DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal liability
or responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference
herein to any specific commercial product, process, or service by
trade name, trademark, manufacturer, or otherwise does not
necessarily constitute or imply its endorsement, recommendation, or
favoring by the United States Government or any agency thereof. The
views and opinions of authors expressed herein do not necessarily
state or reflect those of the United States Government or any agency
thereof. Reference herein to any social initiative (including but not
limited to Diversity, Equity, and Inclusion (DEI); Community Benefits
Plans (CBP); Justice 40; etc.) is made by the Author independent of
any current requirement by the United States Government and does
not constitute or imply endorsement, recommendation, or support by
the United States Government or any agency thereof.



&

Savannah River
National Laboratory-

A U.S. DEPARTMENT OF ENERGY NATIONAL LAB e SAVANNAH RIVERSITE e AIKEN,SC e USA

E-Area Low-Level Waste Facility Inadvertent Human
Intruder Limits and Doses in Support of the PA2022

Sebastian E. Aleman

L. Larry Hamm

Walt P. Kubilius

September 2023
SRNL-STI-2021-000309, Revision 0

srnl.doe.gov




SRNL-STI-2021-000309
Revision 0

DISCLAIMER

This work was prepared under an agreement with and funded by the U.S. Government. Neither the U.S.
Government or its employees, nor any of its contractors, subcontractors or their employees, makes any
express or implied:
1. warranty or assumes any legal liability for the accuracy, completeness, or for the use or
results of such use of any information, product, or process disclosed; or
2. representation that such use or results of such use would not infringe privately owned rights;
or
3. endorsement or recommendation of any specifically identified commercial product, process,
or service.
Any views and opinions of authors expressed in this work do not necessarily state or reflect those of the
United States Government, or its contractors, or subcontractors.

Printed in the United States of America

Prepared for
U.S. Department of Energy

il



SRNL-STI-2021-000309
Revision 0

Keywords: Performance Assessment
Limits and Doses
Intruder pathway

Retention: Lifetime

E-Area Low-Level Waste Facility Inadvertent Human
Intruder Limits and Doses in Support of the PA2022

Sebastian E. Aleman
L. Larry Hamm
Walt P. Kubilius

September 2023

@ Savannah River
Savannah River National Laboratory is operated by N at iona I La borato r y ©

Battelle Savannah River Alliance for the U.S. Department
of Energy under Contract No. 89303321CEMO000080.

1ii



SRNL-STI-2021-000309

Revision 0
REVIEWS AND APPROVALS

AUTHORS:

Digitally signed by SEBASTIAN ALEMAN
SEBASTIAN ALEMAN (Affiliate) (afiiliate)

Date: 2023.09.21 15:07:50 -04'00'
Sebastian E. Aleman, Advance Modeling & Simulation, SRNL Date
SEBASTIAN ALEMAN Digitally signed by SEBASTIAN

- ALEMAN (Affiliate)

(Affiliate) Date: 2023.09.21 15:08:19 -04'00"
L. Larry Hamm, Advance Modeling & Simulation, SRNL Date

TECHNICAL REVIEW:
Digitally signed by JOHN MAYER

JOHN MAYER (Affiliate) (afiliate)

Date: 2023.09.21 15:14:57 -04'00'

John J. Mayer 11, Earth, Biological, & Quantitative Systems Science, SRNL, Reviewed per E7 2.60

Date
APPROVAL:
. Digitally signed by JOHN MAYER
JOHN MAYER (Affiliate) (afiiliate)
Date: 2025.10.28 09:04:13 -04'00'
John J. Mayer II, Manager Date

Earth, Biological, & Quantitative Systems Science, SRNL

v



SRNL-STI-2021-000309
Revision 0

EXECUTIVE SUMMARY

This report documents the inadvertent human intruder (IHI) analysis for the E-Area Low-Level
Waste Facility (ELLWF) at the Savannah River Site (SRS), near Aiken, South Carolina. This
analysis supports the 2022 Performance Assessment for ELLWF, complying with the Department
of Energy standard for operation of low-level waste disposal facilities (USDOE, 2017).

The ELLWF is an operating waste disposal facility and is scheduled to continue accepting waste
to 2065. One task of the 2022 Performance Assessment (PA) is to establish waste inventory limits
for the various disposal units at ELLWF. This is done by modeling future contaminant release and
transport through applicable pathways to human receptors, comparing predicted doses per
disposed curie with applicable performance measures, to obtain inventory limits which will assure
that doses to receptors do not exceed performance measures.

This report documents results of modeling future doses to one class of receptor, the inadvertent
human intruder. It is assumed that after site closure, public knowledge of the site is lost, and IHIs
will engage in activities on the ELLWF that will disrupt the closure cap, causing dose to the IHI.
Following USDOE (2017), six different stylized exposure scenarios are considered, simulating
activities by an IHI which could result in a radiological dose. The six scenarios are:

e Acute — Basement Construction: [HI constructs a basement and encounters waste during
excavation.

e Acute — Well Drilling: IHI drills a water well through waste and is exposed to drill
cuttings.

e Acute — Discovery: [HI begins constructing a basement but stops when encountering the
riprap in the final closure cap.

e Chronic — Agriculture: Resident IHI is exposed to waste from basement excavation and
ingests vegetables grown in contaminated soil.

e Chronic — Post-Drilling: Resident IHI is exposed to waste from drill cuttings and ingests
vegetables grown in contaminated soil.

e Chronic — Residential: Resident IHI is exposed to external radiation while in a home
located above waste.

Dose calculations are performed using the SRNL Dose Toolkit (Aleman, 2023), following the
approach of Smith et al (2019). Calculations are performed separately for 27 of the 33 disposal
units (DUs) at ELLWF and are radionuclide specific. The results of the IHI analysis include:

¢ Dose Factors: mrem per disposed curie (acute) and mrem/yr per disposed curie (chronic)
for each parent radionuclide, for each DU.

¢ Inventory Limits: in curies, for each parent radionuclide, for each DU.
e Estimated Dose to IHI: mrem (acute) and mrem/yr (chronic), for each DU, given its
projected closure inventory.

Most DU-specific IHI inventory limits are in the range of 10° to 107 curies per nuclide. The lowest
inventory limits are associated with gamma-emitters such as Sn-126, Ra-226, and Cm-248.
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Radionuclides with short half-lives such as Pu-241, and nuclides which are pure beta emitters or
which decay by electron capture, such as Ni-59 and Ni-63, have the highest limits.

For the 27 evaluated DUs, predicted IHI doses are shown in Table ES-1. The maximum acute dose
is 1.00 mrem, at ST23, much less than the DOE performance measure of 500 mrem (USDOE,
2017). The highest chronic dose is 68.3 mrem/yr at NR26E, below the DOE performance measure
of 100 mrem/yr. Also shown are estimated inventory sums of fractions (SOFs) at closure in 2065,
for groundwater (GW) and IHI pathways. For each DU, the inventory is constrained by the GW
pathway. For most DUs, the IHI SOFs are approximately 1000 times lower than the GW SOF
values, and the THI pathway does not drive risk for any disposal unit.

Table ES-1. Predicted Acute and Chronic IHI Doses, with Estimated Inventory SOFs.

Status Predicted Dose to IHI Inventory SOF
DU (2022) | Acute (mrem) | Chronic (mremlyr) GW IHI

ET01 | closed 3.03E-02 8.65E-03 1.00E+00 | 9.65E-05
ET02 | open 8.27E-02 4 .46E-02 1.00E+00 | 4.75E-04
ET03 | open 2.47E-01 3.54E-02 1.00E+00 | 4.96E-04
ET04 | future 2.48E-01 6.50E-02 1.00E+00 | 6.84E-04
ET0O5 | future 3.83E-02 9.79E-03 1.00E+00 | 1.01E-04
ET07 | future 1.40E-01 3.69E-02 1.00E+00 | 3.88E-04
ET08 | future 1.86E-01 4.88E-02 1.00E+00 | 5.14E-04
ET09 | future 2.03E-01 5.32E-02 1.00E+00 | 5.60E-04
ST01 | closed 4.27E-03 6.70E-04 1.00E+00 | 8.60E-06
ST02 | closed 1.41E-02 2.41E-03 9.50E-01 | 2.93E-05
ST03 | closed 1.48E-02 5.99E-03 9.50E-01 | 6.26E-05
ST04 | closed 2.63E-02 5.33E-03 9.50E-01 | 6.06E-05
ST05 | closed 2.26E-02 7.74E-03 9.50E-01 | 8.73E-05
ST06 | open 2.85E-01 5.79E-02 1.00E+00 | 6.03E-04
ST07 | open 8.68E-02 5.78E-03 1.00E+00 | 1.74E-04
ST08 | open 1.31E-01 6.44E-03 1.00E+00 | 2.63E-04
ST09 | open 2.04E-01 1.43E-02 1.00E+00 | 4.08E-04
ST10 | future 5.83E-01 4.07E-02 1.00E+00 | 1.17E-03
ST11 | future 3.67E-01 5.27E-02 1.00E+00 | 7.43E-04
ST14 | open 1.84E-01 2.55E-02 1.00E+00 | 4.76E-04
ST18 | future 1.10E-01 1.59E-02 1.00E+00 | 2.22E-04
ST23 | open 1.00E+00 3.74E+00 1.00E+00 | 4.67E-02
ST24 | future 4.42E-01 6.34E-02 1.00E+00 | 8.89E-04
LV open 1.42E-02 7.67E-01 1.00E+00 | 7.67E-03
LAWV | open 3.70E-04 5.35E+00 1.00E+00 | 5.35E-02
NRO7E | closed 9.95E-06 1.83E+00 1.38E-01 | 1.83E-02
NR26E | open 7.23E-04 6.83E+01 1.00E+00 | 6.83E-01

vi



SRNL-STI-2021-000309
Revision 0

TABLE OF CONTENTS
LIST OF TABLES ...ttt ettt sttt b et e st a et e s bt e st e bt est e te e bt entenaeeneens ix
LIST OF FIGURES ...ttt sttt ettt et se e et e b bt e e b s bt et e e bt et e naesaeenees Xiii
LIST OF ABBREVIATIONS ...ttt sttt ettt sttt sttt bt et be et e st s bt etesaeeaeenne s XV
1.0 INETOAUCTION ...ttt ettt et sttt s b e ea e bt e bt et e bt et e st e e st et e sbeent e bt eateneeebeentenees 1
1.1 E-Area Low-Level Waste FaCility.......cccccoviiiiiiiiiiiieieiceectese ettt st eve v v ta e 1
2.0 Inadvertent Human INtruder ANALYSIS.........ccvveiiiiiiiiieiiieiieeseecieeeteereeveesteesteesenesereesseesseesseessnessnesssesnns 2
B o1 & [ SRS 3
2.1.1 ACULE EXPOSUIC......uvieieiieeiiieiiieeieeesiee et e ettt e stee et e e ssbeeestaeesseesssaeessseesssaesssseessseeassssesseesssenensses 4
2.1.1.1 Basement CONSLIUCTION .....ocueruieieriieierieeeceteste e et etce e seeetesteseeeneesteeneenseeseensesseeneesesseensensean 4
2.1.1.2 WEIL DIILIING .ottt ettt ettt ettt e s taestveesveesbe e taessbassbessbeessaessaesssesssesssesssennns 5
2.1.1.3 DISCOVETY 1vvieerieiiesieeiieeteeteesteesteeseteseseesseasseesaessaessseasseasseessaesseesssassseasseessseseesssesssesssesssennes 5
2.1.2 CHIONIC EXPOSUIE ...cuvvieiiiiiiieiieiieieeitte st eteete et este et e s tae s b e ssbeesseesseessaessaestsessseesseesseesseesssesssensns 5
2,121 AGIICUILUIE ...eevvieiieciie et cie ettt et et eev e et e teestaeetaesabeesbeesbaessaesssessseasseesseessaesssesssenssenssennes 5
2.1.2.2 POSE DIIIINE ..ttt ettt ettt sttt st et e te e beesbeesntesnteenseenseenseenees 5
2.1.2.3 RESIACNEIAL.....c.uiiiiiiiciiicciie ettt et e et e e eb e e eveeeabeeseteeesseesasaeensaeeseseeensnas 6
3.0 Dose Estimation Conceptual MOdel ..........cccoiiiiiiiiiiiiniieiieee ettt 6
4.0 Computational APPIOACK ......coiuiiiuiiiiieie ettt ettt et e et e st e st e et et esbeesaeesaeeennean 11
500 RESUIES ...ttt ettt ettt et e e bt e e h e e e a et e bt e bt e bt e bt e bt e eateeateete e beeeneeeneean 13
5.1 ENGINEETEd TTENCHES ....c..veiiiiiieiieeieee ettt ettt et ettt be e bt e satesateeateenbeesneesaeeens 15
5.2 SHE TTENCRES ....ceutieeieeiie ettt ettt et et e e bt e s st e eabeeabe e bt e bt esbeesatesnteeateenbeesseesneens 19
5.2.1 STO8, STO9 ANA STT10.....cceeeeeiieieeeeiere ettt et e et e e te et e b e e st esaesseeseessesssensasseessenseeseensesseansan 24
522 ST ettt ettt et et e et e st e te st et e teent et e eseanb e st ententeeetenseeseentenseeneensenseenean 30
R T 1 1 T PSPPSR 34
5.2.4 Low-Activity Waste Vault (LAWV) ..ottt ettt ete e aessveesse e e saaessne e 41
5.2.5 Intermediate-Level Vault (ILV)....c.cocieciiieieiieeie ettt e e sene b e esaesaaessne e 43
5.2.6 Naval Reactor Component Disposal Areas (NRCDAS) .....ccocvevvieciieiieienie e eie e esieesee e 45
6.0 TTIGEET VALUECS ....eecvviiiieieeiiecite ettt et ettt et e st e staeesteesseesteesseesstessseasseassaessaessaesssesssessseesseesseessenssennns 48
7.0 Sensitivity and Uncertainty ANALYSES ........cccvevierieriireiieerieeseeseestesreeseeseeseesseesseesssessseesseessesssessseenns 48
7.1 Effect of Alternative Start to 1,000-year Assessment Period............cceecvveviiereenieiiiencienieeseeseennens 49
7.2 Effect of Dynamic COMPACHION.......c.cccvieciieriieriierreiieeieeieesteesteessaeeseeseeseesseesseesssesssessseessessseessnenns 51
7.3 Comparison with 2008 E-Area Low-Level Waste Facility Performance Assessment...................... 53
7.4 Comparison with Groundwater Dose Pathway ...........cccccoveviiiiiiiiiiiciieececcee e 53
8.0 Maximum Dose and Dose Rates per Disposal Unit...........ccceeveeviiiiiniiiiiiciecieeseesiee e 53

vil



SRNL-STI-2021-000309
Revision 0

0.0 RETETEIICES ...ttt ettt sttt et b e e h et e bt et et e e bt et e sae e st ebesbe et enbeeeeeneenne 55
Appendix A. Inadvertent Human Intruder Inventory Limits and Dose History Profiles.........c..ccccceeenene. 57
A.1 Generic and Special Waste Form Radionuclides ...........cccceevieriiiiiiiiiiiieeeieeseee e 57
A.2 Inadvertent Human Intruder Inventory Limits .........cccocievieriieiieiiieeieeieeeereere e 62
A2 T SHETIENCHES ..ttt sttt sttt ettt sat et sb et e b e sae e e e 63
A.2.2 ENGINEETEA TIENCRES.......cciiiiiieiieiieciiecte ettt etee st e eeetaeebeebe e te e tresebeeebeesbeesaesteesanesssessseenns 104
A.2.3 Low-Activity Waste Vault (LAWY ..ottt st s 122
A.2.4 Intermediate-Level Vault (ILV ...ttt st 122
A.2.5 Naval Reactor Component Disposal Areas (NRCDAS) .....cccooveevrieriiiiieiieieeieesee e eve e 123

A.3 Inadvertent Human Intruder Dose History Time Profiles .........ccccovevvevciiiiiniieiicniccee e 125
AT SHE TIENCRES ..ttt ettt ettt et e e bt e et et e e st et e sseeneesesaeeneenean 126
A.3.2 ENGINEETEd TIENCRES.......ccviiiiiiieiieiiecie ettt e stee s eestvesbeesbe e ta e taestbessseesseessaesseestsesssessseenns 141
A.3.3 Low-Activity Waste Vault (LAWY ..ottt st s 149
A.3.4 Intermediate-Level Vault (ILV)...ooioiiiiiiiicieieee ettt s 150
A.3.5 Naval Reactor Component Disposal Areas (NRCDAS) ......ccoererrieninieneninicnenieieseeeeaens 151
Appendix B. Inventory Trigger Values for Inadvertent Human Intruder Pathways...........c.ccooeeveirennnnn 154
B.1 Slit and Engineered TIeNChES .........ccceiiiiiiiiieiieieeee ettt ettt 156
B.2 Low-Activity Waste Vault and Intermediate-Level Vault.............cccoooeviiiiiiiiiiiinieeneee 159
B.3 Naval Reactor Component DiSpoSal ATEaS ........ccceerierirriieiiieieeieesiiesite ettt e seee e e 160

viil



SRNL-STI-2021-000309

Revision 0

LIST OF TABLES
Table ES-1. Predicted Acute and Chronic IHI Doses, with Estimated Inventory SOFs...........ccccccvevveennnnn. vi
Table 2-1. IHI Evaluation Parameters for the ELLWE PA..........ccooiiiiiiiiiieeeeceeeeeeee e 2
Table 2-2. IHI Exposure Pathways considered in the ELLWF PA (Smith et al., 2019).........cccceeveenvennnnn. 4

Table 3-1. End-Member Cases Considered in Inadvertent Human Intruder Analysis of ELLWF Disposal
TUIIIES ettt ettt ettt e b e b e b e e et e a e et e bt e eh e e eht e eat e e e bt e bt e bt e bt e eae e e et e et e e bt e nbeesheeeateeateenne 8

Table 3-2. ELLWF Disposal Unit Geometric Considerations in Inadvertent Human Intruder Analysis ... 10

Table 4-1. Example Parameter Estimates Used in Inadvertent Human Intruder Calculations [compiled by

Smith €t @l. (2019)] ..ottt ettt b et 12
Table 5-1. Applicable Inadvertent Human Intruder Scenarios for ELLWF Disposal Unit Types.............. 14
Table 5-2. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ETO1..................... 18
Table 5-3. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ETO1 ................ 19
Table 5-4. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for STO1 .................... 23
Table 5-5. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for STO1................. 24
Table 5-6. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for STO0S.................... 27
Table 5-7. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for STO0S................. 28
Table 5-8. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST14.................... 33
Table 5-9. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST14................. 34
Table 5-10. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST23.................. 38
Table 5-11. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST23............... 39
Table 5-12. Inadvertent Human Intruder Acute and Chronic Dose Factors and Inventory Limits for Low-

ACHIVILY WASTE VAUIL ...c..iiiiiiiiiee ettt ettt a et et e et e et eteesbeesaeesaeeenneens 41
Table 5-13. Inadvertent Human Intruder Acute and Chronic Dose Factors and Inventory Limits for

Intermediate-Level VAUIL.........cccoiiiiiiie ettt ettt 43
Table 5-14. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for NRO7E............... 47
Table 5-15. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for NRO7E ........... 47
Table 7-1. IHI Inventory Limits for STO1 as a Function of Compliance Period.........ccccceceeverinienincncne 51
Table 7-2. Comparison of IHI Inventory Limits for STO1 (No Compaction and ADC) .........ccceeevvrvrennnnne 52
Table 8-1. Comparison of IHI Inventory Limits for STO1 (No Compaction and ADC) .........cccceeeeereenenn. 54

Table A-1. DU Types with Generic and Special Waste Form Parent Radionuclides Requiring Inadvertent
Human Intruder INVentory LIMILS. .......c.cccciiiriieiiiieiieeciie ettt esive et eetaeesveeeaaeessseeesaeeesseesnnes 58

1X



SRNL-STI-2021-000309
Revision 0

Table A-2. DU Types with Generic and Special Waste Form Parent Radionuclides Requiring Inadvertent

Human Intruder INVentory LIMILS. .......c..ccccviiiiiiiiiiieiiie ettt siee e e eeiaeeseveesveeeseveessseeeseveessseeenens 60
Table A-3. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for STO1. .................. 63
Table A-4. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for STOI................ 64
Table A-5. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST02. .................. 65
Table A-6. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for STO2................ 66
Table A-7. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for STO03. .................. 67
Table A-8. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for STO3................ 68
Table A-9. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for STO04. .................. 69
Table A-10. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST04.............. 70
Table A-11. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for STOS. ................ 71
Table A-12. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST0S.............. 72
Table A-13. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST06. ................ 73
Table A-14. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST06.............. 74
Table A-15. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for STO07. ................ 75
Table A-16. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for STO07.............. 76
Table A-17. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for STO0S. ................ 77
Table A-18. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST0S.............. 78
Table A-19. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST09. ................ 79
Table A-20. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST09.............. 80
Table A-21. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST10................. 81
Table A-22. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST10.............. 82
Table A-23. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST11................. 83
Table A-24. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST11.............. 84
Table A-25. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST14 ................. 85
Table A-26. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST14.............. 86
Table A-27. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST17................. 87
Table A-28. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST17.............. 88
Table A-29. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST1S................. 89



Table A-30.
Table A-31.
Table A-32.
Table A-33.
Table A-34.
Table A-35.
Table A-36.
Table A-37.
Table A-38.
Table A-39.
Table A-40.
Table A-41.
Table A-42.
Table A-43.
Table A-44.
Table A-45.
Table A-46.
Table A-47.
Table A-48.
Table A-49.
Table A-50.
Table A-51.
Table A-52.
Table A-53.
Table A-54.
Table A-55.
Table A-56.
Table A-57.
Table A-58.

SRNL-STI-2021-000309

Revision 0
Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST18.............. 90
Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST19.................. 91
Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST19.............. 92
Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST20................. 93
Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST20.............. 94
Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST21 ................. 95
Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST21.............. 96
Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST22 ................. 97
Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST22.............. 98
Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST23 ................. 99
Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST23............ 100
Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST24 ............... 102
Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST24............ 103
Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ETO1 ............... 104
Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ETOI............ 105
Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ET02............... 106
Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ET02............ 107
Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ETO03............... 108
Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ETO03............ 109
Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ET04............... 110
Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ETO04............ 111
Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ETOS............... 112
Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ETOS............ 113
Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ETO6............ 114
Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ETO6............ 115
Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ETO7............... 116
Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ETO7............ 117
Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ETOS............... 118
Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ETOS............ 119

X1



SRNL-STI-2021-000309

Revision 0
Table A-59. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ET09............... 120
Table A-60. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ET09............ 121
Table A-61. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for LAWV............. 122
Table A-62. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ILV ................ 122
Table A-63. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for NRO7E............ 123
Table A-64. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for NR26E............ 124

Table B-1. Parent Radionuclides Requiring Inventory Trigger Values for Inadvertent Human Intruder
Pathways by Reference DU TYPe. .....ccooieriiriiiiieeiieiteeeesee ettt e e st e e snnes 154

Table B-2. DU Specific Inventory Trigger Values for Inadvertent Human Intruder Pathways for Parent
Radionuclides in Slit Trenches (STO1 STO8) ...cceeeiieoiieieieeiecie et 157

Table B-3. DU Specific Inventory Trigger Values for Inadvertent Human Intruder Pathways for Parent
Radionuclides in Slit Trenches (STO9 ST24) ....ceevciiioiieiieieciecieee ettt 158

Table B-4. DU Specific Inventory Trigger Values for Inadvertent Human Intruder Pathways for Parent
Radionuclides in Engineered Trenches (ETO1 ET09) ......cccooviiiiiiiiiieieeeceeee e 159

Table B-5. DU Specific Inventory Trigger Values for Inadvertent Human Intruder Pathways for Parent
Radionuclides in Low-Activity Waste Vault and Intermediate-Level Vault..........c..ccoeveevinncnen. 160

Table B-6. DU Specific Inventory Trigger Values for Inadvertent Human Intruder Pathways for Parent
Radionuclides in NRO7E and NR2OE.........c..cccoiiiiimininiiiiiiiieteescetceeeeee e 161

X1l



SRNL-STI-2021-000309
Revision 0

LIST OF FIGURES

Figure 1-1. Location of Existing and Future E-Area Low-Level Waste Facility Disposal Units................. 2

Figure 3-1. Vertical Dimensions of ELLWF Disposal Units and Minimum Thickness of Closure Cap......9

Figure 5-1. Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ETO1 ............... 17
Figure 5-2. Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for STO1 ............... 22
Figure 5-3. Geometry of tall box disposal in STO8, ST09, and ST10.........ccceecvveriierierieniieieeieeeeree e 26
Figure 5-4. Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for STOS ............... 29
Figure 5-5. Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ST14 ............... 32
Figure 5-6. Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ST23 ............... 37
Figure 5-7. Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for LAWYV ............ 42
Figure 5-8. Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ILV ................. 44
Figure 5-9. Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for NRO7E............ 46
Figure 7-1. Inadvertent Human Intruder Acute Dose Factors for STO1 (Sr-90 and Th-230)..................... 50
Figure A-1. Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for STOI ............ 126
Figure A-2. Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ST02 ............ 127
Figure A-3. Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for STO3 ............ 128
Figure A-4. Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ST04 ............ 129
Figure A-5. Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for STOS ............ 130
Figure A-6. Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ST06 ............ 131
Figure A-7. Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for STO7 ............ 132
Figure A-8. Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for STOS ............ 133
Figure A-9. Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ST09 ............ 134
Figure A-10. Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ST10 .......... 135
Figure A-11. Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ST11 .......... 136
Figure A-12. Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ST14 .......... 137
Figure A-13. Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ST18 .......... 138
Figure A-14. Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ST23 .......... 139
Figure A-15. Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ST24 .......... 140

Xiii



Figure A-16.
Figure A-17.
Figure A-18.
Figure A-19.
Figure A-20.
Figure A-21.
Figure A-22.
Figure A-23.
Figure A-24.
Figure A-25.
Figure A-26.

Figure A-27.

SRNL-STI-2021-000309

Revision 0
Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ETO1 .......... 141
Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ET02........... 142
Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ET03 .......... 143
Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ET04 .......... 144
Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ETO0S .......... 145
Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ET07 .......... 146
Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ETO0S .......... 147
Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ET09.......... 148

Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for LAWYV ....... 149
Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ILV ............ 150
Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for NRO7E....... 151

Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for NR26E ....... 152

X1v



ADC
CA

CB

CIG
CWTS
DOE
DU
EDE
ELLWF
ET

GW
HWCTR
IC

THI
ILNT
ILV
KAPL
LAWYV
LLW
MOP
NRCDA
NRCDAG
NRCDAS
PA

PO

POA
SOF
SRNL
SRS

ST

SWF

TS

Wz

LIST OF ABBREVIATIONS

After dynamic compaction

Composite Analysis

Core barrels

Components-in-Grout

Consolidated Waste Tracking System
Department of Energy

Disposal unit

Effective dose equivalent

E-Area Low-Level Waste Facility
Engineered Trench

Groundwater

Heavy Water Components Test Reactor
Institutional control

Inadvertent human intruder
Intermediate-Level Non-Tritium
Intermediate-Level Vault

Knolls Atomic Power Laboratory
Low-Activity Waste Vault

Low-Level Waste

Member of the public

Naval Reactor Components Disposal Area
NRCDA generic waste form (bolted containers)
NRCDA special waste form (welded casks)
Performance assessment

Performance objective

Point of assessment

Sum of fractions

Savannah River National Laboratory
Savannah River Site

Silt Trench

Special waste form

Thermal shields

Waste zone

XV

SRNL-STI-2021-000309
Revision 0



SRNL-STI-2021-000309
Revision 0

1.0 Introduction

This report documents the results of the inadvertent human intruder (IHI) analysis performed in
support of the 2022 Performance Assessment (PA2022) for the E-Area Low-Level Waste Facility
(ELLWF) at the US Department of Energy’s Savannah River Site, near Aiken, South Carolina.
The IHI analysis presented in this report supersedes the analysis done in the previous ELLWF
Performance Assessment (WSRC, 2008).

A Performance Assessment (PA) is a detailed analysis of a radiological waste facility, establishing
a reasonable expectation that the waste facility will meet the DOE radiological performance
objectives. The IHI analysis is part of the PA and contributes to the development of limits on the
concentration or inventory of radionuclides which can be disposed in the facility (USDOE, 2017).

1.1 E-Area Low-Level Waste Facility

The ELLWF footprint being evaluated in the PA2022, consists of 33 discrete existing or future
disposal units (DUs), as shown in Figure 1-1. The DUs are grouped as follows:

o Engineered Trenches - (9 DUs) [ET01, ET02, ET03, ET04, ET05, ET06, ET07, ETOS,
ET09]

e Slit Trenches - (20 DUs) [STO01, ST02, ST03, ST04, ST05, ST06, ST07, ST08, STO9,
ST10, ST11, ST14, ST17, ST18, ST19, ST20, ST21, ST22, ST23, ST24]

¢ Intermediate-Level Vault (ILV) - (1 DU)

o Low-Level Activity Vault (LAWYV) - (1 DU)

¢ Naval Reactor Component Disposal Area (NRCDA) - (2 DUs) [NRO7E, NR26E]

ELLWEF began receiving radiological waste in 1994 (model year 0) and is scheduled to be closed
in 2065 (model year 71), at which time an interim cover will be placed over the DUs. The one-
hundred-year institutional control (IC) period begins in 2065. At the end of IC in 2165 (model year
171), waste in the Engineered Trenches will be compacted, and a sloped permanent cover will be
installed over all DUs. This cover will be at least 6 feet thick over all DUs and will include a stone
erosion barrier three feet below the top surface.

A detailed description of the ELLWF facility, its radiological inventory, and closure cap is given
in Phifer et al (2009).
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Figure 1-1. Location of Existing and Future E-Area Low-Level Waste Facility Disposal Units

2.0 Inadvertent Human Intruder Analysis

One purpose of a PA is to evaluate the consequences of inadvertent human intrusion into waste
after loss of IC and memory of the disposal facility (USDOE, 2017). The inadvertent human
intruder is a hypothetical member of the public who may physically disrupt the facility sometime
after the end of IC. The facility disruption may cause the intruder and/or other person(s) to
experience a radiological dose, which may be acute or chronic, depending on circumstances. As
with other exposure pathways such as groundwater and airborne transport, consideration of the
IHI pathway involves a point of assessment, a period of performance, and performance measures
as indicated in USDOE (2017). The relevant parameters for the ELLWF PA are shown in Table 2-1.
For ELLWF, a separate IHI analysis will be performed for each of the 33 DUs. Several stylized
scenarios for inadvertent intrusion are considered (USDOE, 2017), using dose calculation
approaches documented in Smith et al (2019). The result of the THI analysis will be establishment
of radionuclide-specific inventory limits for each DU within the ELLWF.

Table 2-1. IHI Evaluation Parameters for the ELLWF PA.

Human Receptor | Point of Assessment | Period of Performance | Performance Measure
1000 years,
starts at end of IC
1000 years,
starts at end of IC

Acute [HI disposal unit footprint 500 mrem

Chronic IHI disposal unit footprint 100 mrem/yr
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2.1 Scenarios

The following six stylized IHI scenarios are considered (Smith et al., 2019):

e Acute — Basement Construction: [HI constructs a basement and encounters waste during
excavation.

e Acute — Well Drilling: IHI drills a water well through waste and is exposed to drill
cuttings.

e Acute — Discovery: IHI begins constructing a basement but stops when encountering the
riprap in the final closure cap.

e Chronic — Agriculture: Resident IHI is exposed to waste from basement excavation and
ingests vegetables grown in contaminated soil.

e Chronic — Post-Drilling: Resident IHI is exposed to waste from drill cuttings and ingests
vegetables grown in contaminated soil.

e Chronic — Residential: Resident IHI is exposed to external radiation while in a home
located above waste.

These scenarios assume that IC and memory are lost in calendar year 2165 (100 years after
operational closure in calendar year 2065) and that the IHI is on site after that time. Waste is
assumed to be indistinguishable from, and mistaken for, soil. However, an IHI is assumed to be
able to recognize concrete covers and erosion barriers when they are encountered. These scenarios
and their associated exposure pathways are summarized in Table 2-2 (Smith et al., 2019).

The total acute dose to an IHI is the sum of individual doses due to the three acute scenarios, as
applicable. Therefore, the individual constructing the basement is the same person who drills the
well, and who discovers the waste. Likewise, the IHI chronic dose is the sum of the three individual
chronic exposure scenarios. Note that these scenarios do not include direct ingestion of
contaminated GW or the use of contaminated GW for irrigation (U.S. DOE, 2017; pg. 2-30).
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Table 2-2. IHI Exposure Pathways considered in the ELLWF PA (Smith et al., 2019)

Human Receptor | Scenario | General Exposure Pathway | Specific Exposure Pathway
Ingestion Waste Material
Basement Inhalation Waste Material
Construction
External Exposure Waste Material
Acute IHI (PA) Ingestion Waste Material
Well Drilling Inhalation Waste Material
External Exposure Waste Material
Discovery External Exposure Waste Material
, Garden Vegetables
Ingestion -
Garden Soil (Dust)
, , Garden Soil (Dust)
Agriculture Inhalation -
Dust in Home
Garden Soil
) External Exposure
Chronic [HI (PA) Home
, Garden Vegetables
Ingestion -
- Garden Soil (Dust)
Post Drilling - -
Inhalation Garden Soil (Dust)
External Exposure Garden Soil
Residential External Exposure Home Residence

2.1.1 Acute Exposure

Three distinct scenarios resulting in acute exposure of IHIs are commonly applied to LLW disposal
facilities and are referred to as the construction, discovery, and drilling scenarios (Kennedy and
Peloquin, 1988; Oztunali and Roles, 1986; U.S. NRC, 1981). Parameter assumptions are provided
by Smith et al. (2019).

