3H 0.0371 

r4c 2.30E-05 

99Tc 3.00E-03 

131cs 0.187 

237Np 3.41E-05 

239/2~ l .13E-04 

90Sr 0.191 
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Table D3-1. January 1997 Analyte Concentrations for Tank 241-AP-1071 (2 Sheets) 

TOC 312 

Percent water2 99.0 

SpG3 

Notes: 

1.01 

1Based on February 1995 grab sample results , adjusted for evaporation losses (see Section D3 .2). 
2Based on an assumed SpG of 1.01 g/mL. 
3 An assumed value. 
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D4.0 DEFINE THE BEST BASIS AND ESTABLISH COMPONENT INVENTORIES 

The engineering assessment in this evaluation should serve as the basis for the best-estimate 
inventory to tank 241-AP-107 for the following reasons : 

1. The February 1995 sample~ are the only representative samples of waste 
currently in tank 241-AP-107. 

2. The HDW model estimate is outdated because of a large number of waste 
transfers that have occurred subsequent to the date the HDW model estimate is 
valid. 

Tables D4-1 and D4-2 show the best-basis inventory estimates for tank 241-AP-107 . 
Radionuclide values are decayed to January 1, 1994. 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. 

Although outdated, the HDW model provides the only estimate available for many of the 
analytes in Tank 241-AP-107. Consequently, model-based/engineering estimates were derived 
by multiplying HDW inventories by the ratio of current and HDW waste volumes (22: 1110). 
The HOW model estimates that there are no radionuclides present and only a few metals and 
anions. Except for the sample-based analyte inventories , the inventories are rough estimates 
only. 

Best-basis tank inventory values are derived for 46 key radionuclides (as defined in Section 3 .1 
of Kupfer et al. 1997), all decayed to a common re~ort date of January 1, 1994. Often, waste 
sample analyses have only reported 90Sr, 137Cs, 23 1240Pu, and total uranium, or (total beta 

-· and total alpha) while other key radionuclides such as 60co, 99Tc, 1291, 154Eu, 155Eu, and 
241 Am, etc. , 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 tr_?ck their movement with tank waste transactions. (These computer 
models are described in Kupfer et al. 1997, Section 6 .1 and in Watrous and Wootan 1997.) 
Model generated values for radionuclides in any of 177 tanks are reported in the Hanford 
Defined Waste Rev . 4 model results (Agnew et al. 1997). The best-basis value for any one 

- analyte may be either a model result or a sample or engineering assessment-based result if 
available. For a discussion of typical error between model derived values and sample derived 
values, see Kupfer et al. 1997, Section 6 .1.10. 
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Table D4-1. Best-Basis Inventory Estimates for Nonradioactive 
Components in Tank 241-AP-107. (Effective as of February, 1995) (2 Sheets) 

28.9 

0 

30.1 

2.73 
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0 
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9.33 

0 

0.65 
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551 
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26.0 
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M/E 
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M 
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M/E 
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M/E 
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C 

M 

M 

M 

M 

S/E 

s 
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Bi is relatively insoluble in 
supernates added to this tank 

Simpson 1998 

La is relatively insoluble in 
supernates added to this tank 

Estimated assuming 30 % of 
Sr is 90Sr 



Zr 

Notes: 
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Table D4-1. Best-Basis Inventory Estimates for Nonradioactive 
Components in Tank 241-AP-107. (Effective as of February, 1995) (2 Sheets) 

0.630 s 
0 M 

1S = Sample-based, M = HDW model-based (Agnew et al. 1997), E = Engineering 
assessment-based, C = calculated by charge balance; includes oxides as hydroxide but not including 
cot, NO3·, PO/', sot, SiOt. 
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Table D4-2. Best-Basis Inventory Estimates for Radioactive 
Components-in Tanlc 241-AP-107. Decayed to January 1, 1994. 

(Effective as of February, 1995) (3 Sheets) 

3.09 

0.00192 

0 

0 

0 

0 

16.3 
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0 
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O· 
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0 

D-10 

s 

s 

M 

M 

M 

M 

s 

s 
M 

M 

s 
M 

M 

M 

M 

M 

M 

s 

s 
M 

M 

M 

Based on 2/95 sample, 
not decayed to 1/1/94 
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Based on 90Sr 
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Based on 0.946 of 137Cs 
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Table D4-2. Best-Basis Inventory Estimates for Radioactive 
Components in Tank 241-AP-107. Decayed to January 1, 1994. 

(Effective as of February, 1995) (3 Sheets) 

1ssEu 0 M 

226Ra 0 M 

'll7Ac 0 M 

228Ra 0 M 

229rh 0 M 

231Pa 0 M 

232Tb 0 M 

232u 1.02E-04 SIM Based on total U: Used 
HDW isotopic ratios 

233u 3.91E-04 SIM Based on total U: Used 
HDW isotopic ratios 

234u 2.82E-04 SIM Based on total U: Used 
HDW isotopic ratios 

mu l.09E-05 SIM Based on total U: Used 
HDW isotopic ratios 

236u l .94E-05 SIM Based on total U: Used 
HDW isotopic ratios 

231Np 0.00284 s 
238Pu ·4.82E-04 SIM Based on 23Tu: Used 

HDW isotopic ratios 

mu 2.lE-04 SIM Based on total U: Used 
HDW isotopic ratios 

239l>ti 0.00775 SIM Based on 23912
~: Used 

HDW isotopic ratios 

0.00172 SIM Based on 239124°I>u: Used 
HDW isotopic ratios 

241Am 0 M 
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242cm 

242Pu 

243Am 

243cm 

244cm 

Notes: 
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Table D4-2. Best-Basis Inventory Estimates for Radioactive 
Components in Tanlc 241-AP-107. Decayed to January 1, 1994. 

(Effective as of February , 1995) (3 Sheets) 

0 .0429 

0 

l .89E-07 

0 

0 

0 

SIM 

M 

SIM 

M 

M 

M 

Based on 239Pu: Used 
HDW isotopic ratios 

Based on 239I>u: Used 
HDW isotopic ratios 

1S = Sample-based, M = HOW model-based (Agnew et al. I 997), E = Engineering 
assessment-based. 
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