2.1.1.1 Basement Construction

In this scenario, a nonresident IHI builds a home on the disposal site. The IHI spends 160 hours
constructing a basement up to 3 meters (9.84 feet) deep, part of which extends into the waste zone.
During excavation, waste is inadvertently mixed with clean soil (DU backfill) and somewhat
diluted. The IHI acquires dose from the following three pathways: (1) ingestion of excavated
material, (2) inhalation of airborne dust, and (3) external exposure to photon radiation from
excavated material. The excavator is assumed to penetrate the 12-inch riprap erosion barrier,
bentonite, backfill, and other engineered covers but not concrete or steel. The basement scenario
is not applicable if waste is roofed by concrete or steel or when the depth to waste is greater than
3 meters because waste will not be excavated. However, the soil cover in the IHI analysis is
modeled to begin eroding at a rate of 1.4 mm/year at the end of the IC period until exposing the
erosion barrier at 0.9144 meters (3 feet) depth after 653 years. Therefore, for some DUs, the
basement construction scenario does not apply during the early part of the compliance period but
may apply during the latter portion.
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2.1.1.2 Well Drilling

In this scenario, a nonresident IHI spends 30 hours drilling a water well, part of which extends into
the waste zone. During drilling, cuttings that contain waste mixed with clean soil are brought to
the surface. As in the basement construction scenario, the IHI acquires dose from the following
three pathways: (1) ingestion of excavated material, (2) inhalation of airborne dust, and (3) external
exposure to photon radiation from excavated material. A driller is assumed to be unable to
penetrate concrete or steel because the ITHI will relocate or abandon the well. However, it is
assumed that the driller can penetrate a 12-inch riprap erosion barrier as well as the rusted remains
of steel boxes in ETs.

2.1.1.3 Discovery

In this scenario, a nonresident IHI spends 80 hours constructing a basement. During excavation,
the THI encounters the 12-inch riprap erosion barrier and abandons the excavation without
penetrating the waste zone. In this scenario, the IHI acquires dose from only one pathway: external
exposure to photon radiation from unexcavated material residing in the undisturbed waste zone.

2.1.2 Chronic Exposure

Three distinct scenarios resulting in chronic exposure of IHIs are considered in the dose analysis
for the ELLWF PA. They are denoted as the agriculture, post-drilling, and residential scenarios as
described below. Parameter assumptions are reported by Smith et al. (2019).

2.1.2.1 Agriculture

In this scenario, a resident IHI lives in a house with a basement that penetrates the waste zone.
Waste that was excavated for basement construction is now mixed with native soil in the IHI’s
vegetable garden. The six exposure pathways are as follows: (1) ingestion of contaminated
vegetables, (2) ingestion of garden soil dust, (3) inhalation of airborne garden soil dust, (4)
inhalation of airborne house dust, (5) external exposure to radiation from garden soil, and (6)
external exposure to photon radiation through the basement floor and walls. Because a basement
that penetrates the waste zone is a prerequisite, the agriculture scenario applies only to the same
DUs considered for the acute basement construction scenario.

2.1.2.2 Post Drilling

In this scenario, a resident IHI maintains a vegetable garden located in soil where a well was
previously drilled through waste. Drill cuttings containing waste are now mixed with native soil
and scattered in the garden area. The four exposure pathways are as follows: (1) ingestion of
contaminated vegetables, (2) ingestion of garden soil dust, (3) inhalation of airborne garden soil
dust, and (4) external exposure to radiation from garden soil. Because a water well that penetrates
the waste zone is a prerequisite, the post-drilling scenario applies only to the same DUs considered
for the acute well drilling scenario.
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2.1.2.3 Residential

In this scenario, a resident IHI lives in a house with a basement located directly above a DU;
however, basement construction does not penetrate the waste zone. There is one exposure pathway:
external exposure to photon radiation through the basement floor with shielding provided by the
4-inch concrete basement floor and any soil or engineered material remaining between the
basement and waste.

3.0 Dose Estimation Conceptual Model

The nature of future waste shipments to the ELLWF over the next 40 years is unknown; therefore,
a final radiological inventory cannot be assigned with confidence. Hence, the overall approach for
the ELLWF PA is not to estimate future dose but rather to develop operational inventory limits
such that future dose to MOPs and IHIs will not exceed U.S. DOE performance measures. The IHI
analysis is developed and described and summarized here. Radionuclide-specific inventory limits
are calculated in terms of the dose factor in units of mrem or mrem/year dose per curie of parent
radionuclide buried. The U.S. DOE performance measure (e.g., 500 mrem and 100 mrem/year for
IHI acute and chronic exposure scenarios, respectively) is divided by the dose factor to obtain the
inventory limit in curies for the radionuclide in question. Operationally, the waste activity capacity
of a DU at ELLWEF applied to a disposed (or proposed) mix of radionuclides is derived from
radionuclide-specific inventory limits with a SOF approach.

For each of the 33 DUs, the IHI analysis involves two sets of radionuclide-specific inventory
limits: one set for the acute IHI and one set for the chronic THI. Limits are obtained only for those
radionuclides in CWTS that are screened in after the Tier 1 IHI screening (Aleman & Hamm,
2021). These include 32 radionuclides for trenches (STs and ETs), four for the LAWYV, two for
the ILV, and 13 for NRCDAS! (i.e., the IHI analysis is not performed for NRCDAG because all
generic radionuclides in these DUs are screened out during Tier 1). For radionuclides not currently
tracked by CWTS, the trigger values apply as reported in Aleman & Hamm (2021) and undergo
no further adjustment in the IHI analysis.

Relative model years 171 to 1,171 (calendar years 2165 to 3165) comprise the compliance period,
during where decay and ingrowth occurs. Per the ELLWF closure plan (Phifer et al., 2009),
dynamic compaction of crushable waste containers occurs just before the start of the compliance
period. Conservatively, no credit is taken for the leaching of mobile radionuclides (and the
resulting time dependent decrease in the waste activity) in calculations.

For most radionuclides and most DUs, dose calculations are performed using the generic waste
form model (i.e., no credit is taken for shielding by the waste form material, containers, or other
encapsulating material). However, selected radionuclides currently residing in SWFs are treated
separately as documented below.

! The uppercase S suffix refers to a welded KAPL CB/TS cask that is treated as a SWF in the nominal PA case. This is not to be
confused with a lowercase s (NRCDAs) which refers to the two NR pads, NRO7E and NR26E.
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Precise decay and ingrowth calculations for the DUs are complicated because inventory additions
occur many times over the life of each DU and decay and ingrowth times are unique for each
disposed waste box. (Note that future burial compositions, amounts, and timing are also unknown.)

For simplicity and to bound possible outcomes, the IHI analysis is performed twice for two
different end-member cases as summarized below and in Table 3-1.
Case 1 Assumptions

DUs opened before 2021: All waste buried at time of opening
DUs opened 2021 or later: All waste buried 09/30/2021

Case 2 Assumptions

DUs closed before 2021: All waste buried at time of closure
DUs planned for closure 2021-2040:  All waste buried 09/30/2040

DUs planned for closure after 2040:  All waste buried 09/30/2065

Conceptually, Case 1 overestimates the amount of decay and ingrowth progeny in the ground at
the time of IHI exposure while Case 2 overestimates the amount of parent radionuclides. Case 1
and Case 2 demonstrate the sensitivity of dose factors to burial time from the start to the end of
burial operations, respectively. An inventory limit, from Cases 1 and 2, is computed for each
parent radionuclide from worst-case dose factors (highest full chain waste zone concentrations)
over the period of performance (171 to 1,171 years). Because inventory limits are radionuclide-
specific, it is possible that inventory limits are computed from Case 1 for some radionuclides and
Case 2 for others for a given DU.

IHI inventory limits are sensitive to the 3-D geometry of various DUs as well as the overlying
material. Critical dimensions of DUs are shown in Figure 3-1. Vertical profiles are presented for
the various DU types, along with the final depths below backfill and the engineered cover. ST and
ET profiles are provided for both the planned compacted state and unplanned uncompacted state
for sensitivity modeling. The LAWYV, ILV, and NRCDAs are not compacted. Radiological
contamination is assumed to be distributed uniformly throughout the waste zone; thus, a parent
radionuclide’s initial concentration in waste is the DU inventory (nominally one curie at burial)
divided by the waste volume within the DU. The initial concentration of progeny in waste is set
to O curies. The depth to the top of the waste zone determines which acute and chronic exposure
scenarios are considered.
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Table 3-1. End-Member Cases Considered in Inadvertent Human Intruder Analysis of ELLWF

Disposal Units

L Case 1 First Waste Package | Case 2 Last Waste Package
DU Identification
Calendar Model Year Calendar Model Year

STO1 12/21/1995 1.23 09/19/2003 8.98
ST02 09/20/2001 6.98 08/31/2006 11.93
STO03 10/20/2003 9.06 01/06/2010 15.27
ST04 02/26/2004 9.41 08/19/2010 15.89
ST05 05/27/2004 9.66 10/16/2006 12.05
ST06 04/29/2006 11.59 09/30/2040 46.01
STO7 06/26/2006 11.74 09/30/2040 46.01
STO08 02/06/2007 12.36 09/30/2040 46.01
ST09 03/17/2011 16.47 09/30/2040 46.01
ST10 09/30/2021 27.01 09/30/2040 46.01
ST11 09/30/2021 27.01 09/30/2040 46.01
ST14 03/29/2011 16.5 09/30/2040 46.01
ST17 09/30/2021 27.01 09/30/2065 71.01
ST18 09/30/2021 27.01 09/30/2065 71.01
ST19 09/30/2021 27.01 09/30/2065 71.01
ST20 09/30/2021 27.01 09/30/2065 71.01
ST21 09/30/2021 27.01 09/30/2065 71.01
ST22 09/30/2021 27.01 10/01/2065 71.01
ST23 08/29/2000 5.92 09/30/2065 71.01
ST24 09/30/2021 27.01 09/30/2065 71.01
ETO1 02/13/2001 6.38 03/30/2017 22.51
ET02 06/03/2004 9.68 09/30/2040 46.01
ETO3 09/19/2013 18.98 09/30/2040 46.01
ET04 09/30/2021 27.01 09/30/2040 46.01
ET05 09/30/2021 27.01 09/30/2065 71.01
ET06 09/30/2021 27.01 09/30/2065 71.01
ETO7 09/30/2021 27.01 09/30/2040 46.01
ETO8 09/30/2021 27.01 09/30/2040 46.01
ET09 09/30/2021 27.01 09/30/2040 46.01
LAWV 09/28/1994 0 09/30/2065 46.01
ILV 09/28/1994 0 09/30/2040 46.01
NRO7E(S)z 01/01/1987 -1.74 05/21/2004 9.65
NR26E(S)z 02/06/1997 2.36 09/30/2065 71.01

Notes:

# The (S) designation refers to a welded KAPL CB/TS cask that is treated as a SWF in the nominal PA case.
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Figure 3-1. Vertical Dimensions of ELLWF Disposal Units and Minimum Thickness of Closure Cap

Residential basements are assumed to be 3 meters deep; therefore, the acute basement construction
and chronic agricultural scenarios do not apply if the top of the waste zone is deeper than 3 meters
(9.84 feet) bgs. However, it is also pessimistically assumed that 0.9144 meters (3 feet) of soil in
the post-closure cover above the erosion barrier is subject to erosion during the 1,000-year
compliance period. As a result, for some DUs, the basement and residential scenarios do not apply
initially but are applicable during the latter part of the compliance period when the final closure
cap thickness is reduced. Table 3-2 presents site-specific parameters regarding DU geometry.
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Table 3-2. ELLWF Disposal Unit Geometric Considerations in Inadvertent Human Intruder Analysis

DU Type Parameter Setting Comment
. - . Drill penetrates erosion barrier
Intrusion drilling barrier No
and waste
Depth to top of erosion barrier 3 ftinital, reduces to 0 ft after Thickness of soil cover
653 years of erosion
ST Depth to top of drilling barrier N/A N/A
15.9 ftinitial, reduces to 12.9 ft ,
Depth to top of waste zone after 653 years of erosion Closure cap (6 ft), backfill (9.9 ft)
Waste zone thickness 1111t After dynamic compaction
Number of modeled radionuclides 32 Aleman & Hamm (2023)
. - , Drill penetrates erosion barrier
Intrusion drilling barrier No
and waste
Depth to top of erosion barrier 3 ftnifia, reduces to 0 ft affer Thickness of soil cover
653 years of erosion
ET Depth to top of drilling barrier N/A N/A
24.5 ft initial, reduces to 21.5 ft Closure cap (6 ft), backfill (18.5
Depth to top of waste zone .
after 653 years of erosion ft)
Waste zone thickness 251t After dynamic compaction
Number of modeled radionuclides 32 Aleman & Hamm (2023)
Intrusion drilling barrier Yes Concrete roof
Depth to top of erosion barrier 3 ftnifia, reduces to 0 ft affer Thickness of soil cover
653 years of erosion
Depth to top of drilling barrier 6 ftinitia, reduces to 3 ftafter Top of concrete roof
LAWY 653 years of erosion
7.3 ftinital (ignoring air gap), Closure cap (6 ft), concrete roof
Depth to top of waste zone reduces to 4.33 ft after 653 PO,
. (1.33 ft), air gapa (7.2 ft)
years of erosion
Waste zone thickness 17.3 ft Stacked boxes
Number of modeled radionuclides 4 Aleman & Hamm (2023)
Intrusion drilling barrier Yes Concrete roof
Depth to top of erosion barrier 3 ftinitia, reduces to 0 ftafter Thickness of soil cover
653 years of erosion
- . 6 ftinitial, reduces to 3 ft after
LV Depth to top of drilling barrier 653 years of erosion Top of concrete roof
9.67 ftinitial, reduces to 6.67 ft Closure cap (6 ft), concrete roof
Depth to top of waste zone after 653 years of erosion (2.25 ft), grouted air gap (1.42 ft)
Waste zone thickness 25.83 ft Interior height of ILNT vault
Number of modeled radionuclides 2 Aleman & Hamm (2023)
Intrusion drilling barrier Yes Welded casks
Depth to top of erosion barrier 3 ftinital, reduces to 0 ft after Thickness of soil cover
653 years of erosion
Depth to top of drilling barrier 6 ftinifia, reduces to 3 ft affer Top of welded casks
653 years of erosion
NRCDAs P TR T—
6 ft initial (ignoring steel cask), Closure cap (6 f), steel cask®
Depth to top of waste zone reduces to 3 ft after 653 years of P :
) (1.25 ft)
erosion
Waste zone thickness 18 ft/15.2 fte Height of waste zone within cask
Number of modeled radionuclides 13 Aleman & Hamm (2023)

2 The 7.2 foot air gap in the LAWYV is assumed to be nonparticipating in the attenuation of gammas from the stacked boxes
b The attenuation by the steel cask is ignored for seven radionuclides not requiring Verst (2021) gamma factors
¢ Conservative value of 18 feet for seven radionuclides; realistic value of 15.2 feet for six gamma-emitting radionuclides
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4.0 Computational Approach

Estimating doses to IHIs follows the procedure described by Smith et al. (2019). For each scenario,
Smith et al. (2019) document the following in detail:

e Exposure pathways
e Dose equations

e Parameter estimates

Exposure pathways considered for each scenario (ingestion, inhalation, external shine) are
presented in Table 2-2. Dose equations relate radionuclide concentration within a DU to dose
experienced by the typical person (Smith et al, 2019) through various intermediate points (e.g.,
volume of waste brought to surface, radionuclide concentration in soil, radionuclide concentration
in garden vegetables). Parameter estimates are assumptions made regarding exposure-related
parameters that are variable, speculative, or cannot be easily measured (e.g., ingestion rate of soil
while drilling). These estimates and assumptions are documented for the typical person (50th
percentile); source references for the parameters are recorded in the Radionuclide, Element, and
Dose Parameter Data Package, Ver. 2.1 (Smith et al., 2019; SRNL, 2019). By example, Table 4-1
lists some general parameter estimates for quantities associated with IHI scenarios.
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Quantity Assumed Value Source
Consumption of garden produce 100 kglyr Jannik and Stagich (2017)
Inadvertent consumption of soil 100 mg/d Jannik and Stagich (2017)
Ingestion rate of soil during construction | 110 mg/d Jannik (2013)
Ingestion rate of soil during well drilling | 100 mg/d Jannik (2013)
Fraction of produce from local garden 0.308 Jannik and Stagich (2017)
Time spent in garden 88 hriyr Jannik and Stagich (2017)
Time spent constructing basement 160 hriyr Jannik (2013)
Time spent drilling well 30 hriyr Jannik (2013)
Time spent in site discovery 80 hriyr Smith and Phifer (2014)
Time spent in home 6,136 hriyr Jannik and Stagich (2017)
Area of basement 100 m2 Smith (2015)
Area of garden 2,000 m2 Smith (2015)
Well depth 50 m Smith (2015)
Diameter of well borehole 0.178 m Smith et al. (2019)
Depth of tilled garden soil 0.15m Jannik and Stagich (2017)
Biotransfer factor from soil to vegetable | Radionuclide specific | Smith (2015)
Air inhalation rate (typical) 5,000 m3/yr Jannik and Stagich (2017)
Air inhalation rate during construction 11,400 m3/yr Jannik (2013)
Air inhalation rate during well drilling 8,400 m3/yr Jannik (2013)
Loading of soil in home air 1.0E-8 kg/m? Lee and Coffield (2008)
Loading of soil in air during gardening 1.0E-7 kg/m? Lee and Coffield (2008)
Loading of soil in air during construction | 6.0E-7 kg/m? Jannik (2013)
Loading of soil in air during drilling 1.0E-7 kg/m3 Jannik (2013)
Bulk soil density 1.65 kg/m3 Phifer et al. (2006)

Revision 0

Table 4-1. Example Parameter Estimates Used in Inadvertent Human Intruder Calculations
[compiled by Smith et al. (2019)]

Dose calculations are performed using the SRNL Dose Toolkit (Aleman, 2023), which is a
FORTRAN-based platform consisting of three modules. Time-variant radionuclide concentrations
within the various DUs, representing Cases 1 and 2, are calculated in the PreDose Module of the
toolkit using decay chains and decay constants reported by Smith et al. (2019) and SRNL (2019).
Time-variant radionuclide maximum concentrations are computed from PreDose Case 1 and Case
2 output files in the PreDoseMaxConc Module. Dose factors and inventory limits estimates are
derived in another module called the SRNL PA/CA Limits and Doses Tool using
PreDoseMaxConc output files. Parameters used in calculations are reported by Smith et al. (2019)
and SRNL (2019).

For the HWCTR SWF in ST14, photon dose coefficients are modeled using the Monte Carlo N
Particle (MCNP) Software, Ver. 6.1 (Pelowitz, 2013). This code was developed by Los Alamos

National Laboratory and is documented by an SRNL Software Quality Assurance Plan (Finfrock,
2021).
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5.0 Results

The radionuclide- and DU- specific, time-variant dose factors represent the dose or dose rate
experienced by an IHI, per curie disposed. Each parent radionuclide and progeny are assumed to
be uniformly dispersed throughout the waste volume. The relevant methodology for acute and
chronic analyses is as follows:

Acute

For an acute exposure, the IHI dose factor is expressed in terms of mrem per curie disposed.
The modeled value is divided into the U.S. DOE performance measure of 500 mrem (U.S.
DOE, 2017) to obtain an inventory limit, in curies, for a specific parent radionuclide at a
specific DU. Three IHI acute exposure scenarios (basement construction, well drilling, and
discovery) may apply to various DUs depending on the DU burial depth and other
characteristics (Table 5-1). Two waste burial scenarios (Cases 1 and 2) also apply. For each
case, the acute dose is the sum of doses from the applicable acute exposure scenarios. The
final acute IHI inventory limit for each radionuclide is the lowest of the two composite
cases. It may be that for a given DU, the limit for one radionuclide is drawn from Case 1,
while the limit for a different radionuclide represents Case 2. Acute exposure scenarios
appropriate to the various DU types are provided in Table 5-1. The basement construction
scenario does not apply to ELLWF DUs because of the burial depth (trenches), presence
of physical barriers (LAWYV, ILV, and NRCDAs), or the nature of the waste form (ST14).

Chronic

The IHI dose factor for a chronic exposure is expressed in terms of mrem/year per curie
disposed. The modeled value is divided into the U.S. DOE performance measure of 100
mrem/year (U.S. DOE, 2017) to obtain an inventory limit, in curies, for a specific
radionuclide at a specific DU. Three IHI chronic exposure scenarios (agriculture, post
drilling, and residential) are considered for application to various DUs depending on the
DU burial depth and other characteristics (Table 5-1). Because the acute basement
construction scenario does not apply to the ELLWF, then neither does the agricultural
scenario.
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Table 5-1. Applicable Inadvertent Human Intruder Scenarios for ELLWF Disposal Unit Types

DU Type IHI Scenario Applicable? Comment
Acute — Basement Construction No* Waste is not encountered during excavation.*
Acute — Well Drilling Yes No engineered barriers
A Excavation stops at riprap erosion barrier. Shielding is present
ST RE =D E iz between the tops of barrier and waste zone.
Chronic — Agriculture No* Basement does not encounter waste.*
Chronic - Post Drilling Yes No engineered barriers
Chronic — Residential Yes Basement excavated into backfill. Shielding is present between
floor and top of waste zone.
Acute — Basement Construction No Waste is not encountered during excavation.
Acute — Well Drilling Yes No engineered barriers
Acute - Discovery Yes Excavation stops at riprap erosion barrier. Shielding is present
ET between the tops of barrier and waste zone.
Chronic — Agriculture No Basement does not encounter waste.
Chronic — Post Drilling Yes No engineered barriers.
Chronic — Residential Yes Basement excavated into backfill. Shielding is present between
floor and top of waste zone.
Acute — Basement Construction No Excavation stops at concrete roof.
Acute — Well Drilling No Drilling stops at concrete roof.
0 Excavation stops at riprap erosion barrier. Shielding is present
LAWY ikt DISEOTEry iz between the tops of the barrier and waste zone.
Chronic — Agriculture No Basement does not encounter waste.
Chronic — Post Drilling No Drilling stops at concrete roof.
. N Basement excavated to top of concrete roof. Shielding is present
Cliree —[REst i iz between floor and top of waste zone.
Acute — Basement Construction No Excavation stops at concrete roof.
Acute — Well Drilling No Drilling stops at concrete roof.
A Excavation stops at riprap erosion barrier. Shielding is present
LV RE =D E iz between the tops of the barrier and waste zone.
Chronic — Agriculture No Basement does not encounter waste.
Chronic — Post Drilling No Drilling stops at concrete roof.
. N Basement excavated to top of concrete roof. Shielding is present
Cliree —[REst i iz between floor and top of waste zone.
Acute — Basement Construction No Excavation stops at steel cask.
Acute — Well Drilling No Drilling stops at steel cask.
Acute - Discovery Yes Exﬁvatloﬂ stops atf riprap erosion barrier. Shielding is present
NRCDAS etween the tops of barrier and waste zone.
Chronic — Agriculture No Basement does not encounter waste.
Chronic — Post Drilling No Drilling stops at steel cask.
Chronic — Residential Yes Basement excavated to top of cask. Shielding is present between
floor and top of waste zone.
Notes

Applicable scenarios are shaded in light green

* Except CIG in ST23

IHI analysis results are described fully in this section. The analysis generates radionuclide-specific
dose factors (mrem or mrem/year per disposed curie) and inventory limits (curies) for both THI
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acute and chronic exposures for each DU. These results are provided in tables and figures for
some DUs in this section. Appendix A summarizes information for all DUs, including tables for
IHI acute and chronic dose factors and inventory limits and graphs of dose versus time. In all
graphs, doses and dose rates are shown only for the top five radionuclides of the given DU.

Waste disposed in the various DUs assumes several different physical forms, with differing
physical and chemical properties. Using iodine-129 as an example, the generic waste form is
designated as “I-129”, while iodine-129 in the various SWFs is differentiated by adding an
uppercase letter suffix (e.g., [-129D, I-129E, etc.). This following nomenclature is used for all
radionuclides in all DUs: an uppercase suffix indicates a SWF, while the absence of an uppercase
letter denotes a generic waste form.

The modeled compliance period is from calendar years 2165 to 3165 or relative model years 171
to 1,171 when referenced to calendar year 1994 (start of ELLWF operations.

5.1 Engineered Trenches

Nine ETs exist or are planned at the ELLWF (Table 3-1). From an IHI perspective, ETs are like
STs. The SWF, U-233D, is planned for disposal in ETs; therefore, waste characteristics are like
most of the waste in STs. ET covers are the same as for STs, and the trench areas are similar.
Although dynamic compaction results in ET waste being buried more than 8 feet deeper than ST
waste (Figure 3-1), the differences in dose factors between ETs and STs are not affected because
the shallower ST waste is too deep for the basement construction and agricultural scenarios to
apply. In general, doses and dose factors are not significantly different between ETs and STs; the
values cluster within about a factor of two of each other.

Using ETO1 as an example, IHI doses and dose factors during the compliance period are shown in
Figure 5-1. Four graphs labelled (a), (b), (c), and (d) are produced for each DU. Graphs (a) and (b)
illustrate radionuclide-specific IHI acute and chronic dose rates, respectively, per disposed curie
of radionuclide during the 1,000-year compliance period. The maximum values of a radionuclide
on these two graphs represent the IHI acute and chronic dose factors for that radionuclide at ETO1.
Twenty-nine generic waste form radionuclides and seven SWF radionuclides are evaluated, but
only the five with the highest dose factors (highest risk per curie) are shown.

As shown in Figure 5-1(a), Sn-126, Ra-226, Nb-94, Cm-248, and Ag-108m have the highest risk
per curie in the acute exposure scenario at ETO1. Dose approaches 0.06 mrem per disposed curie
at the beginning of the compliance period. The 31 radionuclides not shown have lower maximum
doses, extending to the least toxic radionuclide (from an IHI acute dose perspective), Ni-63.

IHI chronic dose factors (mrem/yr per disposed curie) are displayed in Figure 5-1(b). The five
radionuclides with the highest chronic dose rates per disposed curie are: Ra-226, U-232, Th-230,
Tc-99, and K-40. The highest chronic dose factors are represented by a different group of
radionuclides because [HI acute exposure scenarios at the ELLWF are driven by external exposure
to gamma radiation, while chronic exposure scenarios are dominated by ingestion and inhalation
exposures where alpha emitters are more toxic. It is important to note that health risks to actual
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IHIs are not shown because graphs (a) and (b) are on a per disposed curie basis. To assess health
risks to IHIs, DU inventories are included in graphs (c) and (d).

Figure 5-1(c) and Figure 5-1(d) display actual predictions of total doses and dose rates to IHIs
using the nominal CWTS inventories projected to 2065. The curves in graphs (c¢) and (d) are
developed by multiplying curves in graphs (a) and (b) by these projected inventories. The THI
maximum acute dose is 0.0303 mrem and occurs at the start of the compliance period, largely due
to Cs-137. Cs-137, which is not one of the top five radionuclides in Figure 5-1(a), is responsible
for most of the dose to an actual IHI at ETO1 for the first 100 years or more [Figure 5-1(c)] due to
its high projected 2065 inventory of 53.2 curies. Like most trenches, most of the dominant
radionuclides at ETO1 shown in graphs (a) and (b) do not contribute significant doses to actual
[HIs because of their low projected 2065 CWTS inventories.

The IHI maximum chronic dose is 0.00865 mrem/yr, due mostly to Sr-90. ETO1 is typical of other
ETs (and many STs), with ITHI maximum acute doses between 0.0303 and 0.2477 mrem and
chronic doses somewhat lower on a yearly basis. All IHI doses for ETs are well below their U.S.
DOE performance measures (U.S. DOE, 2017).

Acute and chronic IHI dose factors and inventory limits for ETOI are listed in Table 5-2 and
Table 5-3, respectively.? The time of maximum dose per disposed curie of Ag-108m for an acute
exposure to an IHI occurs at Year 171 (Table 5-2), the first year of the compliance period.
Radioactive decay causes the dose to lower in subsequent years. The dose factor is the maximum
dose per curie over the time interval of the compliance period, which is 3.33E-02 mrem per
disposed curie for Ag-108m. IHI dose factors vary among radionuclides. At ETO1, the acute dose
factors range from a low of 4.66E-08 for Ni-63 to a high of 5.22E-02 for Sn-126. The inventory
limit for acute exposure of Ag-108m at ETOI is the U.S. DOE IHI performance measure (500
mrem) divided by the dose factor. The larger the dose factor, the smaller the inventory limit. A
concentration limit is also given as the inventory limit divided by the maximum potential waste
volume in the DU. The concentration limit is not administratively or operationally significant; it
is provided in tables for comparative purposes only.

All ETs have largely the same geometry, thus most dose factors do not vary between trenches. For
example, ET acute dose factors for Sn-126 fall within a relatively narrow range of 0.0483 to 0.0625
mrem per disposed curie, with the differences caused by variations in DU waste volumes. Because
of similarities with ET01, other ETs are not discussed individually. Instead, Appendix A provides
tables of dose factors and inventory limits and graphs of dose versus time.

2 In Table 5-2 and those that follow, radionuclides with a capital-letter suffix denote nuclides encapsulated within SWFs that have
specified chemical and physical properties that are different from the generic waste form. A DU may have an inventory of a
radionuclide in generic waste (e.g., [-129), as well as separate inventories of the same radionuclide in several distinct SWFs (e.g.,
I-129D and I-129-E).
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IHI Acute Dose Factors (mrem per curie) for ET01

IHI Chronic Dose Factors (mrem/yr per curie) for ET01
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Figure 5-1.Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ET01
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Table 5-2. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ET01

IHI Radionuclide Dose Factor Time of Max Dose Inventory Concentration | Waste Form
Dose (mrem per curie) (model year) Limit (curies) | Limit (uCi m?) Limit
Ag-108m 3.33E-02 171 1.50E+04 2.19E+06 Generic
Am-241 7.27E-04 171 6.88E+05 1.00E+08 Generic
Am-242m 8.07E-04 171 6.20E+05 9.04E+07 Generic
Am-243 4.71E-03 171 1.06E+05 1.55E+07 Generic
C-14 4.36E-07 171 1.15E+09 1.67E+11 Generic
Cf-249 6.95E-03 171 7.19E+04 1.05E+07 Generic
Cf-251 3.14E-03 171 1.59E+05 2.33E+07 Generic
Cm-247 9.33E-03 1,171 5.36E+04 7.82E+06 Generic
Cm-248 4.12E-02 171 1.21E+04 1.77E+06 Generic
Cs-137 4.98E-04 171 1.00E+06 1.46E+08 Generic
I-129 1.22E-04 171 4.09E+06 5.97E+08 Generic
K-40 4.84E-03 171 1.03E+05 1.51E+07 Generic
Nb-94 4.25E-02 171 1.18E+04 1.71E+06 Generic
Ni-59 4.54E-07 171 1.10E+09 1.61E+11 Generic
Ni-63 4.66E-08 171 1.07E+10 1.57E+12 Generic
Np-237 5.53E-03 1,171 9.04E+04 1.32E+07 Generic
Pu-239 8.93E-04 171 5.60E+05 8.17E+07 Generic
Acute Pu-240 8.82E-04 171 5.67E+05 8.27E+07 Gener?c
Pu-241 2.50E-05 171 2.00E+07 2.92E+09 Generic
Ra-226 4.89E-02 171 1.02E+04 1.49E+06 Generic
Sn-126 5.22E-02 171 9.58E+03 1.40E+06 Generic
Sr-90 6.72E-06 171 7.44E+07 1.08E+10 Generic
Tc-99 1.14E-06 171 4.38E+08 6.39E+10 Generic
Th-229 8.58E-03 171 5.83E+04 8.50E+06 Generic
Th-230 2.09E-02 1,171 2.39E+04 3.49E+06 Generic
U-232 1.16E-02 171 4.32E+04 6.31E+06 Generic
U-233 1.00E-03 1,171 5.00E+05 7.29E+07 Generic
U-234 2.15E-04 1,171 2.33E+06 3.40E+08 Generic
U-236 8.44E-05 1,171 5.93E+06 8.65E+08 Generic
U-233D 1.00E-03 1,171 5.00E+05 7.29E+07 Generic
I-129D 1.22E-04 171 4.09E+06 5.97E+08 Generic
I-129E 1.22E-04 171 4.09E+06 5.97E+08 Generic
-129G 1.22E-04 171 4.09E+06 5.97E+08 Generic
I-129H 1.22E-04 171 4.09E+06 5.97E+08 Generic
[-129I 1.22E-04 171 4.09E+06 5.97E+08 Generic
1-129J 1.22E-04 171 4.09E+06 5.97E+08 Generic
Notes:

SWEF radionuclides with no future inventory are highlighted in orange when a generic waste form model is employed to set disposal limits.
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Table 5-3. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ET01

IHI Radionuclide Dose Factor Time of Max Dose Inventory Concentration | Waste Form
Dose (mrem yr Ci) (model year) Limit (curies) | Limit (uCi m-) Limit
Ag-108m 2.20E-03 171 4.55E+04 6.64E+06 Generic
Am-241 1.53E-05 171 6.53E+06 9.53E+08 Generic
Am-242m 2.68E-05 171 3.73E+06 5.44E+08 Generic
Am-243 6.69E-05 171 1.50E+06 2.18E+08 Generic
C-14 5.42E-05 171 1.84E+06 2.69E+08 Generic
Cf-249 8.91E-05 171 1.12E+06 1.64E+08 Generic
Cf-251 4.89E-05 171 2.04E+06 2.98E+08 Generic
Cm-247 1.23E-04 1,171 8.14E+05 1.19E+08 Generic
Cm-248 4.82E-04 171 2.08E+05 3.03E+07 Generic
Cs-137 3.92E-05 171 2.55E+06 3.72E+08 Generic
-129 1.02E-03 171 9.82E+04 1.43E+07 Generic
K-40 8.12E-03 171 1.23E+04 1.80E+06 Generic
Nb-94 7.10E-03 171 1.41E+04 2.06E+06 Generic
Ni-59 1.11E-06 171 8.98E+07 1.31E+10 Generic
Ni-63 9.83E-07 171 1.02E+08 1.48E+10 Generic
Np-237 3.76E-04 1,171 2.66E+05 3.88E+07 Generic
Pu-239 1.10E-05 171 9.12E+06 1.33E+09 Generic
Chronic Pu-240 1.08E-05 171 9.23E+06 1.35E+09 Gener?c
Pu-241 5.25E-07 171 1.90E+08 2.78E+10 Generic
Ra-226 8.81E-02 171 1.14E+03 1.66E+05 Generic
Sn-126 4.38E-03 171 2.28E+04 3.33E+06 Generic
Sr-90 1.12E-04 171 8.89E+05 1.30E+08 Generic
Tc-99 1.03E-02 171 9.75E+03 1.42E+06 Generic
Th-229 3.79E-03 171 2.64E+04 3.85E+06 Generic
Th-230 3.70E-02 1,171 2.70E+03 3.94E+05 Generic
U-232 7.38E-02 171 1.36E+03 1.98E+05 Generic
U-233 6.55E-04 1,171 1.53E+05 2.23E+07 Generic
U-234 4.63E-04 1,171 2.16E+05 3.15E+07 Generic
U-236 2.34E-04 1,171 4.28E+05 6.24E+07 Generic
U-233D 6.55E-04 1,171 1.53E+05 2.23E+07 Generic
-129D 1.02E-03 171 9.82E+04 1.43E+07 Generic
I-129E 1.02E-03 171 9.82E+04 1.43E+07 Generic
-129G 1.02E-03 171 9.82E+04 1.43E+07 Generic
I-129H 1.02E-03 171 9.82E+04 1.43E+07 Generic
[-129I 1.02E-03 171 9.82E+04 1.43E+07 Generic
1-129J 1.02E-03 171 9.82E+04 1.43E+07 Generic
Notes:

SWEF radionuclides with no future inventory are highlighted in orange when a generic waste form model is employed to set disposal limits.

5.2 Slit Trenches

Twenty STs are listed in Table 3-1. After screening in Aleman & Hamm (2021), 29 radionuclides
remain and are included in the [HI analysis for all 20 STs. All STs have the same trench geometry
with slight variations in footprints. Fifteen of the STs contain only generic waste forms. Therefore,
IHI (acute and chronic) dose factors and doses are similar in the fifteen “generic” trenches; these
will be discussed in this section as a group, using STO1 as an example. Five trenches, ST08, ST09,
ST10, ST14 and ST23, contain special waste forms, and will be described separately in a later

section.
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For the fifteen “generic” trenches, dynamic compaction is assumed to be successful. In these
trenches, all waste is buried 15.9 feet bgs after dynamic compaction, and erosion subsequently
reduces this thickness to 12.9 feet (Figure 3-1) during the compliance period. Because waste
remains deeper than 9.84 feet throughout the 1,171 years, the acute basement construction and
chronic agriculture scenarios do not apply. The well drilling scenario is more important than
discovery for the IHI acute pathway because the discovery scenario involves only a short period
of IHI involvement.

IHI acute and chronic doses typical of STs are plotted for the 1,000-year compliance period in
Figure 5-2 using STO1 as a representative example. Information for the remaining STs is provided
in Appendix A. In each of the four graphs in Figure 5-2, only the five radionuclides with the highest
dose factors are shown.

In STO1, the radionuclides with the highest acute dose factors (and lowest inventory limits) are
Sn-126, Ra-226, Nb-94, Cm-248, and Ag-108m [Figure 5-2(a)]. These five also represent the
highest acute dose factors in all other STs as well as in ETs (Section 5.1). Sn-126, Ag-108m, and
Nb-94 are strong gamma emitters, Ra-226 is a parent to short-lived strong gamma emitters, and
Cm-248 has a significant spontaneous fission branching ratio. External exposure is the primary
IHI acute dose pathway on a per disposed curie basis. These five radionuclides each contribute no
more than 0.1 mrem per disposed curie to an IHI’s acute dose; the other 28 radionuclides that are
not shown contribute less. For example, Cs-137 contributes a maximum of 5.35E-04 mrem per
disposed curie.

Dose factors and inventory limits for all STO1 radionuclides for the acute and chronic exposure
scenarios are presented in Table 5-4 and Table 5-5, respectively; see Appendix A for information
on other STs.

The five radionuclides with the highest chronic dose factors in STO1 are shown in Figure 5-2(b):
Ra-226, Th-230, U-232, Tc-99, and K-40. The first three radionuclides listed are parents to short
lived, strong gamma emitters with the residential scenario of primary importance. Tc-99 is a pure
beta emitter without radioactive progeny, but it has a large soil-to-vegetation bio-transfer factor.
These five radionuclides are also the primary chronic dose contributors for other STs as well as
ETs (Section 5.1). Individually, each of these radionuclides contributes peak dose between 6.0E-
03 and 4.2E-02 mrem/yr per disposed curie. Other radionuclides, not shown, contribute less dose
per disposed curie.

A discontinuity in chronic dose rate is evident in Figure 5-2(b), occurring between Years 776 and
824. This feature is a modeling artifact that affects all gamma-emitting decay chains (e.g., Ra-226,
U-232, Th-230) in the chronic residential model. Prior to Year 776, the basement floor is over one
meter from the waste. Because the SRNL Dose Toolkit model uses a constant gamma-shielding
factor for distances greater than 1 meter, dose rate changes are related strictly to decay and
ingrowth. Because a distance-variant shielding factor is used between Years 776 and 824, dose
increases with continued erosion. At Year 824, all backfill is removed, erosion ceases, the erosion
barrier is exposed, and the distance to the waste remains constant to the end of the compliance
period. This modeling artifact affects all IHI chronic analyses for STs.
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Graphs (¢) and (d) in Figure 5-2 show time-variant estimates of actual doses experienced by IHIs
at STO1, considering its projected 2065 CWTS inventory. The maximum IHI acute dose
considering all 33 modeled radionuclides is 0.00427 mrem, mostly due to Cs-137 [Figure 5-2(a)].
This result is less than the U.S. DOE performance measure of 500 mrem. The IHI chronic dose is
0.000670 mrem/yr, mostly due to Sr-90 [Figure 5-2(d)]. This result is below the performance
measure of 100 mrem/yr. The ST with the highest dose is ST23 (see Section 5.2.3 and Figure 5-6),
with acute and chronic doses equal to 1.0 mrem and 3.74 mrem/yr, respectively. Radionuclides in
all STs are predicted to be well within U.S. DOE IHI dose limits considering their projected 2065
CWTS inventories.

STO1 is broadly comparable to most of the other STs; therefore, the other STs are not discussed
individually in this chapter. IHI analysis results for all STs are documented in Appendix A. STOS,
ST09, ST10, ST14 and ST23 are discussed individually because they contain SWFs.
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IHI Acute Dose Factors (mrem per curie) for STO1

IHI Chronic Dose Factors (mrem/yr per curie) for STO1
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Figure 5-2. Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ST01
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Table 5-4.Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST01

IHi Dose | Radionuclide Dose Factor Time of Max Dose Inventory Concentration | Waste Form
(mrem per curie) (model year) Limit (curies) | Limit (uCi m-3) Limit
Ag-108m 4.79E-02 171 1.04E+04 5.06E+05 Generic
Am-241 1.05E-03 171 4.77E+05 2.31E+07 Generic
Am-242m 1.14E-03 171 4.38E+05 2.12E+07 Generic
Am-243 6.93E-03 171 7.21E+04 3.49E+06 Generic
C-14 6.42E-07 171 7.79E+08 3.77E+10 Generic
Cf-249 9.98E-03 171 5.01E+04 2.43E+06 Generic
Cf-251 4.58E-03 171 1.09E+05 5.29E+06 Generic
Cm-247 1.38E-02 1,171 3.63E+04 1.76E+06 Generic
Cm-248 6.08E-02 171 8.22E+03 3.98E+05 Generic
Cs-137 5.35E-04 171 9.34E+05 4.53E+07 Generic
1-129 1.80E-04 171 2.77E+06 1.34E+08 Generic
K-40 7.00E-03 171 7.14E+04 3.46E+06 Generic
Nb-94 6.26E-02 171 7.99E+03 3.87E+05 Generic
Ni-59 6.70E-07 171 7.47E+08 3.62E+10 Generic
Ni-63 6.24E-08 171 8.01E+09 3.88E+11 Generic
Np-237 8.16E-03 1,171 6.13E+04 2.97E+06 Generic
Acute Pu-239 1.32E-03 171 3.80E+05 1.84E+07 Generic
Pu-240 1.30E-03 171 3.85E+05 1.86E+07 Generic
Pu-241 3.60E-05 171 1.39E+07 6.73E+08 Generic
Ra-226 7.00E-02 171 7.14E+03 3.46E+05 Generic
Sn-126 7.69E-02 171 6.50E+03 3.15E+05 Generic
Sr-90 6.61E-06 171 7.56E+07 3.66E+09 Generic
Tc-99 1.68E-06 171 2.97E+08 1.44E+10 Generic
Th-229 1.26E-02 171 3.97E+04 1.92E+06 Generic
Th-230 3.02E-02 1,171 1.65E+04 8.02E+05 Generic
U-232 1.35E-02 171 3.70E+04 1.79E+06 Generic
U-233 1.48E-03 1,171 3.39E+05 1.64E+07 Generic
U-234 3.14E-04 1,171 1.59E+06 7.72E+07 Generic
U-236 1.24E-04 1,171 4.02E+06 1.95E+08 Generic
U-233D 1.48E-03 1,171 3.39E+05 1.64E+07 Generic
C-14N 6.42E-07 171 7.79E+08 3.77E+10 Generic
I-129F 1.80E-04 171 2.77E+06 1.34E+08 Generic
1-129J 1.80E-04 171 2.77E+06 1.34E+08 Generic
Notes:

SWEF radionuclides with no future inventory are highlighted in orange when a generic waste form model is employed to set disposal limits.
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Table 5-5. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST01

IHI Radionuclide Dose Factor Time of Max Dose | Inventory Limit | Concentration | Waste Form
Dose (mrem yr- Ci-) (model year) (curies) Limit (uCi m-3) Limit
Ag-108m 1.12E-03 171 8.94E+04 4.33E+06 Generic
Am-241 2.21E-05 171 4.53E+06 2.19E+08 Generic
Am-242m 2.35E-05 171 4.25E+06 2.06E+08 Generic
Am-243 9.85E-05 171 1.02E+06 4.92E+07 Generic
C-14 7.98E-05 171 1.25E+06 6.07E+07 Generic
Cf-249 1.28E-04 171 7.82E+05 3.79E+07 Generic
Cf-251 7.14E-05 171 1.40E+06 6.79E+07 Generic
Cm-247 1.81E-04 1,171 5.52E+05 2.67E+07 Generic
Cm-248 7.10E-04 171 1.41E+05 6.82E+06 Generic
Cs-137 1.56E-05 171 6.42E+06 3.11E+08 Generic
1-129 1.50E-03 171 6.66E+04 3.23E+06 Generic
K-40 5.97E-03 824 1.68E+04 8.12E+05 Generic
Nb-94 5.04E-03 824 1.98E+04 9.61E+05 Generic
Ni-59 1.64E-06 171 6.11E+07 2.96E+09 Generic
Ni-63 1.32E-06 171 7.58E+07 3.67E+09 Generic
Np-237 5.54E-04 1,171 1.80E+05 8.74E+06 Generic
Chronic Pu-239 1.62E-05 171 6.19E+06 3.00E+08 Generic
Pu-240 1.60E-05 171 6.27E+06 3.04E+08 Generic
Pu-241 7.58E-07 171 1.32E+08 6.39E+09 Generic
Ra-226 4.16E-02 824 2.40E+03 1.16E+05 Generic
Sn-126 3.53E-03 824 2.84E+04 1.37E+06 Generic
Sr-90 9.17E-05 171 1.09E+06 5.28E+07 Generic
Tc-99 1.51E-02 171 6.61E+03 3.20E+05 Generic
Th-229 3.76E-03 824 2.66E+04 1.29E+06 Generic
Th-230 2.34E-02 1,171 4.27E+03 2.07E+05 Generic
U-232 2.21E-02 171 4.53E+03 2.20E+05 Generic
U-233 8.01E-04 1,171 1.25E+05 6.05E+06 Generic
U-234 5.02E-04 1,171 1.99E+05 9.66E+06 Generic
U-236 3.45E-04 171 2.90E+05 1.41E+07 Generic
U-233D 8.01E-04 1,171 1.25E+05 6.05E+06 Generic
C-14N 7.98E-05 171 1.25E+06 6.07E+07 Generic
I-129F 1.50E-03 171 6.66E+04 3.23E+06 Generic
1-129J 1.50E-03 171 6.66E+04 3.23E+06 Generic
Notes:

SWEF radionuclides with no future inventory are highlighted in orange when a generic waste form model is employed to set disposal limits.

5.2.1 ST08, ST09 and ST10

These three STs contain the same generic waste as other trenches, but in addition are configured
to accept waste in tall boxes, with differing physical dimensions than typical waste boxes. The
distinct waste box geometry leads to consideration of tall box waste as a special waste form,
denoted with the suffix “B” appended to the eight radionuclides in the boxes (Am-241B, C-14B,

Cs-137B, I-129B, Ni-59B, Sr-90B, Tc-99B, and U-233B

These tall boxes are stacked into 31-ft high assemblies (Figure 5-3), placed into a reserved area of
each trench, the southernmost one-third of the trench footprint. In the reserved sections, trenches
are excavated deeper to accommodate the tall boxes. After dynamic compaction, tall box
assemblies will be reduced to a height of 4.8 feet, and their tops will initially be 37.2 feet below
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ground surface after the closure cap is installed. During the period of performance, the closure cap
will erode 3 feet, leaving the top of waste at a depth of 34.2 feet below ground surface toward the
end of the compliance period.

Dose factors and inventory limits for all ST08 radionuclides are presented in Figure 5-3. Geometry
of tall box disposal in ST08, ST09, and ST10.

Table 5-6 and Table 5-7, representing acute and chronic exposure scenarios; dose factors for ST09
and ST10 are similar and can be found in the Appendix A. Generally, dose factors for all nuclides
are dominated by the well drilling scenario (acute) and the post-drilling scenario (chronic). Results
for these scenarios depend on the concentration of radionuclides (pCi/m?) in waste. Dose factors
for SWF nuclides (with suffix “B”) are three times higher than their generic counterparts (c.f. the
acute dose factor of 3.34E-03 mrem per disposed curie for Am-241B, versus 1.11E-03 for Am-
241). This is because the areal footprint of the SWF is one-third of the trench, so one curie of
disposed SWF waste in the reserved area will be three times more concentrated than one curie of
generic waste, spread throughout the entire trench footprint.

For three nuclides (Cs-137B, Sr-90B, and U-233B), dose factors for SWF are somewhat more than
three times higher than their generic counterparts, due to an additional contribution from the
discovery (acute) and residential (chronic) scenarios.

IHI acute and chronic doses for STO8 are plotted for the 1,000-year compliance period in
Figure 5-4 (ST09 and ST10 are similar). In each of the four graphs, only the five radionuclides
with the highest dose factors are shown. The only difference in Figure 5-4(a) and Figure 5-4(b),
compared with corresponding figures for other STs, is that one SWF nuclide, Tc-99B, cracks the
top five in STOS, ST09 and ST10. Figure 5-4(c) and Figure 5-4(d) are also broadly like their
counterparts in other STs, with the differences attributing to varying projected closure inventories.
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Table 5-6. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST08

IHI Radionuclide Dose Factor Time of Max Dose | Inventory Limit | Concentration Waste Form
Dose (mrem per curie) (model year) (curies) Limit (nCi/m?3) Limit
Ag-108m 5.10E-02 171 9.80E+03 4.75E+05 Generic
Am-241 1.11E-03 171 4 49E+05 2.18E+07 Generic
Am-242m 1.28E-03 171 3.91E+05 1.89E+07 Generic
Am-243 6.97E-03 171 7.18E+04 3.48E+06 Generic
C-14 6.45E-07 171 7.75E+08 3.76E+10 Generic
Cf-249 1.07E-02 171 4.65E+04 2.26E+06 Generic
Cf-251 4.71E-03 171 1.06E+05 5.14E+06 Generic
Cm-247 1.38E-02 1,171 3.63E+04 1.76E+06 Generic
Cm-248 6.09E-02 171 8.21E+03 3.98E+05 Generic
Cs-137 1.26E-03 171 3.97E+05 1.92E+07 Generic
-129 1.80E-04 171 2.77E+06 1.34E+08 Generic
K-40 7.01E-03 171 7.13E+04 3.46E+06 Generic
Nb-94 6.27E-02 171 7.97E+03 3.87E+05 Generic
Ni-59 6.71E-07 171 7.46E+08 3.62E+10 Generic
Ni-63 8.09E-08 171 6.18E+09 3.00E+11 Generic
Np-237 8.17E-03 1,171 6.12E+04 2.97E+06 Generic
Pu-239 1.32E-03 171 3.79E+05 1.84E+07 Generic
Pu-240 1.31E-03 171 3.83E+05 1.86E+07 Generic
Pu-241 3.82E-05 171 1.31E+07 6.35E+08 Generic
Acute Ra-226 7.12E-02 171 7.02E+03 3.41E+05 Generic
Sn-126 7.70E-02 171 6.49E+03 3.15E+05 Generic
Sr-90 1.62E-05 171 3.08E+07 1.49E+09 Generic
Tc-99 1.68E-06 171 2.97E+08 1.44E+10 Generic
Th-229 1.27E-02 171 3.95E+04 1.92E+06 Generic
Th-230 3.00E-02 1,171 1.66E+04 8.07E+05 Generic
U-232 1.97E-02 171 2.54E+04 1.23E+06 Generic
U-233 1.47E-03 1,171 341E+05 1.65E+07 Generic
U-234 3.11E-04 1,171 1.61E+06 7.79E+07 Generic
U-236 1.25E-04 1,171 4.02E+06 1.95E+08 Generic
U-233D 1.47E-03 1,171 3.41E+05 1.65E+07 Generic
C-14N 6.45E-07 171 7.75E+08 3.76E+10 Generic
Am-241B 3.34E-03 171 1.50E+05 5.03E+07 Special
C-14B 1.94E-06 171 2.58E+08 8.69E+10 Special
Cs-137B 3.78E-03 171 1.32E+05 4 45E+07 Special
I-129B 5.41E-04 171 9.24E+05 3.11E+08 Special
Ni-59B 2.01E-06 171 2.49E+08 8.36E+10 Special
Sr-90B 5.01E-05 171 9.98E+06 3.36E+09 Special
Tc-99B 5.05E-06 171 9.90E+07 3.33E+10 Special
U-233B 4.40E-03 1,171 1.14E+05 3.82E+07 Special
Notes

SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
SWEF radionuclides with no future inventory are highlighted in orange when a generic waste form model is employed to set disposal limits.

SWEF radionuclides with no future inventory are highlighted in yellow when a SWF model is employed to set disposal limits.

27



SRNL-STI-2021-000309

Revision 0

Table 5-7.Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST08

IHI Radionuclide Dose Factor Time of Max Dose Inventory Concentration | Waste Form
Dose (mremlyr per curie) (model year) Limit (curies) | Limit (nCi/m3) Limit
Ag-108m 1.19E-03 171 8.40E+04 4.07E+06 Generic
Am-241 2.35E-05 171 4.26E+06 2.07E+08 Generic
Am-242m 2.72E-05 171 3.68E+06 1.79E+08 Generic
Am-243 9.89E-05 171 1.01E+06 4.90E+07 Generic
C-14 8.03E-05 171 1.25E+06 6.04E+07 Generic
Cf-249 1.38E-04 171 7.27E+05 3.52E+07 Generic
Cf-251 7.35E-05 171 1.36E+06 6.59E+07 Generic
Cm-247 1.81E-04 1,171 5.52E+05 2.68E+07 Generic
Cm-248 7.11E-04 171 1.41E+05 6.82E+06 Generic
Cs-137 3.67E-05 171 2.72E+06 1.32E+08 Generic
-129 1.50E-03 171 6.65E+04 3.23E+06 Generic
K-40 5.98E-03 824 1.67E+04 8.12E+05 Generic
Nb-94 5.05E-03 824 1.98E+04 9.60E+05 Generic
Ni-59 1.64E-06 171 6.10E+07 2.96E+09 Generic
Ni-63 1.71E-06 171 5.85E+07 2.84E+09 Generic
Np-237 5.55E-04 1,171 1.80E+05 8.74E+06 Generic
Pu-239 1.62E-05 171 6.17E+06 2.99E+08 Generic
Pu-240 1.60E-05 171 6.24E+06 3.03E+08 Generic
Pu-241 8.04E-07 171 1.24E+08 6.03E+09 Generic
Chronic Ra-226 4.23E-02 824 2.36E+03 1.15E+05 Generic
Sn-126 3.53E-03 824 2.83E+04 1.37E+06 Generic
Sr-90 2.25E-04 171 4 44E+05 2.15E+07 Generic
Tc-99 1.51E-02 171 6.61E+03 3.20E+05 Generic
Th-229 3.77E-03 824 2.65E+04 1.28E+06 Generic
Th-230 2.33E-02 1,171 4.30E+03 2.08E+05 Generic
U-232 3.21E-02 171 3.11E+03 1.51E+05 Generic
U-233 7.98E-04 1,171 1.25E+05 6.08E+06 Generic
U-234 5.00E-04 1,171 2.00E+05 9.70E+06 Generic
U-236 3.45E-04 171 2.90E+05 1.41E+07 Generic
U-233D 7.98E-04 1,171 1.25E+05 6.08E+06 Generic
C-14N 8.03E-05 171 1.25E+06 6.04E+07 Generic
Am-241B 7.04E-05 171 1.42E+06 4.78E+08 Special
C-14B 2.41E-04 171 4.15E+05 1.40E+08 Special
Cs-137B 1.82E-04 171 5.50E+05 1.85E+08 Special
I-129B 4.51E-03 171 2.22E+04 7.46E+06 Special
Ni-59B 4.92E-06 171 2.03E+07 6.84E+09 Special
Sr-90B 7.52E-04 171 1.33E+05 4 47E+07 Special
Tc-99B 4.54E-02 171 2.20E+03 7.41E+05 Special
U-233B 2.50E-03 1,171 4.00E+04 1.35E+07 Special
Notes

SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
SWEF radionuclides with no future inventory are highlighted in orange when a generic waste form model is employed to set disposal limits.

SWEF radionuclides with no future inventory are highlighted in yellow when a SWF model is employed to set disposal limits.
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IHI Acute Dose Factors (mrem per curie) for ST08

IHI Chronic Dose Factors (mrem/yr per curie) for ST08
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Figure 5-4.Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ST08
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5.2.28T14

ST14 is different from the other trenches because it contains a highly activated reactor vessel from
the former HWCTR. The reactor vessel is 8-feet in diameter by 30-feet long and was buried lying
on its side. The reactor vessel complicates the IHI analysis in two ways. First, for several activation
products, nearly all the inventory in ST14 is concentrated in the 15.66 cubic meter volume of the
vessel, resulting in a concentrated SWF. Second, the vessel is regarded as non-compactable, so the
waste height of the portion of ST14 containing the vessel is greater than the 11.1 feet adopted for
compacted trench waste (Figure 3-1) and, therefore, is more accessible to IHIs.

In CWTS, the inventories of certain HWCTR radionuclides are tracked separately from other ST14
radionuclides and denoted with the suffix “H.” Therefore, Nb-94 in CWTS refers to inventory in
the generic section of ST14, while Nb-94H refers to activity within the steel reactor vessel. To
account for the shielding provided by the steel reactor vessel and uncompacted waste height
(Figure 3-1), a separate [HI analysis is performed (Verst, 2021) for Ag-108mH and Nb-94H, two
strong gamma emitters with separately tracked HWCTR inventories. The HWCTR reactor vessel
is assumed to be located at the top of the uncompacted waste height, with the outer shell of the
vessel 8 feet below the top of the erosion barrier. This location is sufficiently shallow so that,
unlike most other trenches, the chronic residential scenario includes waste (in this case the
HWCTR reactor vessel) in direct contact with the bottom of the concrete basement floor.

Because HWCTR is a large metallic SWF, the acute basement construction and well drilling
scenarios are assumed to not apply to HWCTR radionuclides. The 30-foot-long HWCTR SWF is
not excavated during basement construction, and well drilling does not penetrate it. Likewise, the
chronic agricultural and post-drilling scenarios do not apply. IHI analysis for HWCTR includes
the acute discovery and chronic residential scenarios.

Although the ST14 analysis considers HWCTR separately from the rest of ST14, calculated doses
are combined for presentation in Figure 5-5. IHI doses per disposed curie during the compliance
period are shown for the highest-contributing radionuclides. Acute dose factors are shown in
Figure 5-5(a). As with every trench, the strong gamma emitting, long-lived parents Sn-126, Ra-
226, and Nb-94 have the highest doses per disposed curie. Cs-137, although a strong gamma
emitter, undergoes significant decay before the compliance period and is no longer significant
when the compliance period begins in Year 171.

IHI chronic dose factors during the compliance period are shown in Figure 5-5(b). Although strong
gamma emitters continue to show high dose rates per curie, Tc 99 (a pure beta emitter) also has a
high dose rate because of its high soil-to-vegetation bio-transfer factor (SRNL, 2019). Nb-94H
within HWCTR is an important contributor to chronic dose rate via the residential scenario.

The discontinuity between Years 776 and 824, discussed previously and affecting all gamma
emitters, is evident in Figure 5-5(b). A second discontinuity is present, between Years 417 and
423, affecting Nb-94H. Both discontinuities relate to the estimation of external gamma dose within
the chronic residential scenario (i.e., the estimated dose to a person living in a house with a
basement that overlies waste). The depth of waste below ground varies with time because the soil
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cover is modeled to pessimistically erode 1.4 mm yr-1 until the erosion barrier is reached and
further erosion stops. Because the modeling includes the various times at which a basement may
be constructed in the future and the doses associated with time-variant distances between basement
floor and waste, the scenario can be viewed as a basement floor slowly getting closer and closer
to the waste.

The discontinuity between Years 417 and 423 in Figure 5-5(b) and Figure 5-5(d) affects only
radionuclides that are specifically modeled for HWCTR. Two different models are used to
calculate external gamma dose: the SRNL Dose Toolkit when the basement floor is separated from
HWCTR by an interval of clean backfill and MCNP 6.1 (Verst, 2021) after Year 423 when the
basement floor tangentially contacts HWCTR. The two models use different sources for shielding
factors. The dose rates are regarded as accurate at Year 171 and after Year 423; however, the real
dose rate experiences a gradual climb over the interval between Year 171 and Year 423. This
artifact affects only Nb-94H and Ag 108mH, and only in the chronic exposure scenario.

Acute and chronic dose factors, inventory limits, and volumetric concentration limits for ST14
radionuclides are provided in Table 5-8 and Table 5-9, respectively.

Using the projected 2065 radiological CWTS inventory for ST14, estimated IHI acute doses are
provided in Figure 5-5(¢c), and IHI chronic dose rates are shown in Figure 5-5(d). The 2065 CWTS
inventory projection includes all SWF inventories; therefore, the figure represents an upper bound
and overestimates dose. Nevertheless, due to the projected ST14 inventory at closure, expected
IHI acute and chronic doses are well below performance measures (U.S. DOE, 2017). The acute
dose rates are expected to originate predominantly from the strong gamma emitter Cs-137 during
the early years and from the alpha emitters Pu-239, Pu-240, and Am-241 after about Year 410. Sr-
90 strongly contributes to early chronic dose rates due to its soil-to-vegetation bio-transfer factor
before being superseded by HWCTR gamma emitters Ag-108mH and Nb-94H.
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IHI Acute Dose Factors (mrem per curie) for ST14 IHI Chronic Dose Factors (mrem/yr per curie) for ST14
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Figure 5-5. Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ST14
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Table 5-8. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST14

. . Dose Factor | Time of Max . ...~n | Concentration Limit Waste
IHI Dose | Radionuclide (mrem Cir) Dose (Year) Inventory Limit (Ci) (uCi m) Form Limit
Ag-108m 5.10E-02 171 9.80E+03 4.75E+05 Generic
Am-241 1.11E-03 171 4 49E+05 2.18E+07 Generic
Am-242m 1.28E-03 171 3.91E+05 1.90E+07 Generic
Am-243 6.97E-03 171 7.18E+04 3.48E+06 Generic
C-14 6.45E-07 171 7.75E+08 3.76E+10 Generic
Cf-249 1.07E-02 171 4.65E+04 2.26E+06 Generic
Cf-251 4.71E-03 171 1.06E+05 5.14E+06 Generic
Cm-247 1.38E-02 1,171 3.63E+04 1.76E+06 Generic
Cm-248 6.09E-02 171 8.21E+03 3.98E+05 Generic
Cs-137 1.26E-03 171 3.97E+05 1.92E+07 Generic
[-129 1.80E-04 171 2.77TE+06 1.34E+08 Generic
K-40 7.01E-03 171 7.13E+04 3.46E+06 Generic
Nb-94 6.27E-02 171 7.97E+03 3.87E+05 Generic
Ni-59 6.71E-07 171 7.46E+08 3.62E+10 Generic
Ni-63 8.09E-08 171 6.18E+09 3.00E+11 Generic
Np-237 8.17E-03 1,171 6.12E+04 2.97E+06 Generic
Pu-239 1.32E-03 171 3.79E+05 1.84E+07 Generic
Pu-240 1.31E-03 171 3.83E+05 1.86E+07 Generic
Acute Pu-241 3.82E-05 171 1.31E+07 6.35E+08 Generic
Ra-226 7.12E-02 171 7.02E+03 3.41E+05 Generic
Sn-126 7.70E-02 171 6.49E+03 3.15E+05 Generic
Sr-90 1.62E-05 171 3.08E+07 1.49E+09 Generic
Tc-99 1.68E-06 171 2.97E+08 1.44E+10 Generic
Th-229 1.27E-02 171 3.95E+04 1.92E+06 Generic
Th-230 2.99E-02 1,171 1.67E+04 8.10E+05 Generic
U-232 1.97E-02 171 2.54E+04 1.23E+06 Generic
U-233 1.46E-03 1,171 3.42E+05 1.66E+07 Generic
U-234 3.10E-04 1,171 1.61E+06 7.82E+07 Generic
U-236 1.25E-04 1,171 4,02E+06 1.95E+08 Generic
U-233D 1.46E-03 1,171 3.42E+05 1.66E+07 Generic
C-14N 6.45E-07 171 7.75E+08 3.76E+10 Generic
Ag-108mH 7.65E-27 171 Special
C-14H 6.45E-07 171 7.75E+08 3.76E+10 Generic
Nb-94H 9.05E-27 171 Special
Ni-59H 6.71E-07 171 7.46E+08 3.62E+10 Generic
Ni-63H 8.09E-08 171 6.18E+09 3.00E+11 Generic
Tc-99H 1.68E-06 171 2.97E+08 1.44E+10 Generic
Notes:

--- = numerical values exceeding 1 x 1020
SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.

SWEF radionuclides with no future inventory are highlighted in orange when a generic waste form model is employed to set disposal limits.
SWF radionuclides with no future inventory are highlighted in yellow when a SWF model is employed to set disposal limits.
The SWF model includes explicit gamma ray analyses (Verse, 2021).
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Table 5-9. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST14

. . Dose Factor Time of Max . Concentration Waste
IHI Dose | Radionuclide (mrem yr1 Ci) | Dose (Year) Inventory Limit (Ci) Limit (4Ci m-) Form Limit
Ag-108m 1.19E-03 171 8.40E+04 4.07E+06 Generic
Am-241 2.35E-05 171 4.26E+06 2.07E+08 Generic
Am-242m 2.71E-05 171 3.68E+06 1.79E+08 Generic
Am-243 9.89E-05 171 1.01E+06 4 90E+07 Generic
C-14 8.03E-05 171 1.25E+06 6.04E+07 Generic
Cf-249 1.38E-04 171 7.27TE+05 3.53E+07 Generic
Cf-251 7.35E-05 171 1.36E+06 6.59E+07 Generic
Cm-247 1.81E-04 1,171 5.52E+05 2.68E+07 Generic
Cm-248 7.11E-04 171 1.41E+05 6.82E+06 Generic
Cs-137 3.67E-05 171 2.72E+06 1.32E+08 Generic
1-129 1.50E-03 171 6.65E+04 3.23E+06 Generic
K-40 5.98E-03 824 1.67E+04 8.12E+05 Generic
Nb-94 5.05E-03 824 1.98E+04 9.60E+05 Generic
Ni-59 1.64E-06 171 6.10E+07 2.96E+09 Generic
Ni-63 1.71E-06 171 5.85E+07 2.84E+09 Generic
Np-237 5.55E-04 1,171 1.80E+05 8.74E+06 Generic
Pu-239 1.62E-05 171 6.17E+06 2.99E+08 Generic
Pu-240 1.60E-05 171 6.24E+06 3.03E+08 Generic
Chronic Pu-241 8.04E-07 171 1.24E+08 6.03E+09 Generic
Ra-226 4.23E-02 824 2.36E+03 1.15E+05 Generic
Sn-126 3.53E-03 824 2.83E+04 1.37E+06 Generic
Sr-90 2.25E-04 171 4.44E+05 2.15E+07 Generic
Tc-99 1.51E-02 171 6.61E+03 3.20E+05 Generic
Th-229 3.77E-03 824 2.65E+04 1.28E+06 Generic
Th-230 2.32E-02 1,171 4.31E+03 2.09E+05 Generic
U-232 3.21E-02 171 3.11E+03 1.51E+05 Generic
U-233 7.97E-04 1,171 1.26E+05 6.09E+06 Generic
U-234 4.99E-04 1,171 2.00E+05 9.72E+06 Generic
U-236 3.45E-04 171 2.90E+05 1.41E+07 Generic
U-233D 7.97E-04 1,171 1.26E+05 6.09E+06 Generic
C-14N 8.03E-05 171 1.25E+06 6.04E+07 Generic
Ag-108mH 6.32E-03 423 1.58E+04 1.01E+09 Special
C-14H 8.03E-05 171 1.25E+06 6.04E+07 Generic
Nb-94H 2.26E-02 423 4.43E+03 2.83E+08 Special
Ni-59H 1.64E-06 171 6.10E+07 2.96E+09 Generic
Ni-63H 1.71E-06 171 5.85E+07 2.84E+09 Generic
Tc-99H 1.51E-02 171 6.61E+03 3.20E+05 Generic
Notes:

--- = numerical values exceeding 1 x 1020
SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
SWEF radionuclides with no future inventory are highlighted in orange when a generic waste form model is employed to set disposal limits.

SWEF radionuclides with no future inventory are highlighted in yellow when a SWF model is employed to set disposal limits.

The SWF model includes explicit gamma ray analyses (Verse, 2021).

5.2.3 87123

ST23 is a DU consisting of two parts: (1) an existing section containing several trench segments
of a CIG SWF and (2) a future section intended to accept generic waste forms. The CIG trench
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segments were opened in calendar year 2000 and is a group of trench segments into which large,
contaminated equipment and other materials were placed. Subsequently, the trench segments were
encapsulated with grout that was poured around, between, and over the components, forming 16-
foot-deep grout monoliths. No future waste is expected to be encapsulated in large grout
formations such as the existing CIG SWFs; however, the use of grout as an engineering barrier is
not being prohibited. ST23 is exceptional because the existing CIG-trench-segment portion
contains more Cs-137 today (2,070 curies) than any other DU at the ELLWF.

The future section of ST23 that is scheduled to accept generic waste has the same geometry and
physical properties as other trenches and the same applicable IHI scenarios and similar results as
the other STs.

The CIG SWF behaves differently than generic waste. It has the same vertical geometry as other
STs but does not have dynamic compaction. After the closure cap is installed, the regions of
encapsulating grout remain 16 feet in vertical extent, with their top surfaces 8 feet below the
erosion barrier (Figure 3-1, uncompacted ST). All CIG trench segments are covered by at least 1
foot of grout; therefore, the shallowest radiological waste is 9 feet below the erosion barrier and
12 feet bgs at the time of closure.

At the start of the ITHI compliance period in Year 171, the grout is a barrier to excavation or
penetration by drilling. As a result, only the acute discovery and chronic residential scenarios are
applicable to CIG trench segments at that time. (The well drilling and post-drilling scenarios apply
to the generic waste portion of ST23.) The grout degrades over time and loses its strength. It is
assumed that the grout sufficiently deteriorates such that it no longer impedes penetration at 200
years after closure (Year 371). At this time, the well drilling and post-drilling scenarios will apply.

Erosion of the closure cap begins at Year 171 and proceeds at a rate of 1.4 mm/yr. At Year 641,
SWFs are now 9.84 feet bgs and the basement construction and agricultural scenarios begin to
apply (because the grout no longer is a barrier to penetration). The CIG trench segments in ST23
are the only part of the ELLWF where these two scenarios are relevant to IHI analysis.

The four graphs in Figure 5-6 show IHI acute and chronic doses for ST23. Calculations are for
both ST23 generic waste and the CIG SWF. Only the five radionuclides with highest dose are
shown in each graph; in every case, the top five radionuclides are CIG SWF radionuclides (note
the suffix A). Figure 5-6(a) shows IHI acute doses on a per disposed curie basis. For the first 200
years, the grout prohibits penetration, and all acute dose is due to discovery. Beginning in Year
371, the grout can be penetrated by drilling, and the dominant risk driver becomes the well drilling
scenario. At Year 641, erosion has proceeded sufficiently so that the ground surface (originally 12
feet above SWFs) is 9.84 feet above the top of the waste zone. At this point, the basement
construction scenario begins to account for most of the dose. Erosion continues, exposing IHIs to
increasing doses, until the erosion barrier is reached in Year 823. Subsequently, the basement
ceases to get deeper with time, and the only change to dose is due to radioactive decay and
ingrowth. All generic radionuclides in ST23 (not shown) have maximum doses below 1.0E-01
mrem per disposed curie.
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Chronic doses per disposed curie are shown in Figure 5-6(b) for the five most impactful
radionuclides. Because the CIG trench segments afford the least shielding to IHIs of any DU,
gamma-emitting radionuclides in the residential scenario account for the most dose in the early
years. Once the basement floor reaches the SWF in Year 641, the agricultural scenario is the risk
driver.

Actual predicted doses to IHIs, computed using projected 2065 CWTS inventories, are shown in
Figure 5-6(c) and Figure 5-6(d). Projected inventories for generic waste in other STs result in total
IHI acute and chronic doses per ST of less than 1 mrem and 1 mrem yr-1, respectively. Therefore,
future THI doses for ST23 (generic waste form + CIG SWF) are predicted to be well within the
performance measures of 500 mrem EDE for acute exposure scenarios and 100 mrem/yr for
chronic exposure scenarios.

IHI acute and chronic dose factors and inventory limits for ST23 are provided in Table 5-10 and
Table 5-11, respectively. Many radionuclides in ST23 have the highest dose factors and lowest
inventory limits of any DU at the ELLWF because the basement and agricultural scenarios are
uniquely relevant to the ST23 CIG SWF. Nevertheless, IHI analysis indicates that doses to future
IHIs meet U.S. DOE performance measures (U.S. DOE, 2017).
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Figure 5-6.Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ST23

37




SRNL-STI-2021-000309

Revision 0

Table 5-10. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST23

HI Radionuclide Dose Factor Time of Max Dose | Inventory Limit | Concentration Waste Form
Dose (mrem per curie) (model year) (curies) Limit (uCi m=3) Limit

Ag-108m 6.68E-02 171 7.49E+03 4.56E+05 Generic
Am-241 1.46E-03 171 3.43E+05 2.09E+07 Generic
Am-242m 1.74E-03 171 2.87E+05 1.75E+07 Generic
Am-243 8.77E-03 171 5.70E+04 3.47E+06 Generic
C-14 8.13E-07 171 6.15E+08 3.75E+10 Generic
Cf-249 1.42E-02 171 3.53E+04 2.15E+06 Generic
Cf-251 6.04E-03 171 8.28E+04 5.05E+06 Generic
Cm-247 1.73E-02 1,171 2.89E+04 1.76E+06 Generic
Cm-248 7.65E-02 171 6.54E+03 3.98E+05 Generic
Cs-137 2.81E-03 171 1.78E+05 1.08E+07 Generic
-129 2.27TE-04 171 2.21E+06 1.34E+08 Generic
K-40 8.80E-03 171 5.68E+04 3.46E+06 Generic
Nb-94 7.88E-02 171 6.34E+03 3.86E+05 Generic
Ni-59 8.43E-07 171 5.93E+08 3.62E+10 Generic
Ni-63 1.21E-07 171 4.14E+09 2.52E+11 Generic
Np-237 1.03E-02 1,171 4.87E+04 2.97E+06 Generic
Pu-239 1.66E-03 171 3.01E+05 1.84E+07 Generic
Pu-240 1.64E-03 171 3.04E+05 1.85E+07 Generic
Pu-241 4.98E-05 171 1.00E+07 6.12E+08 Generic
Ra-226 9.04E-02 171 5.53E+03 3.37E+05 Generic
Sn-126 9.67E-02 171 5.17E+03 3.15E+05 Generic
Acute Sr-90 3.72E-05 171 1.34E+07 8.18E+08 Generic
Tc-99 2.12E-06 171 2.36E+08 1.44E+10 Generic
Th-229 1.59E-02 171 3.14E+04 1.91E+06 Generic
Th-230 3.79E-02 1,171 1.32E+04 8.04E+05 Generic
U-232 3.18E-02 171 1.57E+04 9.59E+05 Generic
U-233 1.85E-03 1,171 2.70E+05 1.65E+07 Generic
U-234 3.93E-04 1,171 1.27E+06 7.75E+07 Generic
U-236 1.56E-04 1,171 3.20E+06 1.95E+08 Generic
U-233D 1.85E-03 1,171 2.70E+05 1.65E+07 Generic
C-14K 2.00E-05 824 2.50E+07 4.72E+09 Special
I-129K 6.36E-03 824 7.87E+04 1.48E+07 Special
Tc-99K 7.21E-05 824 6.93E+06 1.31E+09 Special
Am-241A 5.71E-02 823 8.76E+03 1.65E+06 Special
Am-242mA 1.22E-02 823 4.09E+04 7.71E+06 Special
Am-243A 3.62E-01 824 1.38E+03 2.60E+05 Special
C-14A 2.00E-05 824 2.50E+07 4.72E+09 Special
Cf-249A 1.57E-01 823 3.18E+03 6.00E+05 Special
Cf-251A 2.44E-01 824 2.05E+03 3.86E+05 Special
Cm-247A 6.02E-01 1,171 8.30E+02 1.56E+05 Special
Cm-248A 2.49E+00 824 2.00E+02 3.78E+04 Special
Cs-137A 2.89E-05 371 1.73E+07 3.26E+09 Special
I-129A 6.36E-03 824 7.87E+04 1.48E+07 Special
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Table 5-10 (cont’d). Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST23

IHI Radionuclide Dose Factor Time of Max Dose | Inventory Limit | Concentration Waste Form
Dose (mrem per curie) (model year) (curies) Limit (uCi m-3) Limit

K-40A 2.18E-01 824 2.29E+03 4.32E+05 Special

Nb-94A 1.91E+00 824 2.61E+02 4.93E+04 Special

Ni-59A 2.16E-05 824 2.31E+07 4.36E+09 Special

Ni-63A 7.87E-08 3N 6.35E+09 1.20E+12 Special

Np-237A 3.47E-01 1,171 1.44E+03 2.72E+05 Special

Pu-239A 2.36E-01 824 2.12E+03 4.00E+05 Special

Pu-240A 2.21E-01 824 2.26E+03 4.25E+05 Special

Pu-241A 1.96E-03 823 2.55E+05 4.81E+07 Special

Acute Ra-226A 1.67E+00 824 3.00E+02 5.65E+04 Special
Sn-126A 2.40E+00 824 2.08E+02 3.93E+04 Special

Sr-90A 6.29E-07 171 7.95E+08 1.50E+11 Special

Tc-99A 7.21E-05 824 6.93E+06 1.31E+09 Special

U-232A 9.14E-03 371 547E+04 1.03E+07 Special

U-233A 9.93E-02 1,171 5.04E+03 9.49E+05 Special

U-233E 9.93E-02 1,171 5.04E+03 9.49E+05 Special

U-234A 2.56E-02 1,171 1.95E+04 3.68E+06 Special

U-236A 1.78E-02 824 2.81E+04 5.29E+06 Special

Notes:

SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.

SWEF radionuclides with no future inventory are highlighted in yellow when a SWF model is employed to set disposal limits.

Table 5-11. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST23

IHI Radionuclide Dose Factor Time of Max Dose Inventory Concentration | Waste Form
Dose (mrem yr Ci) (model year) Limit (curies) | Limit (uCi m-) Limit
Ag-108m 1.56E-03 171 6.41E+04 3.91E+06 Generic
Am-241 3.07E-05 171 3.26E+06 1.99E+08 Generic
Am-242m 3.76E-05 171 2.66E+06 1.62E+08 Generic
Am-243 1.25E-04 171 8.03E+05 4.89E+07 Generic
C-14 1.01E-04 171 9.88E+05 6.02E+07 Generic
Cf-249 1.82E-04 171 5.51E+05 3.36E+07 Generic
Cf-251 9.42E-05 171 1.06E+06 6.47E+07 Generic
Cm-247 2.28E-04 1,171 4.39E+05 2.67E+07 Generic
Chronic Cm-248 8.93E-04 171 1.12E+05 6.82E+06 Gener?c
Cs-137 8.19E-05 171 1.22E+06 744E+07 Generic
I-129 1.89E-03 171 5.29E+04 3.23E+06 Generic
K-40 7.51E-03 824 1.33E+04 8.12E+05 Generic
Nb-94 6.35E-03 824 1.57E+04 9.59E+05 Generic
Ni-59 2.06E-06 171 4.86E+07 2.96E+09 Generic
Ni-63 2.55E-06 171 3.92E+07 2.39E+09 Generic
Np-237 6.97E-04 1,171 1.43E+05 8.74E+06 Generic
Pu-239 2.04E-05 171 4.91E+06 2.99E+08 Generic
Pu-240 2.02E-05 171 4.95E+06 3.02E+08 Generic
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Table 5-11 (cont’d). Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for

ST23
HI Radionuclide Dose Factor Time of Max Dose Inventory Concentration | Waste Form
Dose (mrem yr- Ci) (model year) Limit (curies) | Limit (uCi m-) Limit
Pu-241 1.05E-06 171 9.56E+07 5.82E+09 Generic
Ra-226 5.37E-02 824 1.86E+03 1.13E+05 Generic
Sn-126 4.43E-03 824 2.25E+04 1.37E+06 Generic
Sr-90 5.16E-04 171 1.94E+05 1.18E+07 Generic
Tc-99 1.90E-02 171 5.26E+03 3.20E+05 Generic
Th-229 4.75E-03 824 2.10E+04 1.28E+06 Generic
Th-230 2.93E-02 1,171 3.41E+03 2.08E+05 Generic
U-232 5.19E-02 171 1.93E+03 1.17E+05 Generic
U-233 1.01E-03 1,171 9.95E+04 6.06E+06 Generic
U-234 6.30E-04 1,171 1.59E+05 9.67E+06 Generic
U-236 4.34E-04 171 2.31E+05 1.41E+07 Generic
U-233D 1.01E-03 1,171 9.95E+04 6.06E+06 Generic
C-14K 8.75E-02 824 1.14E+03 2.15E+05 Special
I-129K 2.34E+00 824 4.27E+01 8.05E+03 Special
Tc-99K 1.79E+01 824 5.59E+00 1.05E+03 Special
Am-241A 7.91E-01 641 1.26E+02 2.38E+04 Special
Am-242mA 1.62E-01 641 6.16E+02 1.16E+05 Special
Am-243A 4.64E+01 641 2.15E+00 4.06E+02 Special
C-14A 8.75E-02 824 1.14E+03 2.15E+05 Special
Cf-249A 2.88E+01 641 3.48E+00 6.55E+02 Special
Chronic Cf-251A 1.64E+01 641 6.09E+00 1.15E+03 Spec?al
Cm-247A 1.05E+02 1,171 9.54E-01 1.80E+02 Special
Cm-248A 4.72E+02 824 2.12E-01 4.00E+01 Special
Cs-137A 1.73E-03 171 5.77E+04 1.09E+07 Special
I-129A 2.34E+00 824 4.27E+01 8.05E+03 Special
K-40A 6.00E+01 824 1.67E+00 3.14E+02 Special
Nb-94A 5.10E+02 641 1.96E-01 3.70E+01 Special
Ni-59A 6.83E-03 824 1.46E+04 2.76E+06 Special
Ni-63A 1.81E-05 784 5.53E+06 1.04E+09 Special
Np-237A 6.33E+01 1,171 1.58E+00 2.98E+02 Special
Pu-239A 9.65E-02 824 1.04E+03 1.95E+05 Special
Pu-240A 8.20E-02 824 1.22E+03 2.30E+05 Special
Pu-241A 2.72E-02 641 3.68E+03 6.94E+05 Special
Ra-226A 4.59E+02 641 2.18E-01 4.11E+01 Special
Sn-126A 6.37E+02 823 1.57E-01 2.96E+01 Special
Sr-90A 3.42E-04 171 2.93E+05 5.52E+07 Special
Tc-99A 1.79E+01 824 5.59E+00 1.05E+03 Special
U-232A 9.71E-01 641 1.03E+02 1.94E+04 Special
U-233A 9.53E+00 1,171 1.05E+01 1.98E+03 Special
U-233E 9.53E+00 1,171 1.05E+01 1.98E+03 Special
U-234A 1.87E+00 1,171 5.35E+01 1.01E+04 Special
U-236A 4.24E-01 1,171 2.36E+02 4.45E+04 Special
Notes:

SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.

SWEF radionuclides with no future inventory are highlighted in yellow when a SWF model is employed to set disposal limits.
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5.2.4 Low-Activity Waste Vault (LAWY)

Only four radionuclides (Cs-137, Nb-94, Ra-226, and Sr-90) remain after screening in Aleman &
Hamm (2021) and are included in the IHI analysis for the LAWYV. Despite its somewhat misleading
name, the LAWYV contains a higher activity of Sr-90, Nb-94, and Ra-226 than any trench and more
Cs-137 than any trench except ST23. Nevertheless, the LAWYV features a reinforced concrete roof
that eliminates the acute basement construction and well drilling scenarios from consideration, as
well as the chronic agriculture and post-drilling scenarios (Table 5-1)

IHI doses per disposed curie during the compliance period are calculated for the above four
radionuclides (Figure 5-7). IHI acute dose rates are lower for the LAWYV [Figure 5-7(a)] than the
trenches because the well drilling scenario, a major contributor of dose for trenches, does not apply
to the LAWYV. IHI chronic dose rates for the LAWYV [Figure 5-7(b)] are higher than for trenches
because the 7.2-foot air gap in the LAWYV allows for only 1.33 feet of solid shielding beneath the
basement floor in the residential scenario (versus 3 to 6 feet in the STs). For acute and chronic
exposure scenarios, Ra-226 and Nb-94 are the dominant radionuclides on a per disposed curie
basis because of their gamma fields.

Acute and chronic dose factors (maximum dose rates during the compliance period), inventory
limits, and volumetric concentration limits for LAWYV radionuclides are provided in Table 5-12.
Volumetric concentration limits represent the inventory limit divided by the actual or potential
waste volume in the DU and are provided for information only. They are not intended for use as
waste acceptance criteria.

Using the projected 2065 radiological CWTS inventory for the LAWYV, estimated IHI acute doses
are provided in Figure 5-7(c). For the IHI chronic dose, rates are shown in Figure 5-7(d). Expected
doses to [HIs due to the projected inventory at closure are well below performance measures (500
mrem EDE for acute exposure scenarios and 100 mrem/yr for chronic exposure scenarios). For
acute and chronic exposure scenarios, expected doses to IHIs are dominated by Sr-90 and Cs-137,
respectively, in the early years, and by Ra-226 and Nb-94 after about Year 300.

Table 5-12. Inadvertent Human Intruder Acute and Chronic Dose Factors and Inventory Limits for

Low-Activity Waste Vault
. . « | Time of Max Dose Inventory Concentration Waste
IHI Dose | Radionuclide Dose Factor (model year) Limit (curies) Limit (uCi m3) | Form Limit
Cs-137 2.87E-07 171 1.74E+09 3.95E+10 Generic
Acute Nb-94 1.96E-05 171 2.55E+07 5.78E+08 Generic
Ra-226 2.44E-04 17 2.05E+06 4.65E+07 Generic
Sr-90 3.17E-07 171 1.58E+09 3.58E+10 Generic
Cs-137 1.52E-02 171 6.59E+03 1.50E+05 Generic
Chronic Nb-94 5.81E-01 17 1.72E+02 3.91E+03 Gener?c
Ra-226 1.32E+00 17 7.58E+01 1.72E+03 Generic
Sr-90 9.40E-04 171 1.06E+05 2.41E+06 Generic
Notes:

* mrem per Ci (Acute), mrem yr-' per Ci (Chronic)
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IHI Acute Dose Factors (mrem per curie) for LAWV

IHI Chronic Dose Factors (mrem/yr per curie) for LAWV
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5.2.5 Intermediate-Level Vault (ILV)

The ILV is a repository for activities associated with high levels of tritium, C-14, Cs-137, Ra-226,
and Sr-90 in a relatively concentrated form. Waste in the ILV is secured beneath a 2.25-foot
reinforced concrete roof and 1.42 feet of grout, ensuring inadvertent human intrusion will not occur.
The roof acts as a barrier to intrusion, which eliminates from consideration the acute basement
construction and well drilling scenarios, as well as the chronic agriculture and post-drilling
scenarios (Table 5-1).

After screening in Aleman & Hamm (2021), only two radionuclides (Cs-137 and Ra-226) remain
for THI analysis. Dose factors and inventory limits for both IHI acute and chronic exposure
scenarios are presented in Table 5-13. Note that the IHI (acute and chronic) dose factors and
inventory limits for cesium-137 in the SWF (Cs-137T) are the same as those for generic waste
(Cs-137).

Table 5-13. Inadvertent Human Intruder Acute and Chronic Dose Factors and Inventory Limits for
Intermediate-Level Vault

HiDose | Radionuclide Dose Time of Maximum Inventory Concentration Waste Form
Factor* Dose (model year) | Limit (curies) | Limit (uCi m-) Limit

Cs-137 9.09E-07 171 5.50E+08 7.18E+10 Generic
Acute Ra-226 1.36E-03 171 3.68E+05 4.80E+07 Generic
Cs-137T 9.09E-07 171 5.50E+08 7.18E+10 Generic
Cs-137 4.89E-05 171 2.04E+06 2.67E+08 Generic
Chronic Ra-226 7.32E-02 171 1.37E+03 1.78E+05 Generic
Cs-137T 4.89E-05 171 2.04E+06 2.67E+08 Generic

Notes:
* mrem per Ci (Acute), mrem/yr per Ci (Chronic)
SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.

Figure 5-8 shows IHI doses as a function of time. Figure 5-8(a) and Figure 5-8(b) represent the
IHI acute dose (mrem per disposed curie) and chronic dose (mrem/yr per disposed curie),
respectively. As shown in Figure 5-8(a), the acute dose factor for Ra-226 is about 1.36E-03 mrem
per Ci compared with more than 4.89E-02 mrem per Ci at ETO1 (Year 171), for example. IHI
acute dose factors are lower at the ILV because the concrete roof prevents the well drilling scenario
from contributing to dose. Chronic dose factors are shown in Figure 5-8(b) and are higher than
acute dose factors because the chronic residential model provides for more IHI exposure time than
the acute discovery model (6,136 hours per year versus 80 hours; Table 4-1).

Doses for an actual [HI are shown in Figure 5-8(c) and Figure 5-8(d), as computed using projected
2065 CWTS inventories. Predicted IHI doses are below performance measures (500 mrem EDE
for acute exposure scenarios and 100 mrem/yr for chronic exposure scenarios) during the
compliance period.
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IHI Acute Dose Factors (mrem per curie) for ILV

IHI Chronic Dose Factors (mrem/yr per curie) for ILV
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Figure 5-8. Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ILV
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5.2.6 Naval Reactor Component Disposal Areas (NRCDAs)

For IHI modeling, the two NRCDAs (NRO7E and NR26E) are regarded as pads, occupied by
numerous 18-foot-high non-crushable welded steel casks with walls and tops 1.25-foot thick.
Waste comprising activated metal is contained within the casks, with one curie of each
radionuclide distributed homogenously among them. All generic radionuclides were screened out
in Aleman & Hamm (2021), so waste in both NRCDAs is treated as a SWF for IHI analysis
(Figure 3-1). Although 13 radionuclides remain after NRCDAS screening, only the acute
discovery and chronic residential scenarios are applicable because the steel cask is an impenetrable
barrier to excavation and drilling. Because the two NRCDAs have similar geometry and waste
forms, NRO7E is discussed here and considered representative of both. Dose factors, inventory
limits, and dose vs time graphs for NR26E are included in Appendix A.

Initial scoping analyses for the 13 parent radionuclides were based on the geometric model
employed in screening (screening DU-type NRCDAS). This model assumed the cask material to
behave like soil properties. Initial calculations indicated that six of the 13 parent radionuclides had
unacceptable total SOF values because of their strong gamma-emitting aspects. External gamma
ray analyses were performed by Verst (2021) for the following six parent radionuclides:

Co-60S, Cs-137S, Nb-94S, Ni-59S, Pu-241S, and Zr-9S

where explicit account of the cask materials and geometries was made. The resulting inventory
limits result in acceptable SOF values. Inventory limits for the remaining seven parent
radionuclides can be increased by incorporating gamma-ray analyses but this is not considered
necessary.

Dose factors and inventory limits for the acute and chronic exposure scenarios are provided in
Table 5-14 and Table 5-15, respectively. Inventory limits are divided by waste volumes to generate
concentration limits, which are provided in the table but have no programmatic role at the ELLWF.
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IHI Acute Dose Factors (mrem per curie) for NRO7E IHI Chronic Dose Factors (mrem/yr per curie} for NRO7E
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Figure 5-9. Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for NRO7E
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Table 5-14. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for NRO7E

HI Radionuclide Dose Factor Time of Max Dose Inventory Concentration | Waste Form
Dose (mrem per curie) (model year) Limit (curies) | Limit (uCi m) Limit
Am-241S 5.06E-10 171 9.88E+11 3.30E+14 Special
Am-243S 4.53E-09 171 1.10E+11 3.68E+13 Special
Co-60S 5.45E-36 171 Special
Cs-137S 4.33E-28 171 Special
Mo-93S 5.56E-30 171 Special
Nb-93mS 2.94E-33 171 Special
Acute Nb-94S 9.05E-27 171 Special
Ni-59S 9.09E-27 171 Special
Pu-241S 2.45E-28 171 Special
Sn-121mS 4 21E-31 171 Special
Sn-126S 4 24E-04 171 1.18E+06 3.94E+08 Special
Sr-90S 1.85E-06 171 2.71E+08 9.03E+10 Special
Zr-93S 1.80E-26 243 Special
Notes:

--- = numerical values exceeding 1 x 1020
SWEF radionuclides with no future inventory are highlighted in yellow when a SWF model is employed to set disposal limits.
SWF model that includes explicit gamma ray analyses (Verse, 2021) is highlighted in green.

Table 5-15. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for NRO7E

IHI Radionuclide Dose Factor Time of Max Dose Inventory Concentration Waste
Dose (mrem yr-! Ci-) (model year) Limit (curies) | Limit (uCim3) | Form Limit

Am-241S 2.94E+00 171 3.40E+01 1.14E+04 Special

Am-243S 8.59E+01 171 1.16E+00 3.88E+02 Special

Co-60S 8.71E-13 171 1.15E+14 3.83E+16 Special

Cs-137S 4.55E-07 171 2.20E+08 7.34E+10 Special

Mo-93S 4.71E-02 171 2.12E+03 7.09E+05 Special

Nb-93mS 7.23E-06 171 1.38E+07 4.62E+09 Special

Chronic Nb-94S 9.09E-05 171 1.10E+06 3.67E+08 Special

Ni-59S 1.07E-11 171 9.39E+12 3.13E+15 Special

Pu-241S 1.32E-26 171 Special

Sn-121mS 1.15E-02 171 8.66E+03 2.89E+06 Special

Sn-126S 1.13E+03 171 8.86E-02 2.96E+01 Special

Sr-908 8.41E-02 171 1.19E+03 3.97E+05 Special

Zr-93S 9.68E-25 243 Special

Notes:

--- = numerical values exceeding 1 x 1020

SWEF radionuclides with no future inventory are highlighted in yellow when a SWF model is employed to set disposal limits.

SWF model that includes explicit gamma ray analyses (Verse, 2021) is highlighted in green.

Using the projected 2065 radiological inventory (Wohlwend and Butcher, 2018), estimated IHI
acute and chronic doses for NRO7E are shown in Figure 5-9(c) and Figure 5-9(d), respectively.
Because Wohlwend and Butcher (2018) omitted an inventory for Sn-121m, NRO7E is
pessimistically assumed to contain 10 times (or 171 curies) as much Sn-121m as NR26E.

As a result, the maximum expected acute and chronic doses to an IHI at NRO7E due to the
projected 2065 CWTS inventory are 9.95E-06 mrem and 1.83 mrem/yr, respectively. These doses
are well below performance measures (500 mrem EDE for acute exposure scenarios and 100
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mrem/yr for chronic exposure scenarios). The IHI acute dose is initially due to Sr-90S and then
gives way to Sn-126S after 500 years. The chronic dose is initially due to the combined effects of
Am-2418S and Sr-908S, giving way to Am-241S and Am-243S in later years.

6.0 Trigger Values

The inventory limits presented in this chapter provide an administrative control on future waste
acceptance activities at ELLWF to protect MOPs. The limits described herein apply only to the
177 radionuclides currently tracked in CWTS. During the next 40 years of operations, additional
radionuclides currently not tracked in CWTS may be identified for disposal.

The screening process described in Aleman & Hamm (2021) identifies 74 radionuclides which
could pose a risk to IHIs in the future that are not tracked in CWTS or are not currently present in
DUs. IHI trigger values (or preliminary IHI inventory limits) are calculated for these 74
radionuclides and are presented in Aleman & Hamm (2021) for the five types of DUs. Based on
DU footprint size differences, these trigger values were adjusted and are provided in Appendix B.
If future disposal of one or more of these radionuclides is proposed in an amount that exceeds a
trigger value, an SA is required to obtain and document formal IHI CWTS inventory limit(s).

7.0 Sensitivity and Uncertainty Analyses

All predictions of future events involve uncertainty. For example, each parameter assignment
shown in Table 4-1, along with many others not shown, are uncertain. To mitigate uncertainty, the
IHI analysis is designed to be pessimistically leaning and overestimate radiological dose to IHIs.
Pessimistically leaning assumptions include the following:

e Activity in the Ground is Overestimated. Although radionuclide inventories in CWTS
are those that existed at the time of waste characterization before waste acceptance and
burial, the Case 2 decay history is used for most radionuclides. In this case, decay is held
to start at the time of DU closure; that is, decay between waste characterization and DU
closure is not considered. For most DUs, the time between waste characterization and DU

closure is 25 years or more, which is significant for the two greatest IHI risk drivers Cs-
137 and Sr-90.

¢ Dose Rates at the Point of Exposure are Overestimated. Except for two radionuclides
in ST14 and six radionuclides in the NRCDAs, no credit is taken for shielding of photons
by the waste itself.

e Doses to IHIs are Overestimated. The IHI analysis stacks scenarios; that is, total IHI dose
is the sum of doses from individual scenarios. For example, the IHI acute dose at the 29
trenches assumes that the IHI who discovers the erosion barrier while digging or drilling
and then abandons the excavation is the same IHI who encounters the barrier while drilling
a well and decides to continue. These two scenarios are mutually exclusive from a
behavioral standpoint, yet the analysis assumes the same person is exposed.

e Additional Behavioral Assumptions are Pessimistic. For example, institutional memory
is assumed to be lost the same year that dynamic compaction and site closure occurs which
is unlikely. It is more likely that institutional memory will persist for 50 years or more, by
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which time Cs-137 and Sr-90 activity will have subsided significantly. In addition, waste
encountered in the ground is assumed to be mistaken for soil and not recognized as
something undesirable.

¢ Leaching of Radionuclides by Groundwater is Ignored. Although GW leaching may
not be significant during the compliance period, Tc-99 is a leachable constituent and
accounts for about 10% of IHI chronic dose in several trenches, considering their 2065
projected closure inventories. No credit is taken for potential leaching of Tc 99 or any other
radionuclide.

7.1 Effect of Alternative Start to 1,000-year Assessment Period

The U.S. DOE standard (U.S. DOE, 2017) for evaluating public health risks prescribes a 1,000-
year assessment period following site closure. However, two distinct milestones are associated
with the site closure of ELLWF: (1) the scheduled end of the operational period and installation
of an interim cover, which will occur in 2065 (Year 71) and (2) dynamic compaction of STs and
ETs and installation of a final closure cap in 2165 (Year 171). Although this PA begins the 1,000-
year assessment period in Year 171 and continues to Year 1,171 (calendar years 2165 to 3165),
this section evaluates the effect of commencing the 1,000 years at the end of operations in Year 71
and continuing to Year 1,071. Since institutional controls are in place from Years 71 to 171, the
IHI analysis described in this section applies to Years 171 to 1,071 (calendar years 2165 to 3065).

A radionuclide’s inventory limit is derived from the inverse of the maximum dose factor
experienced by an IHI over the duration of the compliance period. The lower the maximum dose
factor, the higher the inventory limit. Typically, radionuclides decay during the compliance period,
with the maximum dose factor occurring at the beginning of the compliance period. For example,
the IHI maximum acute dose factor of 6.61E-06 mrem/Ci for Sr-90 in STO1 occurs at Year 171 in
Figure 7-1. When the compliance period ends at Year 1,071 (versus Year 1,171), the maximum
dose factor and inventory limit do not change.

A few radionuclide parents (parents of chains with moderately long-lived gamma-emitting
daughters) show increasing dose through time and continue to increase at 1,171 years (Th-230 in
Figure 7-1). The inventory limit of Th-230 is derived from the Year 1,171 dose factor, which is
3.02E-02 mrem/Ci. If the compliance period ends at Year 1,071, the dose is smaller (2.82E-02
mrem/Ci) and the inventory limit is slightly higher.
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Figure 7-1. Inadvertent Human Intruder Acute Dose Factors for ST01 (Sr-90 and Th-230)

Among all 33 DUs, only six generic radionuclides subject to IHI analysis reach their maximum
dose factor at Year 1,171: Cm-247, Np-237, Th 230, U-233, U-234, and U-236. As an example,
Table 7-1 shows the changes in IHI inventory limits, as percentage increase, at STO1 when the IHI
model compliance period is modified to terminate in model year 1,071. Modifying the compliance
period has no effect on computed IHI inventory limits for most radionuclides, including Cs-137
and Sr-90. Although a slight increase in inventory limits occurs for six actinide metals (Cm-247,
Np-237, Th-230, U-233, U-234, and U-236), the increase is less than 10% in every case.
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IHI Acute Inventory Limit (Ci) | Increase (%) | IHI Chronic Inventory Limit (Ci) | Increase (%)
Radionuclide Year 171 to Year 171 to Using Year Year 171 to Year 171 to Using Year
Year 1,071 Year 1,171 1,071 Year 1,071 Year 1,171 1,071

Ag-108m 1.04E+04 1.04E+04 0 8.94E+04 8.94E+04 0
Am-241 4.77TE+05 4.77TE+05 0 4 .53E+06 4 .53E+06 0
Am-242m 4.38E+05 4.38E+05 0 4.25E+06 4.25E+06 0
Am-243 7.21E+04 7.21E+04 0 1.02E+06 1.02E+06 0
C-14 7.79E+08 7.79E+08 0 1.25E+06 1.25E+06 0
Cf-249 5.01E+04 5.01E+04 0 7.82E+05 7.82E+05 0
Cf-251 1.09E+05 1.09E+05 0 1.40E+06 1.40E+06 0

Cm-247 3.65E+04 3.63E+04 04 5.55E+05 5.52E+05 05
Cm-248 8.22E+03 8.22E+03 0 1.41E+05 1.41E+05 0
Cs-137 9.34E+05 9.34E+05 0 6.42E+06 6.42E+06 0
I-129 2.77E+06 2.77TE+06 0 6.66E+04 6.66E+04 0
K-40 7.14E+04 7.14E+04 0 1.68E+04 1.68E+04 0
Nb-94 7.99E+03 7.99E+03 0 1.98E+04 1.98E+04 0
Ni-59 7.47E+08 7.47E+08 0 6.11E+07 6.11E+07 0
Ni-63 8.01E+09 8.01E+09 0 7.58E+07 7.58E+07 0
Np-237 6.13E+04 6.13E+04 0 1.80E+05 1.80E+05 0.1
Pu-239 3.80E+05 3.80E+05 0 6.19E+06 6.19E+06 0
Pu-240 3.85E+05 3.85E+05 0 6.27E+06 6.27E+06 0
Pu-241 1.39E+07 1.39E+07 0 1.32E+08 1.32E+08 0
Ra-226 7.14E+03 7.14E+03 0 2.40E+03 2.40E+03 0
Sn-126 6.50E+03 6.50E+03 0 2.84E+04 2.84E+04 0
Sr-90 7.56E+07 7.56E+07 0 1.09E+06 1.09E+06 0
Tc-99 2.97E+08 2.97E+08 0 6.61E+03 6.61E+03 0
Th-229 3.97E+04 3.97E+04 0 2.66E+04 2.66E+04 0
Th-230 1.77E+04 1.65E+04 7.0 4.58E+03 4.27E+03 7.1
U-232 3.70E+04 3.70E+04 0 4.53E+03 4.53E+03 0

U-233 3.65E+05 3.39E+05 7.9 1.30E+05 1.25E+05 4.5
U-234 1.74E+06 1.59E+06 9.3 2.08E+05 1.99E+05 4.3
U-236 4.02E+06 4.02E+06 0.0001 2.90E+05 2.90E+05 0

Notes:

Radionuclides highlighted in orange have larger inventory limits when ending the assessment period at Year 1,071.

7.2 Effect of Dynamic Compaction

Current closure plans call for dynamic compaction of all STs and ETs just before the beginning of
the compliance period at model year 171. Dynamic compaction crushes metallic containers that
may contain void space, creating a more dimensionally stable closure cap and compressing the
waste zones and burying them deeper. This section evaluates the effect on IHI inventory limits if
dynamic compaction does not occur.

The IHI sensitivity analysis includes all trenches, assuming no compaction of waste. Without
compaction, the tops of trench waste zones are only 8 feet beneath the erosion barrier (versus 12.9
feet with compaction). The shallower burial brings the acute basement and chronic agricultural
scenarios into play, as well as increasing external dose in the acute discovery and chronic
residential scenarios. A comparison of changes in inventory limits is presented in (Table 7-2) for

STO2.
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Table 7-2. Comparison of IHI Inventory Limits for ST01 (No Compaction and ADC)

Radionuclide Acute IHI Inventory Limit (Ci) Chronic IHI Inventory Limit (Ci)
No Compaction ADC No Compaction ADC
Ag-108m 2.71E+03 1.04E+04 2.13E+00 8.89E+04
Am-241 2.27E+04 4.7T4E+05 5.02E+02 4.50E+06
Am-242m 8.27E+04 4.34E+05 1.19E+03 4.20E+06
Am-243 3.68E+03 7.20E+04 1.18E+01 1.01E+06
C-14 6.88E+07 7.78E+08 2.93E+03 1.25E+06
Cf-249 8.51E+03 4.98E+04 1.28E+01 7.77E+05
Cf-251 5.38E+03 1.09E+05 2.89E+01 1.40E+06
Cm-247 2.24E+03 3.63E+04 5.33E+00 5.52E+05
Cm-248 5.43E+02 8.21E+03 1.19E+00 1.41E+05
Cs-137 8.71E+05 8.71E+05 9.44E+03 5.98E+06
-129 2.15E+05 2.77E+06 1.26E+02 6.65E+04
K-40 6.34E+03 7.14E+04 8.91E+00 1.67E+04
Nb-94 7.23E+02 7.99E+03 1.09E+00 1.98E+04
Ni-59 6.37E+07 7.46E+08 6.14E+04 6.10E+07
Ni-63 7.84E+09 7.84E+09 6.89E+06 7.42E+07
Np-237 3.90E+03 6.12E+04 8.74E+00 1.80E+05
Pu-239 5.49E+03 3.79E+05 2.91E+03 6.18E+06
Pu-240 5.84E+03 3.84E+05 3.25E+03 6.26E+06
Pu-241 6.62E+05 1.38E+07 1.46E+04 1.31E+08
Ra-226 8.27E+02 7.13E+03 1.11E+00 2.40E+03
Sn-126 5.76E+02 6.50E+03 8.78E-01 2.83E+04
Sr-90 7.08E+07 7.03E+07 1.78E+05 1.01E+06
Tc-99 1.87E+07 2.97E+08 1.43E+01 6.61E+03
Th-229 1.88E+03 3.96E+04 6.63E+00 2.66E+04
Th-230 1.36E+03 1.66E+04 2.25E+00 4.28E+03
U-232 3.62E+04 3.59E+04 6.49E+01 4.39E+03
U-233 1.33E+04 3.40E+05 5.33E+01 1.25E+05
U-234 5.14E+04 1.60E+06 2.31E+02 2.00E+05
U-236 7.29E+04 4.02E+06 6.13E+02 2.90E+05
U-233D 1.33E+04 3.40E+05 5.33E+01 1.25E+05
U-234G 5.14E+04 1.60E+06 2.31E+02 2.00E+05
U-236G 7.29E+04 4.02E+06 6.13E+02 2.90E+05
C-14N 6.88E+07 7.78E+08 2.93E+03 1.25E+06
-129D 2.15E+05 2.77E+06 1.26E+02 6.65E+04
-129G 2.15E+05 2.77E+06 1.26E+02 6.65E+04
-129H 2.15E+05 2.77TE+06 1.26E+02 6.65E+04
1-129 2.15E+05 2.77TE+06 1.26E+02 6.65E+04
1-129J 2.15E+05 2.77E+06 1.26E+02 6.65E+04
Notes:

SWEF radionuclides are highlighted in orange when a generic waste form model is employed to set disposal limits.

The scenario of no compaction generates acute inventory limits about an order of magnitude lower
than in the nominal after-dynamic-compaction (ADC) scenario. The range of inventory limit
reductions vary from no reduction at all for four short-lived nuclides (Cs-137, Ni-63, Sr-90, and
U-232), up to nearly two orders of magnitude for Pu-239 and Pu-240.

Chronic IHI scenarios involve much longer periods of IHI exposure to radionuclides than acute
scenarios; therefore, the effect of reduced shielding or greater volumes of excavated waste can
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significantly impact dose rates and, hence, inventory limits. In general, the no-compaction chronic
inventory limits are much lower than their ADC counterparts. This phenomenon affects all ETs
and STs. As with the acute scenarios, a few short-lived radionuclides show only moderate changes
to inventory limits (e.g., a six-fold reduction in inventory limit for Sr-90), but strong gamma
emitters (e.g., Ag-108m and Sn-126) and radionuclides with spontaneous fission decay modes (e.g.,
Cm-247 and Cm-248) have inventory limits reduced by four or even five orders of magnitude
compared with ADC. Despite the low chronic inventory limits, the expected SOF remains less
than 1% in terms of the projected 2065 inventory for ST02. However, specific ETs and STs with
higher actinide inventories experience larger chronic SOF. For example, the expected 2065 SOF
is 14% for ETO02 and 11% for ST06.

7.3 Comparison with 2008 E-Area Low-Level Waste Facility Performance Assessment

For PA2022, THI inventory limits are generally two orders of magnitude higher (i.e., lower doses)
than those calculated in PA2008 (WSRC, 2008). In PA2008, a no-compaction scenario was used
in the IHI analysis (versus the ADC approach in this PA). Furthermore, the ELLWF closure plan
has been revised since 2008 and includes changes to the final closure cap design. The IHI analysis
in this PA follows the revised closure plan (Phifer et al., 2009).

7.4 Comparison with Groundwater Dose Pathway

The inventory limits of the ELLWF facility are governed by groundwater: in every DU, the most
restrictive exposure pathway, which determines the DU’s waste inventory limit, is a groundwater
pathway. IHI inventory limits for most trenches are generally 1,000 times or more greater than
their groundwater limits; the exception being ST23, whose IHI inventory limit is only 21 times
greater than its groundwater limit. The two vaults and NRO7E have inventory limits between about
20 and 100 times their respective groundwater inventory limits. NR26E is the DU whose [HI limits
come closest to its groundwater limits — only about 46% higher. Groundwater pathways are the
risk driver for future members of the public at ELLWF.

Predicted doses to future IHIs are within DOE performance objectives for all DUs. The maximum
expected acute dose is 1 mrem, at ST23, much less than the 500 mrem PO. The maximum expected
chronic dose is about 68 mrem/year (NR26E), less than the 100 mrem/yr PO.

8.0 Maximum Dose and Dose Rates per Disposal Unit

Dose history time profiles are provided for all 27 DUs in Appendix A, Section A.3. These dose
and dose rate profiles were generated using the projected 2065 CWTS closure inventories. The
projected 2065 CWTS inventories do not include biases or uncertainties and represent nominal
values. The time history files contain results at one-year intervals where the maximum dose (acute)
and dose rate (chronic) are listed in Table 8-1. Within CWTS, a small number of time windows
are employed where the resulting maximum dose and dose rate values will typically be higher as
shown in Table 8-1. As such, a slight built-in conservatism exists within CWTS, yielding on
average, lower maximum dose and dose rates of 2.6% and 8.6%, respectively. When the maximum
dose or dose rate occurs at the end of the compliance period, both the time-window (Years 171
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tol,171) and one year window (1 yr) values are equal as seen for several DUs in Table 8-1 (e.g.,

LAWYV, ILV, and NRCDAs).

Table 8-1. Comparison of IHI Inventory Limits for ST01 (No Compaction and ADC)

54

Years 171—1,171 Time Window 1-yr Window Comparison
DU IHI Acute IHI Chronic IHI Acute IHI Chronic IHI Acute IHI Chronic
(mrem) (mrem yr-1) (mrem) (mrem yr-1) (%) (%)
ET01 3.21E-02 9.65E-03 3.03E-02 8.65E-03 5.8% 11.6%
ET02 8.88E-02 4.75E-02 8.27E-02 4 46E-02 7.3% 6.4%
ET03 2.48E-01 3.61E-02 2.47E-01 3.54E-02 0.4% 2.2%
ET04 2.54E-01 6.84E-02 2.48E-01 6.50E-02 2.7% 5.3%
ET05 3.89E-02 1.01E-02 3.83E-02 9.79E-03 1.6% 3.2%
ETO07 1.44E-01 3.88E-02 1.40E-01 3.69E-02 2.7% 5.3%
ET08 1.91E-01 5.14E-02 1.86E-01 4.88E-02 2.7% 5.3%
ET09 2.08E-01 5.60E-02 2.03E-01 5.32E-02 2.7% 5.3%
ST01 4.30E-03 7.12E-04 4.27E-03 6.70E-04 0.6% 6.3%
ST02 1.47E-02 2.85E-03 1.41E-02 2.41E-03 4.1% 17.9%
ST03 1.52E-02 6.26E-03 1.48E-02 5.99E-03 2.9% 4.6%
ST04 2.76E-02 6.06E-03 2.63E-02 5.33E-03 4.7% 13.7%
ST05 2.52E-02 8.73E-03 2.26E-02 7.74E-03 11.6% 12.8%
ST06 2.90E-01 6.03E-02 2.85E-01 5.79E-02 1.7% 4.3%
ST07 8.70E-02 5.88E-03 8.68E-02 5.78E-03 0.3% 1.7%
ST08 1.31E-01 6.68E-03 1.31E-01 6.44E-03 0.5% 3.7%
ST09 2.04E-01 1.45E-02 2.04E-01 1.43E-02 0.3% 1.4%
ST10 5.85E-01 4.13E-02 5.83E-01 4.07E-02 0.3% 1.4%
ST11 3.71E-01 5.44E-02 3.67E-01 5.27E-02 1.1% 3.3%
ST14 1.84E-01 4.76E-02 1.84E-01 2.55E-02 0.1% 86.4%
ST18 1.11E-01 1.62E-02 1.10E-01 1.59E-02 0.7% 2.0%
ST23 1.16E+00 4.67E+00 1.00E+00 3.74E+00 15.3% 25.1%
ST24 4.44E-01 6.47E-02 4.42E-01 6.34E-02 0.7% 2.0%
LAWV 3.70E-04 5.35E+00 3.70E-04 5.35E+00 0.0% 0.0%
ILV 1.42E-02 7.67E-01 1.42E-02 7.67E-01 0.0% 0.0%
NRO7E 9.95E-06 1.83E+00 9.95E-06 1.83E+00 0.0% 0.0%
NR26E 7.23E-04 6.83E+01 7.23E-04 6.83E+01 0.0% 0.0%
2.6% 8.6%
avg =
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Appendix A. Inadvertent Human Intruder Inventory Limits and Dose History
Profiles

e A list of parent radionuclides requiring IHI inventory limits (Section A.1)

e Tables of IHI acute and chronic dose factors, inventory limits, and concentration limits for
all DUs (Section A.2)

e [HI acute and chronic dose history time profiles for all DUs (Section A.3)

A.1 Generic and Special Waste Form Radionuclides

Each DU type has its own unique list of generic and SWF parent radionuclides that require
inventory limits (). For the NR pads (i.e., NRCDAs), two DU types are employed within the
screening process: (1) NRCDAG for generic waste; (2) NRCDAS for special waste forms.
Application of these two DU types to the two NR pads results in the following: (1) NRO7E contains
SWEF radionuclides only and is a closed DU; (2) NR26E contains both generic and SWF disposals
and is currently open.
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Table A-1. DU Types with Generic and Special Waste Form Parent Radionuclides Requiring
Inadvertent Human Intruder Inventory Limits.

. . Trenches NRCDAs
Waste Form Radionuclide (STs and ETs) LAWV ILV NROTE | NR26E

Generic Waste Forms

Ag-108m

Am-241

Am-242m

Am-243

C-14

Cf-249

Cf-251

Cm-247

Cm-248

Cs-137

-129

K-40

Nb-94

Ni-59

Ni-63

Np-237

Pu-239

Pu-240

Pu-241

Ra-226

Sn-126

Sr-90

Tc-99

Th-229

Th-230

U-232

U-233

U-234

U-236

D> ><[><|>< | >< [><|>< [><|>< | >< [>< | >< [ >< | >< | >< [ >< | >< [ >< | >< | >< [ >< | >< [ >< | >< | >< [ >< | >< [ >< [ ><

Number of Generic WF Radionuclides:
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Table A-1(cont’d). DU Types with Generic and Special Waste Form Parent Radionuclides Requiring

Inadvertent Human Intruder Inventory Limits.

Waste Form Radionuclide

Trenches
(STs and ETs)

LAWV

LV

NRCDAs

NRO7ZE | NR26E

Special Waste Forms (cont’d)

Sn-126A

Sr-90A

Tc-99A

U-232A

U-233A

U-233E (A) ®

U-234A

U-236A

Am-241B

C-14B

Cs-137B

1-129B

Ni-59B

Np-237B

Pu-239B

Pu-240B

Pu-241B

Sr-90B

Tc-99B

U-233B

U-233E (B) ®

U-234B

Pl Pad Bad Pad B Pt Bt Bad Bt Pa 4 Bt P4 Bt Pl Pad P B4 Pl P4 Bl P4 B

Am-2418

Am-243S

Co-60S

Cs-137S

Mo-93S

Nb-93mS

Nb-94S

Ni-59S

Pu-241S

S| XXX ><|><| >

Sn-121mS

Sn-126S

Sr-90S

Zr-93S

Number of SWF Radionuclides:

68

oo | X< [><|>< | >< | >< [ >< | ><| >< [><|><|><

S>>

Notes:

a  Depleted uranium (U-233) contained within a special waste form.

The list of radionuclides for trenches provided in Table A-1 is employed for each specific trench
(20 STs and 9 ETs). A breakdown of STs and ETs containing SWFs is provided in Table A-2,
along with a tally of the SWF radionuclides per DU.
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Special Waste Form Radionuclides

ST01

ST02

ST03

ST04

ST05

ST06

ST07

ST08

ST09

ST10

ST

ST14

ST17

ST18

ST19

ST20

ST21

ST22

ST23

ST24

ET01

ET02-ET09

U-233D

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

C-14N

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Ra-226T

Th-230T

XXX (>

C-14X

U-234G

U-236G

[-129R

Sr-90R

Tc-99R

1-129C

1-129D

[-129E

x| >

[-129F

1-129G

[-129H

129

1-129J

XXX >

XXX

Am-241B

C-14B

Cs-137B

I-129B

Ni-59B

XXX > >

Np-237B

Pu-239B

Pu-240B

Pu-241B

Sr-90B

Tc-99B

U-233B

U-233E (B) *

U-234B

DS > > > > > X< | X< | X< [ >< | <

DS XS > > > > X< X< | < | X< [ >< | <

Ag-108mH

C-14H

Nb-94H

Ni-59H

Ni-63H

Tc-99H

XXX XX > [ >
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Special Waste Form Radionuclides

STO01

ST02

ST03

ST04

ST05

ST06

ST07

ST08

ST09

ST10

ST11

ST14

ST17

ST18

ST19

ST20

ST21

ST22

w

ST24

ET01 ET02-ET09

Am-241A

Am-242mA

Am-243A

C-14A

C-14K (A)

Cf-249A

Cf-251A

Cm-247A

Cm-248A

Cs-137A

[-129A

[-129K

K-40A

Nb-94A

Ni-59A

Ni-63A

Np-237A

Pu-239A

Pu-240A

Pu-241A

Ra-226A

Sn-126A

Sr-90A

Tc-99A

Tc-99K

U-232A

U-233A

U-233E (A)

U-234A

U-236A

Number of SWF Radionuclides:

10

17

16

D[ [><|><|>< [>< | ><|><|>< [>< [>< | >< | >< [>< [>< | >< | >< [>< [>< | >< | >< [>< [ >< | >< | >< [ >< [>< | >< | >< [ >< [ < | D

Notes:

a

Depleted uranium (U-233) contained within a special waste form.
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A.2 Inadvertent Human Intruder Inventory Limits

A total of 111 parent radionuclides (i.e., 29 within generic waste and 82 within special waste
forms) require inventory limits. The IHI acute and chronic dose factors and inventory limits for all
33 DUs are provided in Section A.2.1 for STs, Section A.2.2 for ETs, Section A.2.3 for the LAWYV,
Section A.2.4 for the ILV, and Section A.2.5 for the NRCDAs. Table A-3 through Table A-64
present the following information on a DU basis for acute and chronic IHI pathways.

e Parent radionuclide name (SWFs have a letter at the end of the name; generic waste forms
do not)

e Dose factor (mrem Ci! for acute and mrem yr'! Ci™! for chronic)
e Time of maximum dose within the compliance period

e Inventory limit in Curies

e Concentration limit (uCi m™)

e Waste form limit

The waste form limit indicates the selected inventory limit calculational model. Specifically:
e Generic: The physical and chemical barriers of the waste package are not considered.
e Special: Some level of accounting for a waste package’s physical and chemical barriers is
considered.

It is important to note that many SWF radionuclides employ the generic waste form models.
Special consideration is given for some SWF radionuclides to increase their inventory limits (e.g.,
in ST14 for SWF “HWCTR,” both Ag-108mH and Nb-94H employ gamma-ray analysis that
considers reactor vessel geometry). A generic model is the default; a SWF model is employed only
where additional capacity is required.
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A.2.1 Slit Trenches
Table A-3.Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST01.
. Concentration
. . Dose Factor Time of Max Dose Invento . . . Waste Form
IHI Dose | Radionuclide | "0 0 Yoar) Lire (c?)’ Limit g;);c. m i
Ag-108m 4.79E-02 171 1.04E+04 5.06E+05 Generic
Am-241 1.05E-03 171 4.77E+05 2.31E+07 Generic
Am-242m 1.14E-03 171 4.38E+05 2.12E+07 Generic
Am-243 6.93E-03 171 7.21E+04 3.49E+06 Generic
C-14 6.42E-07 171 7.79E+08 3.77E+10 Generic
Cf-249 9.98E-03 171 5.01E+04 2.43E+06 Generic
Cf-251 4.58E-03 171 1.09E+05 5.29E+06 Generic
Cm-247 1.38E-02 1,171 3.63E+04 1.76E+06 Generic
Cm-248 6.08E-02 171 8.22E+03 3.98E+05 Generic
Cs-137 5.35E-04 171 9.34E+05 4 53E+07 Generic
1-129 1.80E-04 171 2.77E+06 1.34E+08 Generic
K-40 7.00E-03 171 7.14E+04 3.46E+06 Generic
Nb-94 6.26E-02 171 7.99E+03 3.87E+05 Generic
Ni-59 6.70E-07 171 7.47E+08 3.62E+10 Generic
Ni-63 6.24E-08 171 8.01E+09 3.88E+11 Generic
Np-237 8.16E-03 1,171 6.13E+04 2.97E+06 Generic
Acute Pu-239 1.32E-03 171 3.80E+05 1.84E+07 Generic
Pu-240 1.30E-03 171 3.85E+05 1.86E+07 Generic
Pu-241 3.60E-05 171 1.39E+07 6.73E+08 Generic
Ra-226 7.00E-02 171 7.14E+03 3.46E+05 Generic
Sn-126 7.69E-02 171 6.50E+03 3.15E+05 Generic
Sr-90 6.61E-06 171 7.56E+07 3.66E+09 Generic
Tc-99 1.68E-06 171 2.97E+08 1.44E+10 Generic
Th-229 1.26E-02 171 3.97E+04 1.92E+06 Generic
Th-230 3.02E-02 1,171 1.65E+04 8.02E+05 Generic
U-232 1.35E-02 171 3.70E+04 1.79E+06 Generic
U-233 1.48E-03 1,171 3.39E+05 1.64E+07 Generic
U-234 3.14E-04 1,171 1.59E+06 7.72E+07 Generic
U-236 1.24E-04 1,171 4.02E+06 1.95E+08 Generic
U-233D 1.48E-03 1,171 3.39E+05 1.64E+07 Generic
C-14N 6.42E-07 171 7.79E+08 3.77E+10 Generic
I-129F 1.80E-04 171 2.77E+06 1.34E+08 Generic
1-129J 1.80E-04 171 2.77E+06 1.34E+08 Generic
Notes:

SWEF radionuclides with no future inventory are highlighted in orange when a generic waste form model is employed to set disposal limits.
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Table A-4.Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST01.

Dose Factor . . Waste

IHI Dose | Radionuclide | (mrem yr' Ci- Eme 1R Inventory Limit (Ci) C.or!centr.atlo? Form

1) ose (Year) Limit (uCi m-3) Limit
Ag-108m 1.12E-03 171 8.94E+04 4.33E+06 Generic
Am-241 2.21E-05 171 4.53E+06 2.19E+08 Generic
Am-242m 2.35E-05 171 4.25E+06 2.06E+08 Generic
Am-243 9.85E-05 171 1.02E+06 4.92E+07 Generic
C-14 7.98E-05 171 1.25E+06 6.07E+07 Generic
Cf-249 1.28E-04 171 7.82E+05 3.79E+07 Generic
Cf-251 7.14E-05 171 1.40E+06 6.79E+07 Generic
Cm-247 1.81E-04 1,171 5.52E+05 2.67E+07 Generic
Cm-248 7.10E-04 171 1.41E+05 6.82E+06 Generic
Cs-137 1.56E-05 171 6.42E+06 3.11E+08 Generic
I-129 1.50E-03 171 6.66E+04 3.23E+06 Generic
K-40 5.97E-03 824 1.68E+04 8.12E+05 Generic
Nb-94 5.04E-03 824 1.98E+04 9.61E+05 Generic
Ni-59 1.64E-06 171 6.11E+07 2.96E+09 Generic
Ni-63 1.32E-06 171 7.58E+07 3.67E+09 Generic
Np-237 5.54E-04 1,171 1.80E+05 8.74E+06 Generic
Chronic Pu-239 1.62E-05 171 6.19E+06 3.00E+08 Generic
Pu-240 1.60E-05 171 6.27E+06 3.04E+08 Generic
Pu-241 7.58E-07 171 1.32E+08 6.39E+09 Generic
Ra-226 4.16E-02 824 2.40E+03 1.16E+05 Generic
Sn-126 3.53E-03 824 2.84E+04 1.37E+06 Generic
Sr-90 9.17E-05 171 1.09E+06 5.28E+07 Generic
Tc-99 1.51E-02 171 6.61E+03 3.20E+05 Generic
Th-229 3.76E-03 824 2.66E+04 1.29E+06 Generic
Th-230 2.34E-02 1,171 4.27E+03 2.07E+05 Generic
U-232 2.21E-02 171 4.53E+03 2.20E+05 Generic
U-233 8.01E-04 1,171 1.25E+05 6.05E+06 Generic
U-234 5.02E-04 1,171 1.99E+05 9.66E+06 Generic
U-236 3.45E-04 171 2.90E+05 1.41E+07 Generic
U-233D 8.01E-04 1,171 1.25E+05 6.05E+06 Generic
C-14N 7.98E-05 171 1.25E+06 6.07E+07 Generic
I-129F 1.50E-03 171 6.66E+04 3.23E+06 Generic
1-129J 1.50E-03 171 6.66E+04 3.23E+06 Generic

Notes:

SWEF radionuclides with no future inventory are highlighted in orange when a generic waste form model is employed to set disposal limits.
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Table A-5.Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST02.

. . Dose Factor | Time of Max . Concentration Waste
IHI Dose | Radionuclide (mrem Ci) | Dose (Year) Inventory Limit (Ci) Limit (uCi m) Form Limit
Ag-108m 4.82E-02 171 1.04E+04 5.03E+05 Generic
Am-241 1.05E-03 171 4.74E+05 2.30E+07 Generic
Am-242m 1.15E-03 171 4.34E+05 2.10E+07 Generic
Am-243 6.94E-03 171 7.20E+04 3.49E+06 Generic
C-14 6.43E-07 171 7.78E+08 3.77E+10 Generic
Cf-249 1.00E-02 171 4 98E+04 2.41E+06 Generic
Cf-251 4 59E-03 171 1.09E+05 5.28E+06 Generic
Cm-247 1.38E-02 1,171 3.63E+04 1.76E+06 Generic
Cm-248 6.09E-02 171 8.21E+03 3.98E+05 Generic
Cs-137 5.74E-04 171 8.71E+05 4.22E+07 Generic
[-129 1.80E-04 171 2.77TE+06 1.34E+08 Generic
K-40 7.01E-03 171 7.14E+04 3.46E+06 Generic
Nb-94 6.26E-02 171 7.99E+03 3.87E+05 Generic
Ni-59 6.70E-07 171 7.46E+08 3.62E+10 Generic
Ni-63 6.38E-08 171 7.84E+09 3.80E+11 Generic
Np-237 8.17E-03 1,171 6.12E+04 2.97E+06 Generic
Pu-239 1.32E-03 171 3.79E+05 1.84E+07 Generic
Pu-240 1.30E-03 171 3.84E+05 1.86E+07 Generic
Acute Pu-241 3.62E-05 171 1.38E+07 6.70E+08 Gener?c
Ra-226 7.02E-02 171 7.13E+03 3.46E+05 Generic
Sn-126 7.70E-02 171 6.50E+03 3.15E+05 Generic
Sr-90 7.12E-06 171 7.03E+07 3.41E+09 Generic
Tc-99 1.68E-06 171 2.97E+08 1.44E+10 Generic
Th-229 1.26E-02 171 3.96E+04 1.92E+06 Generic
Th-230 3.01E-02 1,171 1.66E+04 8.05E+05 Generic
U-232 1.39E-02 171 3.59E+04 1.74E+06 Generic
U-233 1.47E-03 1,171 3.40E+05 1.65E+07 Generic
U-234 3.13E-04 1,171 1.60E+06 7.76E+07 Generic
U-236 1.25E-04 1,171 4.02E+06 1.95E+08 Generic
U-233D 1.47E-03 1,171 3.40E+05 1.65E+07 Generic
U-234G 3.13E-04 1,171 1.60E+06 7.76E+07 Generic
U-236G 1.25E-04 1,171 4.02E+06 1.95E+08 Generic
C-14N 6.43E-07 171 7.78E+08 3.77E+10 Generic
[-129D 1.80E-04 171 2.77E+06 1.34E+08 Generic
[-129G 1.80E-04 171 2.77TE+06 1.34E+08 Generic
[-129H 1.80E-04 171 2.77TE+06 1.34E+08 Generic
1-129] 1.80E-04 171 2.77TE+06 1.34E+08 Generic
1-129J 1.80E-04 171 2.77E+06 1.34E+08 Generic
Notes:

SWEF radionuclides with no future inventory are highlighted in orange when a generic waste form model is employed to set disposal limits.
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Table A-6.Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST02.

. . Dose Factor Time of Max . Concentration Waste
IHI Dose | Radionuclide (mrem yr1 Ci) | Dose (Year) Inventory Limit (Ci) Limit (uCi m) Form Limit
Ag-108m 1.13E-03 171 8.89E+04 4.31E+06 Generic
Am-241 2.22E-05 171 4.50E+06 2.18E+08 Generic
Am-242m 2.38E-05 171 4.20E+06 2.04E+08 Generic
Am-243 9.86E-05 171 1.01E+06 4.92E+07 Generic
C-14 8.00E-05 171 1.25E+06 6.06E+07 Generic
Cf-249 1.29E-04 171 7.77E+05 3.77E+07 Generic
Cf-251 7.16E-05 171 1.40E+06 6.77E+07 Generic
Cm-247 1.81E-04 1,171 5.52E+05 2.67E+07 Generic
Cm-248 7.11E-04 171 1.41E+05 6.82E+06 Generic
Cs-137 1.67E-05 171 5.98E+06 2.90E+08 Generic
-129 1.50E-03 171 6.65E+04 3.23E+06 Generic
K-40 5.97E-03 824 1.67E+04 8.12E+05 Generic
Nb-94 5.05E-03 824 1.98E+04 9.61E+05 Generic
Ni-59 1.64E-06 171 6.10E+07 2.96E+09 Generic
Ni-63 1.35E-06 171 7.42E+07 3.60E+09 Generic
Np-237 5.55E-04 1,171 1.80E+05 8.74E+06 Generic
Pu-239 1.62E-05 171 6.18E+06 3.00E+08 Generic
Pu-240 1.60E-05 171 6.26E+06 3.04E+08 Generic
Chronic Pu-241 7.62E-07 171 1.31E+08 6.36E+09 Gener?c
Ra-226 4.17E-02 824 2.40E+03 1.16E+05 Generic
Sn-126 3.53E-03 824 2.83E+04 1.37E+06 Generic
Sr-90 9.87E-05 171 1.01E+06 4.92E+07 Generic
Tc-99 1.51E-02 171 6.61E+03 3.20E+05 Generic
Th-229 3.76E-03 824 2.66E+04 1.29E+06 Generic
Th-230 2.33E-02 1,171 4.28E+03 2.08E+05 Generic
U-232 2.28E-02 171 4.39E+03 2.13E+05 Generic
U-233 8.00E-04 1,171 1.25E+05 6.06E+06 Generic
U-234 5.01E-04 1,171 2.00E+05 9.68E+06 Generic
U-236 3.45E-04 171 2.90E+05 1.41E+07 Generic
U-233D 8.00E-04 1,171 1.25E+05 6.06E+06 Generic
U-234G 5.01E-04 1,171 2.00E+05 9.68E+06 Generic
U-236G 3.45E-04 171 2.90E+05 1.41E+07 Generic
C-14N 8.00E-05 171 1.25E+06 6.06E+07 Generic
-129D 1.50E-03 171 6.65E+04 3.23E+06 Generic
-129G 1.50E-03 171 6.65E+04 3.23E+06 Generic
-129H 1.50E-03 171 6.65E+04 3.23E+06 Generic
1-129 1.50E-03 171 6.65E+04 3.23E+06 Generic
1-129J 1.50E-03 171 6.65E+04 3.23E+06 Generic
Notes:

SWEF radionuclides with no future inventory are highlighted in orange when a generic waste form model is employed to set disposal limits.
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Table A-7.Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for STO03.

. . Dose Factor | Time of Max . Concentration Waste
IHI Dose | Radionuclide (mrem Ci) | Dose (Year) Inventory Limit (Ci) Limit (uCi m) Form Limit
Ag-108m 4.85E-02 171 1.03E+04 5.00E+05 Generic
Am-241 1.06E-03 171 4.71E+05 2.29E+07 Generic
Am-242m 1.17E-03 171 4 29E+05 2.08E+07 Generic
Am-243 6.95E-03 171 7.20E+04 3.49E+06 Generic
C-14 6.43E-07 171 7.78E+08 3.77E+10 Generic
Cf-249 1.01E-02 171 4.94E+04 2.40E+06 Generic
Cf-251 4.60E-03 171 1.09E+05 5.27E+06 Generic
Cm-247 1.38E-02 1,171 3.63E+04 1.76E+06 Generic
Cm-248 6.09E-02 171 8.21E+03 3.98E+05 Generic
Cs-137 6.22E-04 171 8.04E+05 3.90E+07 Generic
[-129 1.80E-04 171 2.77TE+06 1.34E+08 Generic
K-40 7.01E-03 171 7.13E+04 3.46E+06 Generic
Nb-94 6.26E-02 171 7.98E+03 3.87E+05 Generic
Ni-59 6.71E-07 171 7.46E+08 3.62E+10 Generic
Ni-63 6.54E-08 171 7.65E+09 3.71E+11 Generic
Np-237 8.17E-03 1,171 6.12E+04 2.97E+06 Generic
Acute Pu-239 1.32E-03 171 3.79E+05 1.84E+07 Gener?c
Pu-240 1.30E-03 171 3.84E+05 1.86E+07 Generic
Pu-241 3.64E-05 171 1.37E+07 6.66E+08 Generic
Ra-226 7.03E-02 171 7.11E+03 3.45E+05 Generic
Sn-126 7.70E-02 171 6.49E+03 3.15E+05 Generic
Sr-90 7.74E-06 171 6.46E+07 3.13E+09 Generic
Tc-99 1.68E-06 171 2.97E+08 1.44E+10 Generic
Th-229 1.26E-02 171 3.96E+04 1.92E+06 Generic
Th-230 3.01E-02 1,171 1.66E+04 8.06E+05 Generic
U-232 1.44E-02 171 3.46E+04 1.68E+06 Generic
U-233 1.47E-03 1,171 3.40E+05 1.65E+07 Generic
U-234 3.12E-04 1,171 1.60E+06 7.7TE+07 Generic
U-236 1.25E-04 1,171 4.01E+06 1.95E+08 Generic
U-233D 1.47E-03 1,171 3.40E+05 1.65E+07 Generic
C-14N 6.43E-07 171 7.78E+08 3.77E+10 Generic
[-129C 1.80E-04 171 2.77E+06 1.34E+08 Generic
[-129I 1.80E-04 171 2.77E+06 1.34E+08 Generic
[-129J 1.80E-04 171 2.77E+06 1.34E+08 Generic
Notes:

SWEF radionuclides with no future inventory are highlighted in orange when a generic waste form model is employed to set disposal limits.
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Table A-8.Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST03.

. . Dose Factor Time of Max . Concentration Waste
IHI Dose | Radionuclide (mrem yr1 Ci) | Dose (Year) Inventory Limit (Ci) Limit (uCi m) Form Limit
Ag-108m 1.13E-03 171 8.83E+04 4.28E+06 Generic
Am-241 2.23E-05 171 4.48E+06 2.17E+08 Generic
Am-242m 2.41E-05 171 4.14E+06 2.01E+08 Generic
Am-243 9.86E-05 171 1.01E+06 4.92E+07 Generic
C-14 8.00E-05 171 1.25E+06 6.06E+07 Generic
Cf-249 1.30E-04 171 7.72E+05 3.74E+07 Generic
Cf-251 7.18E-05 171 1.39E+06 6.75E+07 Generic
Cm-247 1.81E-04 1,171 5.52E+05 2.68E+07 Generic
Cm-248 7.11E-04 171 1.41E+05 6.82E+06 Generic
Cs-137 1.81E-05 171 5.52E+06 2.68E+08 Generic
-129 1.50E-03 171 6.65E+04 3.23E+06 Generic
K-40 5.98E-03 824 1.67E+04 8.12E+05 Generic
Nb-94 5.05E-03 824 1.98E+04 9.61E+05 Generic
Ni-59 1.64E-06 171 6.10E+07 2.96E+09 Generic
Ni-63 1.38E-06 171 7.24E+07 3.51E+09 Generic
Np-237 5.55E-04 1,171 1.80E+05 8.74E+06 Generic
Chronic Pu-239 1.62E-05 171 6.18E+06 3.00E+08 Gener?c
Pu-240 1.60E-05 171 6.26E+06 3.04E+08 Generic
Pu-241 7.67E-07 171 1.30E+08 6.33E+09 Generic
Ra-226 4.17E-02 824 2.40E+03 1.16E+05 Generic
Sn-126 3.53E-03 824 2.83E+04 1.37E+06 Generic
Sr-90 1.07E-04 171 9.32E+05 4.52E+07 Generic
Tc-99 1.51E-02 171 6.61E+03 3.20E+05 Generic
Th-229 3.76E-03 824 2.66E+04 1.29E+06 Generic
Th-230 2.33E-02 1,171 4.29E+03 2.08E+05 Generic
U-232 2.36E-02 171 4.24E+03 2.06E+05 Generic
U-233 7.99E-04 1,171 1.25E+05 6.07E+06 Generic
U-234 5.01E-04 1,171 2.00E+05 9.69E+06 Generic
U-236 3.45E-04 171 2.90E+05 1.41E+07 Generic
U-233D 7.99E-04 1,171 1.25E+05 6.07E+06 Generic
C-14N 8.00E-05 171 1.25E+06 6.06E+07 Generic
-129C 1.50E-03 171 6.65E+04 3.23E+06 Generic
1-129 1.50E-03 171 6.65E+04 3.23E+06 Generic
1-129J 1.50E-03 171 6.65E+04 3.23E+06 Generic
Notes:

SWEF radionuclides with no future inventory are highlighted in orange when a generic waste form model is employed to set disposal limits.
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Table A-9.Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST04.

. . Dose Factor | Time of Max . Concentration Waste
IHI Dose | Radionuclide (mrem Ci) | Dose (Year) Inventory Limit (Ci) Limit (uCi m) Form Limit
Ag-108m 4.85E-02 171 1.03E+04 5.00E+05 Generic
Am-241 1.06E-03 171 4.71E+05 2.28E+07 Generic
Am-242m 1.17E-03 171 4 29E+05 2.08E+07 Generic
Am-243 6.95E-03 171 7.20E+04 3.49E+06 Generic
C-14 6.43E-07 171 7.77E+08 3.77E+10 Generic
Cf-249 1.01E-02 171 4.94E+04 2.39E+06 Generic
Cf-251 4.61E-03 171 1.09E+05 5.26E+06 Generic
Cm-247 1.38E-02 1,171 3.63E+04 1.76E+06 Generic
Cm-248 6.09E-02 171 8.21E+03 3.98E+05 Generic
Cs-137 6.29E-04 171 7.95E+05 3.85E+07 Generic
[-129 1.80E-04 171 2.77TE+06 1.34E+08 Generic
K-40 7.01E-03 171 7.13E+04 3.46E+06 Generic
Nb-94 6.26E-02 171 7.98E+03 3.87E+05 Generic
Ni-59 6.71E-07 171 7.46E+08 3.62E+10 Generic
Ni-63 6.56E-08 171 7.62E+09 3.70E+11 Generic
Np-237 8.17E-03 1,171 6.12E+04 2.97E+06 Generic
Acute Pu-239 1.32E-03 171 3.79E+05 1.84E+07 Gener?c
Pu-240 1.30E-03 171 3.84E+05 1.86E+07 Generic
Pu-241 3.64E-05 171 1.37E+07 6.65E+08 Generic
Ra-226 7.03E-02 171 7.11E+03 3.45E+05 Generic
Sn-126 7.70E-02 171 6.49E+03 3.15E+05 Generic
Sr-90 7.84E-06 171 6.38E+07 3.09E+09 Generic
Tc-99 1.68E-06 171 2.97E+08 1.44E+10 Generic
Th-229 1.26E-02 171 3.96E+04 1.92E+06 Generic
Th-230 3.01E-02 1,171 1.66E+04 8.06E+05 Generic
U-232 1.45E-02 171 3.45E+04 1.67E+06 Generic
U-233 1.47E-03 1,171 3.40E+05 1.65E+07 Generic
U-234 3.12E-04 1,171 1.60E+06 7.7TE+07 Generic
U-236 1.25E-04 1,171 4.01E+06 1.95E+08 Generic
U-233D 1.47E-03 1,171 3.40E+05 1.65E+07 Generic
C-14N 6.43E-07 171 7.77E+08 3.77E+10 Generic
[-129H 1.80E-04 171 2.77E+06 1.34E+08 Generic
[-129I 1.80E-04 171 2.77E+06 1.34E+08 Generic
[-129J 1.80E-04 171 2.77E+06 1.34E+08 Generic
Notes:

SWEF radionuclides with no future inventory are highlighted in orange when a generic waste form model is employed to set disposal limits.
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Table A-10. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST04.

. . Dose Factor Time of Max . Concentration Waste
IHI Dose | Radionuclide (mrem yr1 Ci) | Dose (Year) Inventory Limit (Ci) Limit (uCi m) Form Limit
Ag-108m 1.13E-03 171 8.83E+04 4.28E+06 Generic
Am-241 2.24E-05 171 4.47E+06 2.17E+08 Generic
Am-242m 2.42E-05 171 4.13E+06 2.00E+08 Generic
Am-243 9.87E-05 171 1.01E+06 4.92E+07 Generic
C-14 8.00E-05 171 1.25E+06 6.06E+07 Generic
Cf-249 1.30E-04 171 7.71E+05 3.74E+07 Generic
Cf-251 7.18E-05 171 1.39E+06 6.75E+07 Generic
Cm-247 1.81E-04 1,171 5.52E+05 2.68E+07 Generic
Cm-248 7.11E-04 171 1.41E+05 6.82E+06 Generic
Cs-137 1.83E-05 171 5.46E+06 2.65E+08 Generic
-129 1.50E-03 171 6.65E+04 3.23E+06 Generic
K-40 5.98E-03 824 1.67E+04 8.12E+05 Generic
Nb-94 5.05E-03 824 1.98E+04 9.61E+05 Generic
Ni-59 1.64E-06 171 6.10E+07 2.96E+09 Generic
Ni-63 1.39E-06 171 7.22E+07 3.50E+09 Generic
Np-237 5.55E-04 1,171 1.80E+05 8.74E+06 Generic
Chronic Pu-239 1.62E-05 171 6.18E+06 3.00E+08 Gener?c
Pu-240 1.60E-05 171 6.26E+06 3.03E+08 Generic
Pu-241 7.67E-07 171 1.30E+08 6.32E+09 Generic
Ra-226 4.18E-02 824 2.39E+03 1.16E+05 Generic
Sn-126 3.53E-03 824 2.83E+04 1.37E+06 Generic
Sr-90 1.09E-04 171 9.20E+05 4 46E+07 Generic
Tc-99 1.51E-02 171 6.61E+03 3.20E+05 Generic
Th-229 3.76E-03 824 2.66E+04 1.29E+06 Generic
Th-230 2.33E-02 1,171 4.29E+03 2.08E+05 Generic
U-232 2.37E-02 171 4.22E+03 2.05E+05 Generic
U-233 7.99E-04 1,171 1.25E+05 6.07E+06 Generic
U-234 5.01E-04 1,171 2.00E+05 9.69E+06 Generic
U-236 3.45E-04 171 2.90E+05 1.41E+07 Generic
U-233D 7.99E-04 1,171 1.25E+05 6.07E+06 Generic
C-14N 8.00E-05 171 1.25E+06 6.06E+07 Generic
I-129H 1.50E-03 171 6.65E+04 3.23E+06 Generic
1-129 1.50E-03 171 6.65E+04 3.23E+06 Generic
1-129J 1.50E-03 171 6.65E+04 3.23E+06 Generic
Notes:

SWEF radionuclides with no future inventory are highlighted in orange when a generic waste form model is employed to set disposal limits.

70



SRNL-STI-2021-000309

Revision 0

Table A-11.Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST05.

. . Dose Factor | Time of Max . ...~ | Concentration Limit Waste
IHI Dose | Radionuclide (mrem Ci) Dose (Year) Inventory Limit (Ci) (uCi m) Form Limit
Ag-108m 4.82E-02 171 1.04E+04 5.03E+05 Generic
Am-241 1.06E-03 171 4. 74E+05 2.30E+07 Generic
Am-242m 1.15E-03 171 4.33E+05 2.10E+07 Generic
Am-243 6.94E-03 171 7.20E+04 3.49E+06 Generic
C-14 6.43E-07 171 7.78E+08 3.77E+10 Generic
Cf-249 1.01E-02 171 4 97E+04 2.41E+06 Generic
Cf-251 4 59E-03 171 1.09E+05 5.28E+06 Generic
Cm-247 1.38E-02 1,171 3.63E+04 1.76E+06 Generic
Cm-248 6.09E-02 171 8.21E+03 3.98E+05 Generic
Cs-137 5.77E-04 171 8.66E+05 4.20E+07 Generic
[-129 1.80E-04 171 2.77TE+06 1.34E+08 Generic
K-40 7.01E-03 171 7.13E+04 3.46E+06 Generic
Nb-94 6.26E-02 171 7.98E+03 3.87E+05 Generic
Ni-59 6.70E-07 171 7.46E+08 3.62E+10 Generic
Ni-63 6.39E-08 171 7.82E+09 3.79E+11 Generic
Np-237 8.17E-03 1,171 6.12E+04 2.97E+06 Generic
Pu-239 1.32E-03 171 3.79E+05 1.84E+07 Generic
Acute Pu-240 1.30E-03 171 3.84E+05 1.86E+07 Generic
Pu-241 3.62E-05 171 1.38E+07 6.69E+08 Generic
Ra-226 7.02E-02 171 7.12E+03 3.45E+05 Generic
Sn-126 7.70E-02 171 6.49E+03 3.15E+05 Generic
Sr-90 7.16E-06 171 6.98E+07 3.39E+09 Generic
Tc-99 1.68E-06 171 2.97E+08 1.44E+10 Generic
Th-229 1.26E-02 171 3.96E+04 1.92E+06 Generic
Th-230 3.01E-02 1,171 1.66E+04 8.06E+05 Generic
U-232 1.40E-02 171 3.58E+04 1.74E+06 Generic
U-233 1.47E-03 1,171 3.40E+05 1.65E+07 Generic
U-234 3.12E-04 1,171 1.60E+06 7.77TE+07 Generic
U-236 1.25E-04 1,171 4.01E+06 1.95E+08 Generic
U-233D 1.47E-03 1,171 3.40E+05 1.65E+07 Generic
C-14N 6.43E-07 171 7.78E+08 3.77E+10 Generic
[-129J 1.80E-04 171 2.77TE+06 1.34E+08 Generic
[-129R 1.80E-04 171 2.77TE+06 1.34E+08 Generic
Sr-90R 7.16E-06 171 6.98E+07 3.39E+09 Generic
Tc-99R 1.68E-06 171 2.97E+08 1.44E+10 Generic
Notes:

SWEF radionuclides with no future inventory are highlighted in orange when a generic waste form model is employed to set disposal limits.
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Table A-12. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST05.

. . Dose Factor Time of Max . Concentration Waste
IHI Dose | Radionuclide (mrem yr1 Ci) | Dose (Year) Inventory Limit (Ci) Limit (uCi m) Form Limit
Ag-108m 1.13E-03 171 8.88E+04 4.31E+06 Generic
Am-241 2.22E-05 171 4.50E+06 2.18E+08 Generic
Am-242m 2.39E-05 171 4.19E+06 2.03E+08 Generic
Am-243 9.86E-05 171 1.01E+06 4.92E+07 Generic
C-14 8.00E-05 171 1.25E+06 6.06E+07 Generic
Cf-249 1.29E-04 171 7.77E+05 3.77E+07 Generic
Cf-251 7.16E-05 171 1.40E+06 6.77E+07 Generic
Cm-247 1.81E-04 1,171 5.52E+05 2.68E+07 Generic
Cm-248 7.11E-04 171 1.41E+05 6.82E+06 Generic
Cs-137 1.68E-05 171 5.95E+06 2.89E+08 Generic
-129 1.50E-03 171 6.65E+04 3.23E+06 Generic
K-40 5.98E-03 824 1.67E+04 8.12E+05 Generic
Nb-94 5.05E-03 824 1.98E+04 9.61E+05 Generic
Ni-59 1.64E-06 171 6.10E+07 2.96E+09 Generic
Ni-63 1.35E-06 171 7.41E+07 3.59E+09 Generic
Np-237 5.55E-04 1,171 1.80E+05 8.74E+06 Generic
Pu-239 1.62E-05 171 6.18E+06 3.00E+08 Generic
Chronic Pu-240 1.60E-05 171 6.26E+06 3.04E+08 Generic
Pu-241 7.63E-07 171 1.31E+08 6.36E+09 Generic
Ra-226 4.17E-02 824 2.40E+03 1.16E+05 Generic
Sn-126 3.53E-03 824 2.83E+04 1.37E+06 Generic
Sr-90 9.93E-05 171 1.01E+06 4.89E+07 Generic
Tc-99 1.51E-02 171 6.61E+03 3.20E+05 Generic
Th-229 3.76E-03 824 2.66E+04 1.29E+06 Generic
Th-230 2.33E-02 1,171 4.29E+03 2.08E+05 Generic
U-232 2.28E-02 171 4.38E+03 2.13E+05 Generic
U-233 7.99E-04 1,171 1.25E+05 6.07E+06 Generic
U-234 5.00E-04 1,171 2.00E+05 9.69E+06 Generic
U-236 3.45E-04 171 2.90E+05 1.41E+07 Generic
U-233D 7.99E-04 1,171 1.25E+05 6.07E+06 Generic
C-14N 8.00E-05 171 1.25E+06 6.06E+07 Generic
1-129J 1.50E-03 171 6.65E+04 3.23E+06 Generic
I-129R 1.50E-03 171 6.65E+04 3.23E+06 Generic
Sr-90R 9.93E-05 171 1.01E+06 4.89E+07 Generic
Tc-99R 1.51E-02 171 6.61E+03 3.20E+05 Generic
Notes:

SWEF radionuclides with no future inventory are highlighted in orange when a generic waste form model is employed to set disposal limits.
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Table A-13. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST06.

Concentration
. . Dose Factor Time of Max Dose Invento! . . Waste Form
IHI Dose | Radionuclide (mrem Ci) (Year) Limit (C?)' Limit (J;CI m: Limit
Ag-108m 5.10E-02 171 9.80E+03 4.75E+05 Generic
Am-241 1.11E-03 171 4 49E+05 2.18E+07 Generic
Am-242m 1.28E-03 171 3.91E+05 1.89E+07 Generic
Am-243 6.97E-03 171 7.18E+04 3.48E+06 Generic
C-14 6.46E-07 171 7.75E+08 3.76E+10 Generic
Cf-249 1.07E-02 171 4.65E+04 2.26E+06 Generic
Cf-251 4.72E-03 171 1.06E+05 5.14E+06 Generic
Cm-247 1.38E-02 1,171 3.63E+04 1.76E+06 Generic
Cm-248 6.09E-02 171 8.21E+03 3.98E+05 Generic
Cs-137 1.26E-03 171 3.97E+05 1.92E+07 Generic
[-129 1.80E-04 171 2.77TE+06 1.34E+08 Generic
K-40 7.01E-03 171 7.13E+04 3.46E+06 Generic
Nb-94 6.27E-02 171 7.97E+03 3.87E+05 Generic
Ni-59 6.71E-07 171 7.45E+08 3.62E+10 Generic
Ni-63 8.09E-08 171 6.18E+09 3.00E+11 Generic
Np-237 8.17E-03 1,171 6.12E+04 2.97E+06 Generic
Acute Pu-239 1.32E-03 171 3.79E+05 1.84E+07 Generic
Pu-240 1.31E-03 171 3.83E+05 1.86E+07 Generic
Pu-241 3.82E-05 171 1.31E+07 6.35E+08 Generic
Ra-226 7.12E-02 171 7.02E+03 3.41E+05 Generic
Sn-126 7.70E-02 171 6.49E+03 3.15E+05 Generic
Sr-90 1.62E-05 171 3.08E+07 1.49E+09 Generic
Tc-99 1.68E-06 171 2.97E+08 1.44E+10 Generic
Th-229 1.27E-02 171 3.95E+04 1.92E+06 Generic
Th-230 3.01E-02 1,171 1.66E+04 8.07E+05 Generic
U-232 1.97E-02 171 2.54E+04 1.23E+06 Generic
U-233 1.47E-03 1,171 3.41E+05 1.65E+07 Generic
U-234 3.11E-04 1,171 1.61E+06 7.79E+07 Generic
U-236 1.25E-04 1,171 4.01E+06 1.95E+08 Generic
U-233D 1.47E-03 1,171 3.41E+05 1.65E+07 Generic
C-14N 6.46E-07 171 7.75E+08 3.76E+10 Generic
Ra-226T 7.12E-02 171 7.02E+03 3.41E+05 Generic
Th-230T 3.01E-02 1,171 1.66E+04 8.07E+05 Generic
Notes:

SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
SWF radionuclides with no future inventory are highlighted in orange when a generic waste form model is employed to set disposal limits.
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Table A-14.Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST06.

. . Dose Factor Time of Max . Concentration Waste
IHI Dose | Radionuclide (mrem yr1 Ci) | Dose (Year) Inventory Limit (Ci) Limit (uCi m) Form Limit
Ag-108m 1.19E-03 171 8.39E+04 4.07E+06 Generic
Am-241 2.35E-05 171 4.26E+06 2.07E+08 Generic
Am-242m 2.72E-05 171 3.68E+06 1.79E+08 Generic
Am-243 9.89E-05 171 1.01E+06 4.90E+07 Generic
C-14 8.03E-05 171 1.25E+06 6.04E+07 Generic
Cf-249 1.38E-04 171 7.27E+05 3.52E+07 Generic
Cf-251 7.35E-05 171 1.36E+06 6.59E+07 Generic
Cm-247 1.81E-04 1,171 5.52E+05 2.68E+07 Generic
Cm-248 7.11E-04 171 1.41E+05 6.82E+06 Generic
Cs-137 3.67E-05 171 2.72E+06 1.32E+08 Generic
-129 1.50E-03 171 6.65E+04 3.23E+06 Generic
K-40 5.98E-03 824 1.67E+04 8.12E+05 Generic
Nb-94 5.05E-03 824 1.98E+04 9.60E+05 Generic
Ni-59 1.64E-06 171 6.10E+07 2.96E+09 Generic
Ni-63 1.71E-06 171 5.85E+07 2.84E+09 Generic
Np-237 5.55E-04 1,171 1.80E+05 8.74E+06 Generic
Chronic Pu-239 1.62E-05 171 6.17E+06 2.99E+08 Generic
Pu-240 1.60E-05 171 6.24E+06 3.03E+08 Generic
Pu-241 8.04E-07 171 1.24E+08 6.03E+09 Generic
Ra-226 4.23E-02 824 2.36E+03 1.15E+05 Generic
Sn-126 3.53E-03 824 2.83E+04 1.37E+06 Generic
Sr-90 2.25E-04 171 4 44E+05 2.15E+07 Generic
Tc-99 1.51E-02 171 6.61E+03 3.20E+05 Generic
Th-229 3.78E-03 824 2.65E+04 1.28E+06 Generic
Th-230 2.33E-02 1,171 4.30E+03 2.08E+05 Generic
U-232 3.21E-02 171 3.11E+03 1.51E+05 Generic
U-233 7.98E-04 1,171 1.25E+05 6.08E+06 Generic
U-234 5.00E-04 1,171 2.00E+05 9.70E+06 Generic
U-236 3.45E-04 171 2.90E+05 1.41E+07 Generic
U-233D 7.98E-04 1,171 1.25E+05 6.08E+06 Generic
C-14N 8.03E-05 171 1.25E+06 6.04E+07 Generic
Ra-226T 4.23E-02 824 2.36E+03 1.15E+05 Generic
Th-230T 2.33E-02 1,171 4.30E+03 2.08E+05 Generic
Notes:

SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
SWEF radionuclides with no future inventory are highlighted in orange when a generic waste form model is employed to set disposal limits.
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Table A-15. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST07.

. . Dose Factor | Time of Max . ...~ | Concentration Limit Waste
IHI Dose | Radionuclide (mrem Ci) Dose (Year) Inventory Limit (Ci) (uCi m) Form Limit
Ag-108m 5.10E-02 171 9.80E+03 4.75E+05 Generic
Am-241 1.11E-03 171 4 49E+05 2.18E+07 Generic
Am-242m 1.28E-03 171 3.91E+05 1.89E+07 Generic
Am-243 6.97E-03 171 7.18E+04 3.48E+06 Generic
C-14 6.45E-07 171 7.75E+08 3.76E+10 Generic
Cf-249 1.07E-02 171 4 65E+04 2.26E+06 Generic
Cf-251 4.71E-03 171 1.06E+05 5.14E+06 Generic
Cm-247 1.38E-02 1,171 3.63E+04 1.76E+06 Generic
Cm-248 6.09E-02 171 8.21E+03 3.98E+05 Generic
Cs-137 1.26E-03 171 3.97E+05 1.92E+07 Generic
[-129 1.80E-04 171 2.77TE+06 1.34E+08 Generic
K-40 7.01E-03 171 7.13E+04 3.46E+06 Generic
Nb-94 6.27E-02 171 7.97E+03 3.87E+05 Generic
Ni-59 6.71E-07 171 7.46E+08 3.62E+10 Generic
Ni-63 8.09E-08 171 6.18E+09 3.00E+11 Generic
Np-237 8.17E-03 1,171 6.12E+04 2.97E+06 Generic
Acute Pu-239 1.32E-03 171 3.79E+05 1.84E+07 Generic
Pu-240 1.31E-03 171 3.83E+05 1.86E+07 Generic
Pu-241 3.82E-05 171 1.31E+07 6.35E+08 Generic
Ra-226 7.12E-02 171 7.02E+03 3.41E+05 Generic
Sn-126 7.70E-02 171 6.49E+03 3.15E+05 Generic
Sr-90 1.62E-05 171 3.08E+07 1.49E+09 Generic
Tc-99 1.68E-06 171 2.97E+08 1.44E+10 Generic
Th-229 1.27E-02 171 3.95E+04 1.92E+06 Generic
Th-230 3.00E-02 1,171 1.66E+04 8.07E+05 Generic
U-232 1.97E-02 171 2.54E+04 1.23E+06 Generic
U-233 1.47E-03 1,171 3.41E+05 1.65E+07 Generic
U-234 3.11E-04 1,171 1.61E+06 7.79E+07 Generic
U-236 1.25E-04 1,171 4.01E+06 1.95E+08 Generic
U-233D 1.47E-03 1,171 3.41E+05 1.65E+07 Generic
C-14N 6.45E-07 171 7.75E+08 3.76E+10 Generic
[-129C 1.80E-04 171 2.77TE+06 1.34E+08 Generic
1-129J 1.80E-04 171 2.77TE+06 1.34E+08 Generic
Notes:

SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
SWEF radionuclides with no future inventory are highlighted in orange when a generic waste form model is employed to set disposal limits.
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Table A-16. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST07.

. . Dose Factor Time of Max . Concentration Waste
IHI Dose | Radionuclide (mrem yr1 Ci) | Dose (Year) Inventory Limit (Ci) Limit (uCi m) Form Limit
Ag-108m 1.19E-03 171 8.40E+04 4.07E+06 Generic
Am-241 2.35E-05 171 4.26E+06 2.07E+08 Generic
Am-242m 2.72E-05 171 3.68E+06 1.79E+08 Generic
Am-243 9.89E-05 171 1.01E+06 4.90E+07 Generic
C-14 8.03E-05 171 1.25E+06 6.04E+07 Generic
Cf-249 1.38E-04 171 7.27E+05 3.52E+07 Generic
Cf-251 7.35E-05 171 1.36E+06 6.59E+07 Generic
Cm-247 1.81E-04 1,171 5.52E+05 2.68E+07 Generic
Cm-248 7.11E-04 171 1.41E+05 6.82E+06 Generic
Cs-137 3.67E-05 171 2.72E+06 1.32E+08 Generic
-129 1.50E-03 171 6.65E+04 3.23E+06 Generic
K-40 5.98E-03 824 1.67E+04 8.12E+05 Generic
Nb-94 5.05E-03 824 1.98E+04 9.60E+05 Generic
Ni-59 1.64E-06 171 6.10E+07 2.96E+09 Generic
Ni-63 1.71E-06 171 5.85E+07 2.84E+09 Generic
Np-237 5.55E-04 1,171 1.80E+05 8.74E+06 Generic
Chronic Pu-239 1.62E-05 171 6.17E+06 2.99E+08 Generic
Pu-240 1.60E-05 171 6.24E+06 3.03E+08 Generic
Pu-241 8.04E-07 171 1.24E+08 6.03E+09 Generic
Ra-226 4.23E-02 824 2.36E+03 1.15E+05 Generic
Sn-126 3.53E-03 824 2.83E+04 1.37E+06 Generic
Sr-90 2.25E-04 171 4 44E+05 2.15E+07 Generic
Tc-99 1.51E-02 171 6.61E+03 3.20E+05 Generic
Th-229 3.77E-03 824 2.65E+04 1.28E+06 Generic
Th-230 2.33E-02 1,171 4.30E+03 2.08E+05 Generic
U-232 3.21E-02 171 3.11E+03 1.51E+05 Generic
U-233 7.98E-04 1,171 1.25E+05 6.08E+06 Generic
U-234 5.00E-04 1,171 2.00E+05 9.70E+06 Generic
U-236 3.45E-04 171 2.90E+05 1.41E+07 Generic
U-233D 7.98E-04 1,171 1.25E+05 6.08E+06 Generic
C-14N 8.03E-05 171 1.25E+06 6.04E+07 Generic
-129C 1.50E-03 171 6.65E+04 3.23E+06 Generic
1-129J 1.50E-03 171 6.65E+04 3.23E+06 Generic
Notes:

SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
SWEF radionuclides with no future inventory are highlighted in orange when a generic waste form model is employed to set disposal limits.
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Table A-17.Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST08.

. . Dose Factor | Time of Max . ...~ | Concentration Limit Waste
IHI Dose | Radionuclide (mrem Ci) Dose (Year) Inventory Limit (Ci) (uCi m) Form Limit
Ag-108m 5.10E-02 171 9.80E+03 4.75E+05 Generic
Am-241 1.11E-03 171 4 49E+05 2.18E+07 Generic
Am-242m 1.28E-03 171 3.91E+05 1.89E+07 Generic
Am-243 6.97E-03 171 7.18E+04 3.48E+06 Generic
C-14 6.45E-07 171 7.75E+08 3.76E+10 Generic
Cf-249 1.07E-02 171 4 65E+04 2.26E+06 Generic
Cf-251 4.71E-03 171 1.06E+05 5.14E+06 Generic
Cm-247 1.38E-02 1,171 3.63E+04 1.76E+06 Generic
Cm-248 6.09E-02 171 8.21E+03 3.98E+05 Generic
Cs-137 1.26E-03 171 3.97E+05 1.92E+07 Generic
[-129 1.80E-04 171 2.77TE+06 1.34E+08 Generic
K-40 7.01E-03 171 7.13E+04 3.46E+06 Generic
Nb-94 6.27E-02 171 7.97E+03 3.87E+05 Generic
Ni-59 6.71E-07 171 7.46E+08 3.62E+10 Generic
Ni-63 8.09E-08 171 6.18E+09 3.00E+11 Generic
Np-237 8.17E-03 1,171 6.12E+04 2.97E+06 Generic
Pu-239 1.32E-03 171 3.79E+05 1.84E+07 Generic
Pu-240 1.31E-03 171 3.83E+05 1.86E+07 Generic
Pu-241 3.82E-05 171 1.31E+07 6.35E+08 Generic
Acute Ra-226 7.12E-02 171 7.02E+03 3.41E+05 Generic
Sn-126 7.70E-02 171 6.49E+03 3.15E+05 Generic
Sr-90 1.62E-05 171 3.08E+07 1.49E+09 Generic
Tc-99 1.68E-06 171 2.97E+08 1.44E+10 Generic
Th-229 1.27E-02 171 3.95E+04 1.92E+06 Generic
Th-230 3.00E-02 1,171 1.66E+04 8.07E+05 Generic
U-232 1.97E-02 171 2.54E+04 1.23E+06 Generic
U-233 1.47E-03 1,171 3.41E+05 1.65E+07 Generic
U-234 3.11E-04 1,171 1.61E+06 7.79E+07 Generic
U-236 1.25E-04 1,171 4.02E+06 1.95E+08 Generic
U-233D 1.47E-03 1,171 3.41E+05 1.65E+07 Generic
C-14N 6.45E-07 171 7.75E+08 3.76E+10 Generic
Am-241B 3.34E-03 171 1.50E+05 5.03E+07 Special
C-14B 1.94E-06 171 2.58E+08 8.69E+10 Special
Cs-137B 3.78E-03 171 1.32E+05 4 45E+07 Special
[-129B 5.41E-04 171 9.24E+05 3.11E+08 Special
Ni-59B 2.01E-06 171 2.49E+08 8.36E+10 Special
Sr-90B 5.01E-05 171 9.98E+06 3.36E+09 Special
Tc-99B 5.05E-06 171 9.90E+07 3.33E+10 Special
U-233B 4.40E-03 1,171 1.14E+05 3.82E+07 Special
Notes:

SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
SWEF radionuclides with no future inventory are highlighted in orange when a generic waste form model is employed to set disposal limits.
SWEF radionuclides with no future inventory are highlighted in yellow when a SWF model is employed to set disposal limits.
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Table A-18. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST08.

. . Dose Factor Time of Max . Concentration Waste
IHI Dose | Radionuclide (mrem yr1 Ci) | Dose (Year) Inventory Limit (Ci) Limit (uCi m) Form Limit
Ag-108m 1.19E-03 171 8.40E+04 4.07E+06 Generic
Am-241 2.35E-05 171 4.26E+06 2.07E+08 Generic
Am-242m 2.72E-05 171 3.68E+06 1.79E+08 Generic
Am-243 9.89E-05 171 1.01E+06 4.90E+07 Generic
C-14 8.03E-05 171 1.25E+06 6.04E+07 Generic
Cf-249 1.38E-04 171 7.27E+05 3.52E+07 Generic
Cf-251 7.35E-05 171 1.36E+06 6.59E+07 Generic
Cm-247 1.81E-04 1,171 5.52E+05 2.68E+07 Generic
Cm-248 7.11E-04 171 1.41E+05 6.82E+06 Generic
Cs-137 3.67E-05 171 2.72E+06 1.32E+08 Generic
-129 1.50E-03 171 6.65E+04 3.23E+06 Generic
K-40 5.98E-03 824 1.67E+04 8.12E+05 Generic
Nb-94 5.05E-03 824 1.98E+04 9.60E+05 Generic
Ni-59 1.64E-06 171 6.10E+07 2.96E+09 Generic
Ni-63 1.71E-06 171 5.85E+07 2.84E+09 Generic
Np-237 5.55E-04 1,171 1.80E+05 8.74E+06 Generic
Pu-239 1.62E-05 171 6.17E+06 2.99E+08 Generic
Pu-240 1.60E-05 171 6.24E+06 3.03E+08 Generic
Pu-241 8.04E-07 171 1.24E+08 6.03E+09 Generic
Chronic Ra-226 4.23E-02 824 2.36E+03 1.15E+05 Generic
Sn-126 3.53E-03 824 2.83E+04 1.37E+06 Generic
Sr-90 2.25E-04 171 4 44E+05 2.15E+07 Generic
Tc-99 1.51E-02 171 6.61E+03 3.20E+05 Generic
Th-229 3.77E-03 824 2.65E+04 1.28E+06 Generic
Th-230 2.33E-02 1,171 4.30E+03 2.08E+05 Generic
U-232 3.21E-02 171 3.11E+03 1.51E+05 Generic
U-233 7.98E-04 1,171 1.25E+05 6.08E+06 Generic
U-234 5.00E-04 1,171 2.00E+05 9.70E+06 Generic
U-236 3.45E-04 171 2.90E+05 1.41E+07 Generic
U-233D 7.98E-04 1,171 1.25E+05 6.08E+06 Generic
C-14N 8.03E-05 171 1.25E+06 6.04E+07 Generic
Am-241B 7.04E-05 171 1.42E+06 4.78E+08 Special
C-14B 2.41E-04 171 4.15E+05 1.40E+08 Special
Cs-137B 1.82E-04 171 5.50E+05 1.85E+08 Special
I-129B 4.51E-03 171 2.22E+04 7.46E+06 Special
Ni-59B 4.92E-06 171 2.03E+07 6.84E+09 Special
Sr-90B 7.52E-04 171 1.33E+05 4 47TE+07 Special
Tc-99B 4.54E-02 171 2.20E+03 7.41E+05 Special
U-233B 2.50E-03 1,171 4.00E+04 1.35E+07 Special
Notes:

SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
SWEF radionuclides with no future inventory are highlighted in orange when a generic waste form model is employed to set disposal limits.

SWEF radionuclides with no future inventory are highlighted in yellow when a SWF model is employed to set disposal limits.
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Table A-19. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST09.

. . Dose Factor | Time of Max . ...~ | Concentration Limit Waste
IHI Dose | Radionuclide (mrem Ci) Dose (Year) Inventory Limit (Ci) (uCi m) Form Limit
Ag-108m 5.10E-02 171 9.80E+03 4.75E+05 Generic
Am-241 1.11E-03 171 4 49E+05 2.18E+07 Generic
Am-242m 1.28E-03 171 3.91E+05 1.90E+07 Generic
Am-243 6.97E-03 171 7.18E+04 3.48E+06 Generic
C-14 6.45E-07 171 7.75E+08 3.76E+10 Generic
Cf-249 1.07E-02 171 4 65E+04 2.26E+06 Generic
Cf-251 4.71E-03 171 1.06E+05 5.14E+06 Generic
Cm-247 1.38E-02 1,171 3.63E+04 1.76E+06 Generic
Cm-248 6.09E-02 171 8.21E+03 3.98E+05 Generic
Cs-137 1.26E-03 171 3.97E+05 1.92E+07 Generic
[-129 1.80E-04 171 2.77TE+06 1.34E+08 Generic
K-40 7.01E-03 171 7.13E+04 3.46E+06 Generic
Nb-94 6.27E-02 171 7.97E+03 3.87E+05 Generic
Ni-59 6.71E-07 171 7.46E+08 3.62E+10 Generic
Ni-63 8.09E-08 171 6.18E+09 3.00E+11 Generic
Np-237 8.17E-03 1,171 6.12E+04 2.97E+06 Generic
Pu-239 1.32E-03 171 3.79E+05 1.84E+07 Generic
Pu-240 1.31E-03 171 3.83E+05 1.86E+07 Generic
Pu-241 3.82E-05 171 1.31E+07 6.35E+08 Generic
Ra-226 7.12E-02 171 7.02E+03 3.41E+05 Generic
Sn-126 7.70E-02 171 6.49E+03 3.15E+05 Generic
Sr-90 1.62E-05 171 3.08E+07 1.49E+09 Generic
Acute Tc-99 1.68E-06 171 2.97E+08 1.44E+10 Generic
Th-229 1.27E-02 171 3.95E+04 1.92E+06 Generic
Th-230 3.00E-02 1,171 1.67E+04 8.10E+05 Generic
U-232 1.97E-02 171 2.54E+04 1.23E+06 Generic
U-233 1.46E-03 1,171 3.42E+05 1.66E+07 Generic
U-234 3.10E-04 1,171 1.61E+06 7.82E+07 Generic
U-236 1.25E-04 1,171 4.02E+06 1.95E+08 Generic
U-233D 1.46E-03 1,171 3.42E+05 1.66E+07 Generic
C-14N 6.45E-07 171 7.75E+08 3.76E+10 Generic
C-14X 6.45E-07 171 7.75E+08 3.76E+10 Generic
Am-241B 3.34E-03 171 1.50E+05 5.03E+07 Special
C-14B 1.94E-06 171 2.58E+08 8.69E+10 Special
Cs-137B 3.78E-03 171 1.32E+05 4 45E+07 Special
[-129B 5.41E-04 171 9.24E+05 3.11E+08 Special
Ni-59B 2.01E-06 171 2.49E+08 8.36E+10 Special
Np-237B 2.45E-02 1,171 2.04E+04 6.87E+06 Special
Pu-239B 3.96E-03 171 1.26E+05 4.25E+07 Special
Pu-240B 3.92E-03 171 1.28E+05 4.29E+07 Special
Pu-241B 1.15E-04 171 4.36E+06 1.47E+09 Special
Sr-90B 5.01E-05 171 9.98E+06 3.36E+09 Special
Tc-99B 5.05E-06 171 9.90E+07 3.33E+10 Special
U-233B 4.39E-03 1,171 1.14E+05 3.83E+07 Special
U-233E 4.39E-03 1,171 1.14E+05 3.83E+07 Special
U-234B 9.35E-04 1,171 5.35E+05 1.80E+08 Special
Notes:

SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
SWEF radionuclides with no future inventory are highlighted in orange when a generic waste form model is employed to set disposal limits.
SWEF radionuclides with future inventory are highlighted in blue when a SWF model is employed to set disposal limits.
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Table A-20. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST09.

. . Dose Factor Time of Max . Concentration Waste
IHI Dose | Radionuclide (mrem yr1 Ci) | Dose (Year) Inventory Limit (Ci) Limit (uCi m) Form Limit
Ag-108m 1.19E-03 171 8.40E+04 4.07E+06 Generic
Am-241 2.35E-05 171 4.26E+06 2.07E+08 Generic
Am-242m 2.71E-05 171 3.68E+06 1.79E+08 Generic
Am-243 9.89E-05 171 1.01E+06 4.90E+07 Generic
C-14 8.03E-05 171 1.25E+06 6.04E+07 Generic
Cf-249 1.38E-04 171 7.27E+05 3.53E+07 Generic
Cf-251 7.35E-05 171 1.36E+06 6.59E+07 Generic
Cm-247 1.81E-04 1,171 5.52E+05 2.68E+07 Generic
Cm-248 7.11E-04 171 1.41E+05 6.82E+06 Generic
Cs-137 3.67E-05 171 2.72E+06 1.32E+08 Generic
-129 1.50E-03 171 6.65E+04 3.23E+06 Generic
K-40 5.98E-03 824 1.67E+04 8.12E+05 Generic
Nb-94 5.05E-03 824 1.98E+04 9.60E+05 Generic
Ni-59 1.64E-06 171 6.10E+07 2.96E+09 Generic
Ni-63 1.71E-06 171 5.85E+07 2.84E+09 Generic
Np-237 5.55E-04 1,171 1.80E+05 8.74E+06 Generic
Pu-239 1.62E-05 171 6.17E+06 2.99E+08 Generic
Pu-240 1.60E-05 171 6.24E+06 3.03E+08 Generic
Pu-241 8.04E-07 171 1.24E+08 6.03E+09 Generic
Ra-226 4.23E-02 824 2.36E+03 1.15E+05 Generic
Sn-126 3.53E-03 824 2.83E+04 1.37E+06 Generic
Sr-90 2.25E-04 171 4 44E+05 2.15E+07 Generic
Chronic Tc-99 1.51E-02 171 6.61E+03 3.20E+05 Generic
Th-229 3.77E-03 824 2.65E+04 1.28E+06 Generic
Th-230 2.32E-02 1,171 4.31E+03 2.09E+05 Generic
U-232 3.21E-02 171 3.11E+03 1.51E+05 Generic
U-233 7.97E-04 1,171 1.26E+05 6.09E+06 Generic
U-234 4.99E-04 1,171 2.00E+05 9.72E+06 Generic
U-236 3.45E-04 171 2.90E+05 1.41E+07 Generic
U-233D 7.97E-04 1,171 1.26E+05 6.09E+06 Generic
C-14N 8.03E-05 171 1.25E+06 6.04E+07 Generic
C-14X 8.03E-05 171 1.25E+06 6.04E+07 Generic
Am-241B 7.04E-05 171 1.42E+06 4.78E+08 Special
C-14B 2.41E-04 171 4.15E+05 1.40E+08 Special
Cs-137B 1.82E-04 171 5.50E+05 1.85E+08 Special
-129B 4.51E-03 171 2.22E+04 7.46E+06 Special
Ni-59B 4.92E-06 171 2.03E+07 6.84E+09 Special
Np-237B 1.66E-03 1,171 6.01E+04 2.02E+07 Special
Pu-239B 4.86E-05 171 2.06E+06 6.92E+08 Special
Pu-240B 4.81E-05 171 2.08E+06 7.00E+08 Special
Pu-241B 2.41E-06 171 4.15E+07 1.39E+10 Special
Sr-90B 7.52E-04 171 1.33E+05 4 47TE+07 Special
Tc-99B 4.54E-02 171 2.20E+03 7.41E+05 Special
U-233B 2.49E-03 1,171 4.01E+04 1.35E+07 Special
U-233E 2.49E-03 1,171 4.01E+04 1.35E+07 Special
U-234B 1.62E-03 1,171 6.17E+04 2.08E+07 Special
Notes:

SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
SWEF radionuclides with no future inventory are highlighted in orange when a generic waste form model is employed to set disposal limits.
SWF radionuclides with future inventory are highlighted in blue when a SWF model is employed to set disposal limits.
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Table A-21.Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST10.

. . Dose Factor | Time of Max . ...~ | Concentration Limit Waste
IHI Dose | Radionuclide (mrem Ci) Dose (Year) Inventory Limit (Ci) (uCi m) Form Limit
Ag-108m 5.61E-02 171 8.91E+03 4.75E+05 Generic
Am-241 1.23E-03 171 4.08E+05 2.18E+07 Generic
Am-242m 1.41E-03 171 3.56E+05 1.90E+07 Generic
Am-243 7.67E-03 171 6.52E+04 3.48E+06 Generic
C-14 7.10E-07 171 7.04E+08 3.76E+10 Generic
Cf-249 1.18E-02 171 4.23E+04 2.26E+06 Generic
Cf-251 5.19E-03 171 9.64E+04 5.14E+06 Generic
Cm-247 1.51E-02 1,171 3.30E+04 1.76E+06 Generic
Cm-248 6.70E-02 171 7.46E+03 3.98E+05 Generic
Cs-137 1.39E-03 171 3.60E+05 1.92E+07 Generic
[-129 1.99E-04 171 2.52E+06 1.34E+08 Generic
K-40 7.71E-03 171 6.48E+04 3.46E+06 Generic
Nb-94 6.90E-02 171 7.25E+03 3.87E+05 Generic
Ni-59 7.38E-07 171 6.77E+08 3.62E+10 Generic
Ni-63 8.90E-08 171 5.62E+09 3.00E+11 Generic
Np-237 8.99E-03 1,171 5.56E+04 2.97E+06 Generic
Pu-239 1.45E-03 171 3.44E+05 1.84E+07 Generic
Pu-240 1.44E-03 171 3.48E+05 1.86E+07 Generic
Pu-241 4.21E-05 171 1.19E+07 6.35E+08 Generic
Ra-226 7.84E-02 171 6.38E+03 3.41E+05 Generic
Sn-126 8.48E-02 171 5.90E+03 3.15E+05 Generic
Sr-90 1.79E-05 171 2.80E+07 1.49E+09 Generic
Acute Tc-99 1.85E-06 171 2.70E+08 1.44E+10 Generic
Th-229 1.39E-02 171 3.59E+04 1.92E+06 Generic
Th-230 3.27E-02 1,171 1.53E+04 8.15E+05 Generic
U-232 2.16E-02 171 2.31E+04 1.23E+06 Generic
U-233 1.60E-03 1,171 3.13E+05 1.67E+07 Generic
U-234 3.38E-04 1,171 1.48E+06 7.90E+07 Generic
U-236 1.37E-04 1,171 3.65E+06 1.95E+08 Generic
U-233D 1.60E-03 1,171 3.13E+05 1.67E+07 Generic
C-14N 7.10E-07 171 7.04E+08 3.76E+10 Generic
Am-241B 3.68E-03 171 1.36E+05 5.03E+07 Special
C-14B 2.13E-06 171 2.35E+08 8.69E+10 Special
Cs-137B 417E-03 171 1.20E+05 4 45E+07 Special
[-129B 5.96E-04 171 8.39E+05 3.11E+08 Special
Ni-59B 2.21E-06 171 2.26E+08 8.36E+10 Special
Np-237B 2.70E-02 1,171 1.85E+04 6.87E+06 Special
Pu-239B 4.36E-03 171 1.15E+05 4.25E+07 Special
Pu-240B 4.31E-03 171 1.16E+05 4.29E+07 Special
Pu-241B 1.26E-04 171 3.96E+06 1.47E+09 Special
Sr-90B 5.52E-05 171 9.06E+06 3.36E+09 Special
Tc-99B 5.56E-06 171 8.99E+07 3.33E+10 Special
U-233B 4.80E-03 1,171 1.04E+05 3.86E+07 Special
U-233E 4.80E-03 1,171 1.04E+05 3.86E+07 Special
U-234B 1.02E-03 1,171 4 90E+05 1.82E+08 Special
Notes:

SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
SWEF radionuclides with future inventory are highlighted in blue when a SWF model is employed to set disposal limits.

81



SRNL-STI-2021-000309

Revision 0

Table A-22. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST10.

. . Dose Factor Time of Max . Concentration Waste
IHI Dose | Radionuclide (mrem yr1 Ci) | Dose (Year) Inventory Limit (Ci) Limit (uCi m) Form Limit
Ag-108m 1.31E-03 171 7.63E+04 4.07E+06 Generic
Am-241 2.58E-05 171 3.87E+06 2.07E+08 Generic
Am-242m 2.98E-05 171 3.35E+06 1.79E+08 Generic
Am-243 1.09E-04 171 9.18E+05 4.90E+07 Generic
C-14 8.84E-05 171 1.13E+06 6.04E+07 Generic
Cf-249 1.51E-04 171 6.61E+05 3.53E+07 Generic
Cf-251 8.09E-05 171 1.24E+06 6.59E+07 Generic
Cm-247 1.99E-04 1,171 5.02E+05 2.68E+07 Generic
Cm-248 7.83E-04 171 1.28E+05 6.82E+06 Generic
Cs-137 4.04E-05 171 2.47E+06 1.32E+08 Generic
-129 1.65E-03 171 6.04E+04 3.23E+06 Generic
K-40 6.58E-03 824 1.52E+04 8.12E+05 Generic
Nb-94 5.56E-03 824 1.80E+04 9.60E+05 Generic
Ni-59 1.80E-06 171 5.54E+07 2.96E+09 Generic
Ni-63 1.88E-06 171 5.32E+07 2.84E+09 Generic
Np-237 6.11E-04 1,171 1.64E+05 8.74E+06 Generic
Pu-239 1.78E-05 171 5.61E+06 2.99E+08 Generic
Pu-240 1.76E-05 171 5.67E+06 3.03E+08 Generic
Pu-241 8.85E-07 171 1.13E+08 6.03E+09 Generic
Ra-226 4.66E-02 824 2.15E+03 1.15E+05 Generic
Sn-126 3.89E-03 824 2.57TE+04 1.37E+06 Generic
Sr-90 2.48E-04 171 4.04E+05 2.15E+07 Generic
Chronic Tc-99 1.67E-02 171 6.00E+03 3.20E+05 Generic
Th-229 4.15E-03 824 241E+04 1.28E+06 Generic
Th-230 2.54E-02 1,171 3.94E+03 2.11E+05 Generic
U-232 3.54E-02 171 2.83E+03 1.51E+05 Generic
U-233 8.73E-04 1,171 1.15E+05 6.12E+06 Generic
U-234 5.47E-04 1,171 1.83E+05 9.76E+06 Generic
U-236 3.80E-04 171 2.63E+05 1.41E+07 Generic
U-233D 8.73E-04 1,171 1.15E+05 6.12E+06 Generic
C-14N 8.84E-05 171 1.13E+06 6.04E+07 Generic
Am-241B 7.75E-05 171 1.29E+06 4.78E+08 Special
C-14B 2.65E-04 171 3.77E+05 1.40E+08 Special
Cs-137B 2.00E-04 171 5.00E+05 1.85E+08 Special
-129B 4.97E-03 171 2.01E+04 7.46E+06 Special
Ni-59B 5.42E-06 171 1.85E+07 6.84E+09 Special
Np-237B 1.83E-03 1,171 5.46E+04 2.02E+07 Special
Pu-239B 5.35E-05 171 1.87E+06 6.92E+08 Special
Pu-240B 5.29E-05 171 1.89E+06 7.00E+08 Special
Pu-241B 2.65E-06 171 3.77E+07 1.40E+10 Special
Sr-90B 8.28E-04 171 1.21E+05 4 47TE+07 Special
Tc-99B 5.00E-02 171 2.00E+03 7.41E+05 Special
U-233B 2.73E-03 1,171 3.66E+04 1.36E+07 Special
U-233E 2.73E-03 1,171 3.66E+04 1.36E+07 Special
U-234B 1.77E-03 1,171 5.64E+04 2.09E+07 Special
Notes:

SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
SWEF radionuclides with future inventory are highlighted in blue when a SWF model is employed to set disposal limits.

82



SRNL-STI-2021-000309

Revision 0

Table A-23.Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST11.

. . Dose Factor | Time of Max . ...~ | Concentration Limit Waste
IHI Dose | Radionuclide (mrem Ci) Dose (Year) Inventory Limit (Ci) (uCi m) Form Limit
Ag-108m 6.55E-02 171 7.64E+03 4.75E+05 Generic
Am-241 1.43E-03 171 3.49E+05 2.18E+07 Generic
Am-242m 1.64E-03 171 3.05E+05 1.90E+07 Generic
Am-243 8.94E-03 171 5.59E+04 3.48E+06 Generic
C-14 8.29E-07 171 6.03E+08 3.76E+10 Generic
Cf-249 1.38E-02 171 3.63E+04 2.26E+06 Generic
Cf-251 6.05E-03 171 8.26E+04 5.14E+06 Generic
Cm-247 1.77E-02 1,171 2.83E+04 1.76E+06 Generic
Cm-248 7.82E-02 171 6.40E+03 3.98E+05 Generic
Cs-137 1.62E-03 171 3.09E+05 1.92E+07 Generic
[-129 2.32E-04 171 2.16E+06 1.34E+08 Generic
K-40 9.00E-03 171 5.56E+04 3.46E+06 Generic
Nb-94 8.05E-02 171 6.21E+03 3.87E+05 Generic
Ni-59 8.61E-07 171 5.81E+08 3.62E+10 Generic
Ni-63 1.04E-07 171 4.81E+09 3.00E+11 Generic
Acute Np-237 1.05E-02 1,171 4. 7TE+04 2.97E+06 Generic
Pu-239 1.69E-03 171 2.95E+05 1.84E+07 Generic
Pu-240 1.68E-03 171 2.98E+05 1.86E+07 Generic
Pu-241 4.91E-05 171 1.02E+07 6.35E+08 Generic
Ra-226 9.14E-02 171 547E+03 3.41E+05 Generic
Sn-126 9.88E-02 171 5.06E+03 3.15E+05 Generic
Sr-90 2.08E-05 171 2.40E+07 1.49E+09 Generic
Tc-99 2.16E-06 171 2.31E+08 1.44E+10 Generic
Th-229 1.62E-02 171 3.08E+04 1.92E+06 Generic
Th-230 3.82E-02 1,171 1.31E+04 8.15E+05 Generic
U-232 2.52E-02 171 1.98E+04 1.23E+06 Generic
U-233 1.86E-03 1,171 2.69E+05 1.67E+07 Generic
U-234 3.94E-04 1,171 1.27E+06 7.90E+07 Generic
U-236 1.60E-04 1,171 3.13E+06 1.95E+08 Generic
U-233D 1.86E-03 1,171 2.69E+05 1.67E+07 Generic
C-14N 8.29E-07 171 6.03E+08 3.76E+10 Generic
Notes:

SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
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Table A-24.Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST11

. . Dose Factor Time of Max . Concentration Waste
IHI Dose | Radionuclide (mrem yr1 Ci) | Dose (Year) Inventory Limit (Ci) Limit (uCi m) Form Limit
Ag-108m 1.53E-03 171 6.54E+04 4.07E+06 Generic
Am-241 3.01E-05 171 3.32E+06 2.07E+08 Generic
Am-242m 3.48E-05 171 2.87E+06 1.79E+08 Generic
Am-243 1.27E-04 171 7.87E+05 4.90E+07 Generic
C-14 1.03E-04 171 9.70E+05 6.04E+07 Generic
Cf-249 1.77E-04 171 5.66E+05 3.53E+07 Generic
Cf-251 9.44E-05 171 1.06E+06 6.59E+07 Generic
Cm-247 2.33E-04 1,171 4.30E+05 2.68E+07 Generic
Cm-248 9.13E-04 171 1.10E+05 6.82E+06 Generic
Cs-137 4.71E-05 171 2.12E+06 1.32E+08 Generic
I-129 1.93E-03 171 5.18E+04 3.23E+06 Generic
K-40 7.67E-03 824 1.30E+04 8.12E+05 Generic
Nb-94 6.49E-03 824 1.54E+04 9.60E+05 Generic
Ni-59 2.10E-06 171 4.75E+07 2.96E+09 Generic
Ni-63 2.19E-06 171 4.56E+07 2.84E+09 Generic
Chronic Np-237 7.12E-04 1,171 1.40E+05 8.74E+06 Generic
Pu-239 2.08E-05 171 4.81E+06 2.99E+08 Generic
Pu-240 2.06E-05 171 4.86E+06 3.03E+08 Generic
Pu-241 1.03E-06 171 9.69E+07 6.03E+09 Generic
Ra-226 5.43E-02 824 1.84E+03 1.15E+05 Generic
Sn-126 4.53E-03 824 2.21E+04 1.37E+06 Generic
Sr-90 2.89E-04 171 3.46E+05 2.15E+07 Generic
Tc-99 1.94E-02 171 5.15E+03 3.20E+05 Generic
Th-229 4.85E-03 824 2.06E+04 1.28E+06 Generic
Th-230 2.96E-02 1,171 3.38E+03 2.11E+05 Generic
U-232 4.12E-02 171 2.42E+03 1.51E+05 Generic
U-233 1.02E-03 1,171 9.82E+04 6.12E+06 Generic
U-234 6.38E-04 1,171 1.57E+05 9.76E+06 Generic
U-236 4.43E-04 171 2.26E+05 1.41E+07 Generic
U-233D 1.02E-03 1,171 9.82E+04 6.12E+06 Generic
C-14N 1.03E-04 171 9.70E+05 6.04E+07 Generic
Notes:

SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
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Table A-25. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST14

. . Dose Factor | Time of Max . ... | Concentration Limit Waste
IHI Dose | Radionuclide (mrem Ci) Dose (Year) Inventory Limit (Ci) (uCi m) Form Limit
Ag-108m 5.10E-02 17 9.80E+03 4.75E+05 Generic
Am-241 1.11E-03 17 4.49E+05 2.18E+07 Generic
Am-242m 1.28E-03 171 3.91E+05 1.90E+07 Generic
Am-243 6.97E-03 171 7.18E+04 3.48E+06 Generic
C-14 6.45E-07 171 7.75E+08 3.76E+10 Generic
Cf-249 1.07E-02 171 4.65E+04 2.26E+06 Generic
Cf-251 4.71E-03 171 1.06E+05 5.14E+06 Generic
Cm-247 1.38E-02 1,171 3.63E+04 1.76E+06 Generic
Cm-248 6.09E-02 17 8.21E+03 3.98E+05 Generic
Cs-137 1.26E-03 17 3.97E+05 1.92E+07 Generic
I-129 1.80E-04 17 2.77E+06 1.34E+08 Generic
K-40 7.01E-03 17 7.13E+04 3.46E+06 Generic
Nb-94 6.27E-02 171 7.97E+03 3.87E+05 Generic
Ni-59 6.71E-07 171 7.46E+08 3.62E+10 Generic
Ni-63 8.09E-08 171 6.18E+09 3.00E+11 Generic
Np-237 8.17E-03 1,171 6.12E+04 2.97E+06 Generic
Pu-239 1.32E-03 17 3.79E+05 1.84E+07 Generic
Pu-240 1.31E-03 17 3.83E+05 1.86E+07 Generic
Acute Pu-241 3.82E-05 17 1.31E+07 6.35E+08 Generic
Ra-226 7.12E-02 17 7.02E+03 3.41E+05 Generic
Sn-126 7.70E-02 17 6.49E+03 3.15E+05 Generic
Sr-90 1.62E-05 171 3.08E+07 1.49E+09 Generic
Tc-99 1.68E-06 171 2.97E+08 1.44E+10 Generic
Th-229 1.27E-02 171 3.95E+04 1.92E+06 Generic
Th-230 2.99E-02 1,171 1.67E+04 8.10E+05 Generic
U-232 1.97E-02 171 2.54E+04 1.23E+06 Generic
U-233 1.46E-03 1,171 3.42E+05 1.66E+07 Generic
U-234 3.10E-04 1,171 1.61E+06 7.82E+07 Generic
U-236 1.25E-04 1,171 4.02E+06 1.95E+08 Generic
U-233D 1.46E-03 1,171 3.42E+05 1.66E+07 Generic
C-14N 6.45E-07 171 7.75E+08 3.76E+10 Generic
Ag-108mH 7.65E-27 171 Special
C-14H 6.45E-07 171 7.75E+08 3.76E+10 Generic
Nb-94H 9.05E-27 171 Special
Ni-59H 6.71E-07 171 7.46E+08 3.62E+10 Generic
Ni-63H 8.09E-08 17 6.18E+09 3.00E+11 Generic
Tc-99H 1.68E-06 171 2.97E+08 1.44E+10 Generic
Notes:

--- = numerical values exceeding 1 x 1020
SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.

SWEF radionuclides with no future inventory are highlighted in orange when a generic waste form model is employed to set disposal limits.
SWEF radionuclides with no future inventory are highlighted in yellow when a SWF model is employed to set disposal limits.
The SWF model includes explicit gamma ray analyses (Verse, 2021).
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Table A-26. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST14

. . Dose Factor Time of Max . Concentration Waste
IHI Dose | Radionuclide (mrem yr1 Ci) | Dose (Year) Inventory Limit (Ci) Limit (4Ci m-) Form Limit
Ag-108m 1.19E-03 171 8.40E+04 4.07E+06 Generic
Am-241 2.35E-05 171 4.26E+06 2.07E+08 Generic
Am-242m 2.71E-05 171 3.68E+06 1.79E+08 Generic
Am-243 9.89E-05 171 1.01E+06 4 90E+07 Generic
C-14 8.03E-05 171 1.25E+06 6.04E+07 Generic
Cf-249 1.38E-04 171 7.27TE+05 3.53E+07 Generic
Cf-251 7.35E-05 171 1.36E+06 6.59E+07 Generic
Cm-247 1.81E-04 1,171 5.52E+05 2.68E+07 Generic
Cm-248 7.11E-04 171 1.41E+05 6.82E+06 Generic
Cs-137 3.67E-05 171 2.72E+06 1.32E+08 Generic
1-129 1.50E-03 171 6.65E+04 3.23E+06 Generic
K-40 5.98E-03 824 1.67E+04 8.12E+05 Generic
Nb-94 5.05E-03 824 1.98E+04 9.60E+05 Generic
Ni-59 1.64E-06 171 6.10E+07 2.96E+09 Generic
Ni-63 1.71E-06 171 5.85E+07 2.84E+09 Generic
Np-237 5.55E-04 1,171 1.80E+05 8.74E+06 Generic
Pu-239 1.62E-05 171 6.17E+06 2.99E+08 Generic
Pu-240 1.60E-05 171 6.24E+06 3.03E+08 Generic
Chronic Pu-241 8.04E-07 171 1.24E+08 6.03E+09 Generic
Ra-226 4.23E-02 824 2.36E+03 1.15E+05 Generic
Sn-126 3.53E-03 824 2.83E+04 1.37E+06 Generic
Sr-90 2.25E-04 171 4.44E+05 2.15E+07 Generic
Tc-99 1.51E-02 171 6.61E+03 3.20E+05 Generic
Th-229 3.77E-03 824 2.65E+04 1.28E+06 Generic
Th-230 2.32E-02 1,171 4.31E+03 2.09E+05 Generic
U-232 3.21E-02 171 3.11E+03 1.51E+05 Generic
U-233 7.97E-04 1,171 1.26E+05 6.09E+06 Generic
U-234 4.99E-04 1,171 2.00E+05 9.72E+06 Generic
U-236 3.45E-04 171 2.90E+05 1.41E+07 Generic
U-233D 7.97E-04 1,171 1.26E+05 6.09E+06 Generic
C-14N 8.03E-05 171 1.25E+06 6.04E+07 Generic
Ag-108mH 6.32E-03 423 1.58E+04 1.01E+09 Special
C-14H 8.03E-05 171 1.25E+06 6.04E+07 Generic
Nb-94H 2.26E-02 423 4.43E+03 2.83E+08 Special
Ni-59H 1.64E-06 171 6.10E+07 2.96E+09 Generic
Ni-63H 1.71E-06 171 5.85E+07 2.84E+09 Generic
Tc-99H 1.51E-02 171 6.61E+03 3.20E+05 Generic
Notes:

SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
SWEF radionuclides with no future inventory are highlighted in orange when a generic waste form model is employed to set disposal limits.

SWEF radionuclides with no future inventory are highlighted in yellow when a SWF model is employed to set disposal limits.

The SWF model includes explicit gamma ray analyses (Verse, 2021).
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Table A-27. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST17

Concentration
. . Dose Factor Time of Max Dose Invento . . Waste Form
IHI Dose | Radionuclide (mrem Ci) (Year) Limit (C?), Limit (J;CI m: Limit
Ag-108m 5.38E-02 171 9.29E+03 4 56E+05 Generic
Am-241 1.17E-03 171 4.26E+05 2.09E+07 Generic
Am-242m 1.40E-03 171 3.57E+05 1.75E+07 Generic
Am-243 7.07E-03 171 7.07E+04 3.47E+06 Generic
C-14 6.56E-07 171 7.63E+08 3.75E+10 Generic
Cf-249 1.14E-02 171 4.37E+04 2.15E+06 Generic
Cf-251 4.87E-03 171 1.03E+05 5.05E+06 Generic
Cm-247 1.39E-02 1,171 3.59E+04 1.76E+06 Generic
Cm-248 6.17E-02 171 8.11E+03 3.98E+05 Generic
Cs-137 2.27E-03 171 2.20E+05 1.08E+07 Generic
[-129 1.83E-04 171 2.74E+06 1.34E+08 Generic
K-40 7.10E-03 171 7.05E+04 3.46E+06 Generic
Nb-94 6.35E-02 171 7.87E+03 3.86E+05 Generic
Ni-59 6.79E-07 171 7.36E+08 3.62E+10 Generic
Ni-63 9.74E-08 171 5.13E+09 2.52E+11 Generic
Acute Np-237 8.27E-03 1,171 6.04E+04 2.97E+06 Generic
Pu-239 1.34E-03 171 3.74E+05 1.84E+07 Generic
Pu-240 1.33E-03 171 3.77E+05 1.85E+07 Generic
Pu-241 4.02E-05 171 1.25E+07 6.12E+08 Generic
Ra-226 7.29E-02 171 6.86E+03 3.37E+05 Generic
Sn-126 7.80E-02 171 6.41E+03 3.15E+05 Generic
Sr-90 3.00E-05 171 1.67E+07 8.18E+08 Generic
Tc-99 1.71E-06 171 2.93E+08 1.44E+10 Generic
Th-229 1.28E-02 171 3.89E+04 1.91E+06 Generic
Th-230 3.01E-02 1,171 1.66E+04 8.15E+05 Generic
U-232 2.56E-02 171 1.95E+04 9.59E+05 Generic
U-233 1.47E-03 1,171 3.40E+05 1.67E+07 Generic
U-234 3.11E-04 1,171 1.61E+06 7.90E+07 Generic
U-236 1.26E-04 1,171 3.96E+06 1.95E+08 Generic
U-233D 1.47E-03 1,171 3.40E+05 1.67E+07 Generic
C-14N 6.56E-07 171 7.63E+08 3.75E+10 Generic
Notes:

SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
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Table A-28. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST17

. . Dose Factor Time of Max . Concentration Waste
IHI Dose | Radionuclide (mrem yr1 Ci) | Dose (Year) Inventory Limit (Ci) Limit (uCi m) Form Limit
Ag-108m 1.26E-03 171 7.95E+04 3.91E+06 Generic
Am-241 247E-05 171 4.04E+06 1.99E+08 Generic
Am-242m 3.03E-05 171 3.30E+06 1.62E+08 Generic
Am-243 1.00E-04 171 9.96E+05 4.89E+07 Generic
C-14 8.16E-05 171 1.23E+06 6.02E+07 Generic
Cf-249 1.46E-04 171 6.84E+05 3.36E+07 Generic
Cf-251 7.59E-05 171 1.32E+06 6.47E+07 Generic
Cm-247 1.83E-04 1,171 5.45E+05 2.68E+07 Generic
Cm-248 7.20E-04 171 1.39E+05 6.82E+06 Generic
Cs-137 6.60E-05 171 1.51E+06 744E+07 Generic
I-129 1.52E-03 171 6.57E+04 3.23E+06 Generic
K-40 6.05E-03 824 1.65E+04 8.12E+05 Generic
Nb-94 5.12E-03 824 1.95E+04 9.59E+05 Generic
Ni-59 1.66E-06 171 6.02E+07 2.96E+09 Generic
Ni-63 2.06E-06 171 4.86E+07 2.39E+09 Generic
Chronic Np-237 5.62E-04 1,171 1.78E+05 8.74E+06 Generic
Pu-239 1.64E-05 171 6.09E+06 2.99E+08 Generic
Pu-240 1.63E-05 171 6.14E+06 3.02E+08 Generic
Pu-241 8.43E-07 171 1.19E+08 5.82E+09 Generic
Ra-226 4.33E-02 824 2.31E+03 1.13E+05 Generic
Sn-126 3.57E-03 824 2.80E+04 1.37E+06 Generic
Sr-90 4.16E-04 171 2.40E+05 1.18E+07 Generic
Tc-99 1.53E-02 171 6.52E+03 3.20E+05 Generic
Th-229 3.83E-03 824 2.61E+04 1.28E+06 Generic
Th-230 2.33E-02 1,171 4.29E+03 2.11E+05 Generic
U-232 4.18E-02 171 2.39E+03 1.17E+05 Generic
U-233 8.03E-04 1,171 1.25E+05 6.12E+06 Generic
U-234 5.03E-04 1,171 1.99E+05 9.76E+06 Generic
U-236 3.50E-04 171 2.86E+05 1.41E+07 Generic
U-233D 8.03E-04 1,171 1.25E+05 6.12E+06 Generic
C-14N 8.16E-05 171 1.23E+06 6.02E+07 Generic
Notes:

SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
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Table A-29. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST18

IHI Dose | Radionuclide Dose Factor Time of Max Dose Inventory Concentration | Waste Form
(mrem Ci-") (Year) Limit (Ci) Limit (uCi m-3) Limit
Ag-108m 5.38E-02 171 9.29E+03 4.56E+05 Generic
Am-241 1.17E-03 171 4.26E+05 2.09E+07 Generic
Am-242m 1.40E-03 171 3.57E+05 1.75E+07 Generic
Am-243 7.07E-03 171 7.07E+04 3.47E+06 Generic
C-14 6.56E-07 171 7.63E+08 3.75E+10 Generic
Cf-249 1.14E-02 171 4.37E+04 2.15E+06 Generic
Cf-251 4.87E-03 171 1.03E+05 5.05E+06 Generic
Cm-247 1.39E-02 1,171 3.59E+04 1.76E+06 Generic
Cm-248 6.17E-02 171 8.11E+03 3.98E+05 Generic
Cs-137 2.27E-03 171 2.20E+05 1.08E+07 Generic
I-129 1.83E-04 171 2.74E+06 1.34E+08 Generic
K-40 7.10E-03 171 7.05E+04 3.46E+06 Generic
Nb-94 6.35E-02 171 7.87E+03 3.86E+05 Generic
Ni-59 6.79E-07 171 7.36E+08 3.62E+10 Generic
Ni-63 9.74E-08 171 5.13E+09 2.52E+11 Generic
Acute Np-237 8.27E-03 1,171 6.04E+04 2.97E+06 Generic
Pu-239 1.34E-03 171 3.74E+05 1.84E+07 Generic
Pu-240 1.33E-03 171 3.77E+05 1.85E+07 Generic
Pu-241 4.02E-05 171 1.25E+07 6.12E+08 Generic
Ra-226 7.29E-02 171 6.86E+03 3.37E+05 Generic
Sn-126 7.80E-02 171 6.41E+03 3.15E+05 Generic
Sr-90 3.00E-05 171 1.67E+07 8.18E+08 Generic
Tc-99 1.71E-06 171 2.93E+08 1.44E+10 Generic
Th-229 1.28E-02 171 3.89E+04 1.91E+06 Generic
Th-230 3.01E-02 1,171 1.66E+04 8.15E+05 Generic
U-232 2.56E-02 171 1.95E+04 9.59E+05 Generic
U-233 1.47E-03 1,171 3.40E+05 1.67E+07 Generic
U-234 3.11E-04 1,171 1.61E+06 7.90E+07 Generic
U-236 1.26E-04 1,171 3.96E+06 1.95E+08 Generic
U-233D 1.47E-03 1,171 3.40E+05 1.67E+07 Generic
C-14N 6.56E-07 171 7.63E+08 3.75E+10 Generic
Notes:

SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
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Table A-30. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST18

. . Dose Factor Time of Max . Concentration Waste
IHI Dose | Radionuclide (mrem yr1 Ci) | Dose (Year) Inventory Limit (Ci) Limit (uCi m) Form Limit
Ag-108m 1.26E-03 171 7.95E+04 3.91E+06 Generic
Am-241 247E-05 171 4.04E+06 1.99E+08 Generic
Am-242m 3.03E-05 171 3.30E+06 1.62E+08 Generic
Am-243 1.00E-04 171 9.96E+05 4.89E+07 Generic
C-14 8.16E-05 171 1.23E+06 6.02E+07 Generic
Cf-249 1.46E-04 171 6.84E+05 3.36E+07 Generic
Cf-251 7.59E-05 171 1.32E+06 6.47E+07 Generic
Cm-247 1.83E-04 1,171 5.45E+05 2.68E+07 Generic
Cm-248 7.20E-04 171 1.39E+05 6.82E+06 Generic
Cs-137 6.60E-05 171 1.51E+06 744E+07 Generic
I-129 1.52E-03 171 6.57E+04 3.23E+06 Generic
K-40 6.05E-03 824 1.65E+04 8.12E+05 Generic
Nb-94 5.12E-03 824 1.95E+04 9.59E+05 Generic
Ni-59 1.66E-06 171 6.02E+07 2.96E+09 Generic
Ni-63 2.06E-06 171 4.86E+07 2.39E+09 Generic
Chronic Np-237 5.62E-04 1,171 1.78E+05 8.74E+06 Generic
Pu-239 1.64E-05 171 6.09E+06 2.99E+08 Generic
Pu-240 1.63E-05 171 6.14E+06 3.02E+08 Generic
Pu-241 8.43E-07 171 1.19E+08 5.82E+09 Generic
Ra-226 4.33E-02 824 2.31E+03 1.13E+05 Generic
Sn-126 3.57E-03 824 2.80E+04 1.37E+06 Generic
Sr-90 4.16E-04 171 2.40E+05 1.18E+07 Generic
Tc-99 1.53E-02 171 6.52E+03 3.20E+05 Generic
Th-229 3.83E-03 824 2.61E+04 1.28E+06 Generic
Th-230 2.33E-02 1,171 4.29E+03 2.11E+05 Generic
U-232 4.18E-02 171 2.39E+03 1.17E+05 Generic
U-233 8.03E-04 1,171 1.25E+05 6.12E+06 Generic
U-234 5.03E-04 1,171 1.99E+05 9.76E+06 Generic
U-236 3.50E-04 171 2.86E+05 1.41E+07 Generic
U-233D 8.03E-04 1,171 1.25E+05 6.12E+06 Generic
C-14N 8.16E-05 171 1.23E+06 6.02E+07 Generic
Notes:

SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
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Table A-31. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST19

. . Dose Factor | Time of Max . ...~ | Concentration Limit Waste
IHI Dose | Radionuclide (mrem Ci) Dose (Year) Inventory Limit (Ci) (uCi m) Form Limit
Ag-108m 5.38E-02 171 9.29E+03 4 56E+05 Generic
Am-241 1.17E-03 171 4.26E+05 2.09E+07 Generic
Am-242m 1.40E-03 171 3.57E+05 1.75E+07 Generic
Am-243 7.07E-03 171 7.07E+04 3.47E+06 Generic
C-14 6.56E-07 171 7.63E+08 3.75E+10 Generic
Cf-249 1.14E-02 171 4 37E+04 2.15E+06 Generic
Cf-251 4 87E-03 171 1.03E+05 5.05E+06 Generic
Cm-247 1.39E-02 1,171 3.59E+04 1.76E+06 Generic
Cm-248 6.17E-02 171 8.11E+03 3.98E+05 Generic
Cs-137 2.27E-03 171 2.20E+05 1.08E+07 Generic
[-129 1.83E-04 171 2.74E+06 1.34E+08 Generic
K-40 7.10E-03 171 7.05E+04 3.46E+06 Generic
Nb-94 6.35E-02 171 7.87E+03 3.86E+05 Generic
Ni-59 6.79E-07 171 7.36E+08 3.62E+10 Generic
Ni-63 9.74E-08 171 5.13E+09 2.52E+11 Generic
Acute Np-237 8.27E-03 1,171 6.04E+04 2.97E+06 Generic
Pu-239 1.34E-03 171 3.74E+05 1.84E+07 Generic
Pu-240 1.33E-03 171 3.77TE+05 1.85E+07 Generic
Pu-241 4.02E-05 171 1.25E+07 6.12E+08 Generic
Ra-226 7.29E-02 171 6.86E+03 3.37E+05 Generic
Sn-126 7.80E-02 171 6.41E+03 3.15E+05 Generic
Sr-90 3.00E-05 171 1.67E+07 8.18E+08 Generic
Tc-99 1.71E-06 171 2.93E+08 1.44E+10 Generic
Th-229 1.28E-02 171 3.89E+04 1.91E+06 Generic
Th-230 3.01E-02 1,171 1.66E+04 8.15E+05 Generic
U-232 2.56E-02 171 1.95E+04 9.59E+05 Generic
U-233 1.47E-03 1,171 3.40E+05 1.67E+07 Generic
U-234 3.11E-04 1,171 1.61E+06 7.90E+07 Generic
U-236 1.26E-04 1,171 3.96E+06 1.95E+08 Generic
U-233D 1.47E-03 1,171 3.40E+05 1.67E+07 Generic
C-14N 6.56E-07 171 7.63E+08 3.75E+10 Generic
Notes:

SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
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Table A-32. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST19

. . Dose Factor Time of Max . Concentration Waste
IHI Dose | Radionuclide (mrem yr1 Ci) | Dose (Year) Inventory Limit (Ci) Limit (uCi m) Form Limit
Ag-108m 1.26E-03 171 7.95E+04 3.91E+06 Generic
Am-241 247E-05 171 4.04E+06 1.99E+08 Generic
Am-242m 3.03E-05 171 3.30E+06 1.62E+08 Generic
Am-243 1.00E-04 171 9.96E+05 4.89E+07 Generic
C-14 8.16E-05 171 1.23E+06 6.02E+07 Generic
Cf-249 1.46E-04 171 6.84E+05 3.36E+07 Generic
Cf-251 7.59E-05 171 1.32E+06 6.47E+07 Generic
Cm-247 1.83E-04 1,171 5.45E+05 2.68E+07 Generic
Cm-248 7.20E-04 171 1.39E+05 6.82E+06 Generic
Cs-137 6.60E-05 171 1.51E+06 744E+07 Generic
I-129 1.52E-03 171 6.57E+04 3.23E+06 Generic
K-40 6.05E-03 824 1.65E+04 8.12E+05 Generic
Nb-94 5.12E-03 824 1.95E+04 9.59E+05 Generic
Ni-59 1.66E-06 171 6.02E+07 2.96E+09 Generic
Ni-63 2.06E-06 171 4.86E+07 2.39E+09 Generic
Chronic Np-237 5.62E-04 1,171 1.78E+05 8.74E+06 Generic
Pu-239 1.64E-05 171 6.09E+06 2.99E+08 Generic
Pu-240 1.63E-05 171 6.14E+06 3.02E+08 Generic
Pu-241 8.43E-07 171 1.19E+08 5.82E+09 Generic
Ra-226 4.33E-02 824 2.31E+03 1.13E+05 Generic
Sn-126 3.57E-03 824 2.80E+04 1.37E+06 Generic
Sr-90 4.16E-04 171 2.40E+05 1.18E+07 Generic
Tc-99 1.53E-02 171 6.52E+03 3.20E+05 Generic
Th-229 3.83E-03 824 2.61E+04 1.28E+06 Generic
Th-230 2.33E-02 1,171 4.29E+03 2.11E+05 Generic
U-232 4.18E-02 171 2.39E+03 1.17E+05 Generic
U-233 8.03E-04 1,171 1.25E+05 6.12E+06 Generic
U-234 5.03E-04 1,171 1.99E+05 9.76E+06 Generic
U-236 3.50E-04 171 2.86E+05 1.41E+07 Generic
U-233D 8.03E-04 1,171 1.25E+05 6.12E+06 Generic
C-14N 8.16E-05 171 1.23E+06 6.02E+07 Generic
Notes:

SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
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Table A-33. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST20

. . Dose Factor | Time of Max . ...~ | Concentration Limit Waste
IHI Dose | Radionuclide (mrem Ci) Dose (Year) Inventory Limit (Ci) (uCi m) Form Limit
Ag-108m 5.38E-02 171 9.29E+03 4 56E+05 Generic
Am-241 1.17E-03 171 4.26E+05 2.09E+07 Generic
Am-242m 1.40E-03 171 3.57E+05 1.75E+07 Generic
Am-243 7.07E-03 171 7.07E+04 3.47E+06 Generic
C-14 6.56E-07 171 7.63E+08 3.75E+10 Generic
Cf-249 1.14E-02 171 4 37E+04 2.15E+06 Generic
Cf-251 4 87E-03 171 1.03E+05 5.05E+06 Generic
Cm-247 1.39E-02 1,171 3.59E+04 1.76E+06 Generic
Cm-248 6.17E-02 171 8.11E+03 3.98E+05 Generic
Cs-137 2.27E-03 171 2.20E+05 1.08E+07 Generic
[-129 1.83E-04 171 2.74E+06 1.34E+08 Generic
K-40 7.10E-03 171 7.05E+04 3.46E+06 Generic
Nb-94 6.35E-02 171 7.87E+03 3.86E+05 Generic
Ni-59 6.79E-07 171 7.36E+08 3.62E+10 Generic
Ni-63 9.74E-08 171 5.13E+09 2.52E+11 Generic
Acute Np-237 8.27E-03 1,171 6.04E+04 2.97E+06 Generic
Pu-239 1.34E-03 171 3.74E+05 1.84E+07 Generic
Pu-240 1.33E-03 171 3.77TE+05 1.85E+07 Generic
Pu-241 4.02E-05 171 1.25E+07 6.12E+08 Generic
Ra-226 7.29E-02 171 6.86E+03 3.37E+05 Generic
Sn-126 7.80E-02 171 6.41E+03 3.15E+05 Generic
Sr-90 3.00E-05 171 1.67E+07 8.18E+08 Generic
Tc-99 1.71E-06 171 2.93E+08 1.44E+10 Generic
Th-229 1.28E-02 171 3.89E+04 1.91E+06 Generic
Th-230 3.01E-02 1,171 1.66E+04 8.15E+05 Generic
U-232 2.56E-02 171 1.95E+04 9.59E+05 Generic
U-233 1.47E-03 1,171 3.40E+05 1.67E+07 Generic
U-234 3.11E-04 1,171 1.61E+06 7.90E+07 Generic
U-236 1.26E-04 1,171 3.96E+06 1.95E+08 Generic
U-233D 1.47E-03 1,171 3.40E+05 1.67E+07 Generic
C-14N 6.56E-07 171 7.63E+08 3.75E+10 Generic
Notes:

SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
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Table A-34.Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST20

. . Dose Factor Time of Max . Concentration Waste
IHI Dose | Radionuclide (mrem yr1 Ci) | Dose (Year) Inventory Limit (Ci) Limit (uCi m) Form Limit
Ag-108m 1.26E-03 171 7.95E+04 3.91E+06 Generic
Am-241 247E-05 171 4.04E+06 1.99E+08 Generic
Am-242m 3.03E-05 171 3.30E+06 1.62E+08 Generic
Am-243 1.00E-04 171 9.96E+05 4.89E+07 Generic
C-14 8.16E-05 171 1.23E+06 6.02E+07 Generic
Cf-249 1.46E-04 171 6.84E+05 3.36E+07 Generic
Cf-251 7.59E-05 171 1.32E+06 6.47E+07 Generic
Cm-247 1.83E-04 1,171 5.45E+05 2.68E+07 Generic
Cm-248 7.20E-04 171 1.39E+05 6.82E+06 Generic
Cs-137 6.60E-05 171 1.51E+06 744E+07 Generic
I-129 1.52E-03 171 6.57E+04 3.23E+06 Generic
K-40 6.05E-03 824 1.65E+04 8.12E+05 Generic
Nb-94 5.12E-03 824 1.95E+04 9.59E+05 Generic
Ni-59 1.66E-06 171 6.02E+07 2.96E+09 Generic
Ni-63 2.06E-06 171 4.86E+07 2.39E+09 Generic
Chronic Np-237 5.62E-04 1,171 1.78E+05 8.74E+06 Generic
Pu-239 1.64E-05 171 6.09E+06 2.99E+08 Generic
Pu-240 1.63E-05 171 6.14E+06 3.02E+08 Generic
Pu-241 8.43E-07 171 1.19E+08 5.82E+09 Generic
Ra-226 4.33E-02 824 2.31E+03 1.13E+05 Generic
Sn-126 3.57E-03 824 2.80E+04 1.37E+06 Generic
Sr-90 4.16E-04 171 2.40E+05 1.18E+07 Generic
Tc-99 1.53E-02 171 6.52E+03 3.20E+05 Generic
Th-229 3.83E-03 824 2.61E+04 1.28E+06 Generic
Th-230 2.33E-02 1,171 4.29E+03 2.11E+05 Generic
U-232 4.18E-02 171 2.39E+03 1.17E+05 Generic
U-233 8.03E-04 1,171 1.25E+05 6.12E+06 Generic
U-234 5.03E-04 1,171 1.99E+05 9.76E+06 Generic
U-236 3.50E-04 171 2.86E+05 1.41E+07 Generic
U-233D 8.03E-04 1,171 1.25E+05 6.12E+06 Generic
C-14N 8.16E-05 171 1.23E+06 6.02E+07 Generic
Notes:

SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.

94



SRNL-STI-2021-000309

Revision 0

Table A-35. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST21

. . Dose Factor | Time of Max . ...~ | Concentration Limit Waste
IHI Dose | Radionuclide (mrem Ci) Dose (Year) Inventory Limit (Ci) (uCi m) Form Limit
Ag-108m 6.46E-02 171 7.74E+03 4 56E+05 Generic
Am-241 1.41E-03 171 3.55E+05 2.09E+07 Generic
Am-242m 1.68E-03 171 2.97E+05 1.75E+07 Generic
Am-243 8.48E-03 171 5.90E+04 3.47E+06 Generic
C-14 7.87E-07 171 6.36E+08 3.75E+10 Generic
Cf-249 1.37E-02 171 3.65E+04 2.15E+06 Generic
Cf-251 5.84E-03 171 8.56E+04 5.05E+06 Generic
Cm-247 1.67E-02 1,171 2.99E+04 1.76E+06 Generic
Cm-248 7.40E-02 171 6.76E+03 3.98E+05 Generic
Cs-137 2.72E-03 171 1.84E+05 1.08E+07 Generic
[-129 2.19E-04 171 2.28E+06 1.34E+08 Generic
K-40 8.51E-03 171 5.87E+04 3.46E+06 Generic
Nb-94 7.62E-02 171 6.56E+03 3.86E+05 Generic
Ni-59 8.15E-07 171 6.14E+08 3.62E+10 Generic
Ni-63 1.17E-07 171 4.28E+09 2.52E+11 Generic
Acute Np-237 9.92E-03 1,171 5.04E+04 2.97E+06 Generic
Pu-239 1.60E-03 171 3.12E+05 1.84E+07 Generic
Pu-240 1.59E-03 171 3.14E+05 1.85E+07 Generic
Pu-241 4.82E-05 171 1.04E+07 6.12E+08 Generic
Ra-226 8.74E-02 171 5.72E+03 3.37E+05 Generic
Sn-126 9.35E-02 171 5.34E+03 3.15E+05 Generic
Sr-90 3.60E-05 171 1.39E+07 8.18E+08 Generic
Tc-99 2.05E-06 171 2.44E+08 1.44E+10 Generic
Th-229 1.54E-02 171 3.24E+04 1.91E+06 Generic
Th-230 3.61E-02 1,171 1.38E+04 8.15E+05 Generic
U-232 3.07E-02 171 1.63E+04 9.59E+05 Generic
U-233 1.76E-03 1,171 2.84E+05 1.67E+07 Generic
U-234 3.73E-04 1,171 1.34E+06 7.90E+07 Generic
U-236 1.51E-04 1,171 3.31E+06 1.95E+08 Generic
U-233D 1.76E-03 1,171 2.84E+05 1.67E+07 Generic
C-14N 7.87E-07 171 6.36E+08 3.75E+10 Generic
Notes:

SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
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Table A-36. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST21

. . Dose Factor Time of Max . Concentration Waste
IHI Dose | Radionuclide (mrem yr1 Ci) | Dose (Year) Inventory Limit (Ci) Limit (uCi m) Form Limit
Ag-108m 1.51E-03 171 6.63E+04 3.91E+06 Generic
Am-241 2.97E-05 171 3.37E+06 1.99E+08 Generic
Am-242m 3.64E-05 171 2.75E+06 1.62E+08 Generic
Am-243 1.20E-04 171 8.30E+05 4.89E+07 Generic
C-14 9.78E-05 171 1.02E+06 6.02E+07 Generic
Cf-249 1.75E-04 171 5.70E+05 3.36E+07 Generic
Cf-251 9.11E-05 171 1.10E+06 6.47E+07 Generic
Cm-247 2.20E-04 1,171 4.54E+05 2.68E+07 Generic
Cm-248 8.64E-04 171 1.16E+05 6.82E+06 Generic
Cs-137 7.92E-05 171 1.26E+06 744E+07 Generic
I-129 1.83E-03 171 5.47E+04 3.23E+06 Generic
K-40 7.26E-03 824 1.38E+04 8.12E+05 Generic
Nb-94 6.14E-03 824 1.63E+04 9.59E+05 Generic
Ni-59 1.99E-06 171 5.02E+07 2.96E+09 Generic
Ni-63 2.47E-06 171 4.05E+07 2.39E+09 Generic
Chronic Np-237 6.74E-04 1,171 1.48E+05 8.74E+06 Generic
Pu-239 1.97E-05 171 5.08E+06 2.99E+08 Generic
Pu-240 1.95E-05 171 5.12E+06 3.02E+08 Generic
Pu-241 1.01E-06 171 9.88E+07 5.82E+09 Generic
Ra-226 5.20E-02 824 1.92E+03 1.13E+05 Generic
Sn-126 4.29E-03 824 2.33E+04 1.37E+06 Generic
Sr-90 4.99E-04 171 2.00E+05 1.18E+07 Generic
Tc-99 1.84E-02 171 5.44E+03 3.20E+05 Generic
Th-229 4.60E-03 824 2.18E+04 1.28E+06 Generic
Th-230 2.80E-02 1,171 3.57E+03 2.11E+05 Generic
U-232 5.02E-02 171 1.99E+03 1.17E+05 Generic
U-233 9.63E-04 1,171 1.04E+05 6.12E+06 Generic
U-234 6.04E-04 1,171 1.66E+05 9.76E+06 Generic
U-236 4.19E-04 171 2.38E+05 1.41E+07 Generic
U-233D 9.63E-04 1,171 1.04E+05 6.12E+06 Generic
C-14N 9.78E-05 171 1.02E+06 6.02E+07 Generic
Notes:

SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
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Table A-37. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST22

. . Dose Factor | Time of Max . ...~ | Concentration Limit Waste
IHI Dose | Radionuclide (mrem Ci) Dose (Year) Inventory Limit (Ci) (uCi m) Form Limit
Ag-108m 7.75E-02 171 6.45E+03 4 56E+05 Generic
Am-241 1.69E-03 171 2.96E+05 2.09E+07 Generic
Am-242m 2.02E-03 171 2.48E+05 1.75E+07 Generic
Am-243 1.02E-02 171 4.91E+04 3.47E+06 Generic
C-14 9.44E-07 171 5.30E+08 3.75E+10 Generic
Cf-249 1.65E-02 171 3.04E+04 2.15E+06 Generic
Cf-251 7.01E-03 171 7.14E+04 5.05E+06 Generic
Cm-247 2.01E-02 1,171 2.49E+04 1.76E+06 Generic
Cm-248 8.88E-02 171 5.63E+03 3.98E+05 Generic
Cs-137 3.26E-03 171 1.53E+05 1.08E+07 Generic
[-129 2.63E-04 171 1.90E+06 1.34E+08 Generic
K-40 1.02E-02 171 4.89E+04 3.46E+06 Generic
Nb-94 9.15E-02 171 5.47E+03 3.86E+05 Generic
Ni-59 9.78E-07 171 5.11E+08 3.62E+10 Generic
Ni-63 1.40E-07 171 3.57E+09 2.52E+11 Generic
Acute Np-237 1.19E-02 1,171 4 20E+04 2.97E+06 Generic
Pu-239 1.92E-03 171 2.60E+05 1.84E+07 Generic
Pu-240 1.91E-03 171 2.62E+05 1.85E+07 Generic
Pu-241 5.78E-05 171 8.65E+06 6.12E+08 Generic
Ra-226 1.05E-01 171 4. 77E+03 3.37E+05 Generic
Sn-126 1.12E-01 171 4 45E+03 3.15E+05 Generic
Sr-90 4.32E-05 171 1.16E+07 8.18E+08 Generic
Tc-99 2.46E-06 171 2.04E+08 1.44E+10 Generic
Th-229 1.85E-02 171 2.70E+04 1.91E+06 Generic
Th-230 4.34E-02 1,171 1.15E+04 8.15E+05 Generic
U-232 3.69E-02 171 1.36E+04 9.59E+05 Generic
U-233 2.11E-03 1,171 2.36E+05 1.67E+07 Generic
U-234 4.48E-04 1,171 1.12E+06 7.90E+07 Generic
U-236 1.82E-04 1,171 2.75E+06 1.95E+08 Generic
U-233D 2.11E-03 1,171 2.36E+05 1.67E+07 Generic
C-14N 9.44E-07 171 5.30E+08 3.75E+10 Generic
Notes:

SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
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Table A-38. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST22

. . Dose Factor Time of Max . Concentration Waste
IHI Dose | Radionuclide (mrem yr1 Ci) | Dose (Year) Inventory Limit (Ci) Limit (uCi m) Form Limit
Ag-108m 1.81E-03 171 5.53E+04 3.91E+06 Generic
Am-241 3.56E-05 171 2.81E+06 1.99E+08 Generic
Am-242m 4.36E-05 171 2.29E+06 1.62E+08 Generic
Am-243 1.45E-04 171 6.92E+05 4.89E+07 Generic
C-14 1.17E-04 171 8.52E+05 6.02E+07 Generic
Cf-249 2.11E-04 171 4.75E+05 3.36E+07 Generic
Cf-251 1.09E-04 171 9.15E+05 6.47E+07 Generic
Cm-247 2.64E-04 1,171 3.79E+05 2.68E+07 Generic
Cm-248 1.04E-03 171 9.65E+04 6.82E+06 Generic
Cs-137 9.51E-05 171 1.05E+06 744E+07 Generic
I-129 2.19E-03 171 4.56E+04 3.23E+06 Generic
K-40 8.71E-03 824 1.15E+04 8.12E+05 Generic
Nb-94 7.37E-03 824 1.36E+04 9.59E+05 Generic
Ni-59 2.39E-06 171 4.19E+07 2.96E+09 Generic
Ni-63 2.96E-06 171 3.38E+07 2.39E+09 Generic
Chronic Np-237 8.09E-04 1,171 1.24E+05 8.74E+06 Generic
Pu-239 2.36E-05 171 4.23E+06 2.99E+08 Generic
Pu-240 2.34E-05 171 4.27E+06 3.02E+08 Generic
Pu-241 1.21E-06 171 8.24E+07 5.82E+09 Generic
Ra-226 6.23E-02 824 1.60E+03 1.13E+05 Generic
Sn-126 5.15E-03 824 1.94E+04 1.37E+06 Generic
Sr-90 5.99E-04 171 1.67E+05 1.18E+07 Generic
Tc-99 2.21E-02 171 4.53E+03 3.20E+05 Generic
Th-229 5.52E-03 824 1.81E+04 1.28E+06 Generic
Th-230 3.36E-02 1,171 2.98E+03 2.11E+05 Generic
U-232 6.02E-02 171 1.66E+03 1.17E+05 Generic
U-233 1.16E-03 1,171 8.65E+04 6.12E+06 Generic
U-234 7.24E-04 1,171 1.38E+05 9.76E+06 Generic
U-236 5.03E-04 171 1.99E+05 1.41E+07 Generic
U-233D 1.16E-03 1,171 8.65E+04 6.12E+06 Generic
C-14N 1.17E-04 171 8.52E+05 6.02E+07 Generic
Notes:

SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
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Table A-39. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST23

. . Dose Factor | Time of Max . ... | Concentration Limit Waste
IHI Dose | Radionuclide (mrem Ci) Dose (Year) Inventory Limit (Ci) (uCi m) Form Limit

Ag-108m 6.68E-02 171 7.49E+03 4.56E+05 Generic
Am-241 1.46E-03 171 3.43E+05 2.09E+07 Generic
Am-242m 1.74E-03 171 2.87E+05 1.75E+07 Generic
Am-243 8.77E-03 171 5.70E+04 3.47E+06 Generic
C-14 8.13E-07 171 6.15E+08 3.75E+10 Generic
Cf-249 1.42E-02 171 3.53E+04 2.15E+06 Generic
Cf-251 6.04E-03 171 8.28E+04 5.05E+06 Generic
Cm-247 1.73E-02 1,171 2.89E+04 1.76E+06 Generic
Cm-248 7.65E-02 171 6.54E+03 3.98E+05 Generic
Cs-137 2.81E-03 171 1.78E+05 1.08E+07 Generic
I-129 2.27TE-04 171 2.21E+06 1.34E+08 Generic
K-40 8.80E-03 171 5.68E+04 3.46E+06 Generic
Nb-94 7.88E-02 171 6.34E+03 3.86E+05 Generic
Ni-59 8.43E-07 171 5.93E+08 3.62E+10 Generic
Ni-63 1.21E-07 171 4.14E+09 2.52E+11 Generic
Np-237 1.03E-02 1,171 4.87E+04 2.97E+06 Generic
Pu-239 1.66E-03 171 3.01E+05 1.84E+07 Generic
Pu-240 1.64E-03 171 3.04E+05 1.85E+07 Generic
Pu-241 4.98E-05 171 1.00E+07 6.12E+08 Generic
Ra-226 9.04E-02 171 5.53E+03 3.37E+05 Generic
Sn-126 9.67E-02 171 5.17E+03 3.15E+05 Generic
Sr-90 3.72E-05 171 1.34E+07 8.18E+08 Generic
Tc-99 2.12E-06 171 2.36E+08 1.44E+10 Generic
Th-229 1.59E-02 171 3.14E+04 1.91E+06 Generic
Acute Th-230 3.79E-02 1,171 1.32E+04 8.04E+05 Gener?c
U-232 3.18E-02 171 1.57E+04 9.59E+05 Generic
U-233 1.85E-03 1,171 2.70E+05 1.65E+07 Generic
U-234 3.93E-04 1,171 1.27E+06 7.75E+07 Generic
U-236 1.56E-04 1,171 3.20E+06 1.95E+08 Generic
U-233D 1.85E-03 1,171 2.70E+05 1.65E+07 Generic
C-14K 2.00E-05 824 2.50E+07 4.72E+09 Special
I-129K 6.36E-03 824 7.87E+04 1.48E+07 Special
Tc-99K 7.21E-05 824 6.93E+06 1.31E+09 Special
Am-241A 5.71E-02 823 8.76E+03 1.65E+06 Special
Am-242mA 1.22E-02 823 4.09E+04 7.71E+06 Special
Am-243A 3.62E-01 824 1.38E+03 2.60E+05 Special
C-14A 2.00E-05 824 2.50E+07 4.72E+09 Special
Cf-249A 1.57E-01 823 3.18E+03 6.00E+05 Special
Cf-251A 2.44E-01 824 2.05E+03 3.86E+05 Special
Cm-247A 6.02E-01 1,171 8.30E+02 1.56E+05 Special
Cm-248A 2.49E+00 824 2.00E+02 3.78E+04 Special
Cs-137A 2.89E-05 371 1.73E+07 3.26E+09 Special
I-129A 6.36E-03 824 7.87E+04 1.48E+07 Special
K-40A 2.18E-01 824 2.29E+03 4.32E+05 Special
Nb-94A 1.91E+00 824 2.61E+02 4.93E+04 Special
Ni-59A 2.16E-05 824 2.31E+07 4.36E+09 Special
Ni-63A 7.87E-08 371 6.35E+09 1.20E+12 Special
Np-237A 3.47E-01 1,171 1.44E+03 2.72E+05 Special
Pu-239A 2.36E-01 824 2.12E+03 4.00E+05 Special
Pu-240A 2.21E-01 824 2.26E+03 4.25E+05 Special
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Table A-39 (cont’d). Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST23

. . Dose Factor | Time of Max . ... | Concentration Limit Wi
IHI Dose | Radionuclide (;?gmagit_% Doseec(>Yeaar) Inventory Limit (Ci) (uCi m) Forr:sl.ti?nit

Pu-241A 1.96E-03 823 2.55E+05 4.81E+07 Special

Ra-226A 1.67E+00 824 3.00E+02 5.65E+04 Special

Sn-126A 2.40E+00 824 2.08E+02 3.93E+04 Special

Sr-90A 6.29E-07 171 7.95E+08 1.50E+11 Special

Acute Tc-99A 7.21E-05 824 6.93E+06 1.31E+09 Special
U-232A 9.14E-03 371 5.47E+04 1.03E+07 Special

U-233A 9.93E-02 1,171 5.04E+03 9.49E+05 Special

U-233E 9.93E-02 1,171 5.04E+03 9.49E+05 Special

U-234A 2.56E-02 1,171 1.95E+04 3.68E+06 Special

U-236A 1.78E-02 824 2.81E+04 5.29E+06 Special

Notes:

SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
SWF radionuclides with no future inventory are highlighted in yellow when a SWF model is employed to set disposal limits.

Table A-40.Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST23

. . Dose Factor Time of Max . e Concentration Waste
IHI Dose | Radionuclide (mrem yr! Ci) | Dose (Year) Inventory Limit (Ci) Limit (uCi m") Form Limit

Ag-108m 1.56E-03 171 6.41E+04 3.91E+06 Generic
Am-241 3.07E-05 171 3.26E+06 1.99E+08 Generic
Am-242m 3.76E-05 171 2.66E+06 1.62E+08 Generic
Am-243 1.25E-04 171 8.03E+05 4.89E+07 Generic
C-14 1.01E-04 171 9.88E+05 6.02E+07 Generic
Cf-249 1.82E-04 171 5.51E+05 3.36E+07 Generic
Cf-251 9.42E-05 171 1.06E+06 6.47E+07 Generic
Cm-247 2.28E-04 1,171 4.39E+05 2.67E+07 Generic
Cm-248 8.93E-04 171 1.12E+05 6.82E+06 Generic
Cs-137 8.19E-05 171 1.22E+06 7.44E+07 Generic
-129 1.89E-03 171 5.29E+04 3.23E+06 Generic
K-40 7.51E-03 824 1.33E+04 8.12E+05 Generic
Nb-94 6.35E-03 824 1.57E+04 9.59E+05 Generic
Ni-59 2.06E-06 171 4 .86E+07 2.96E+09 Generic
Chronic Ni-63 2.55E-06 171 3.92E+07 2.39E+09 Gener?c
Np-237 6.97E-04 1,171 1.43E+05 8.74E+06 Generic
Pu-239 2.04E-05 171 4 91E+06 2.99E+08 Generic
Pu-240 2.02E-05 171 4 95E+06 3.02E+08 Generic
Pu-241 1.05E-06 171 9.56E+07 5.82E+09 Generic
Ra-226 5.37E-02 824 1.86E+03 1.13E+05 Generic
Sn-126 4.43E-03 824 2.25E+04 1.37E+06 Generic
Sr-90 5.16E-04 171 1.94E+05 1.18E+07 Generic
Tc-99 1.90E-02 171 5.26E+03 3.20E+05 Generic
Th-229 4.75E-03 824 2.10E+04 1.28E+06 Generic
Th-230 2.93E-02 1,171 3.41E+03 2.08E+05 Generic
U-232 5.19E-02 171 1.93E+03 1.17E+05 Generic
U-233 1.01E-03 1,171 9.95E+04 6.06E+06 Generic
U-234 6.30E-04 1,171 1.59E+05 9.67E+06 Generic
U-236 4.34E-04 171 2.31E+05 1.41E+07 Generic
U-233D 1.01E-03 1,171 9.95E+04 6.06E+06 Generic
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Table A-40 (cont’d). Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for

ST23
. . Dose Factor Time of Max . e Concentration Waste
IHI Dose | Radionuclide e Inventory Limit (Ci) . L Form
(mrem yr' Ci?') | Dose (Year) Limit (uCi m-3) Limit
C-14K 8.75E-02 824 1.14E+03 2.15E+05 Special
[-129K 2.34E+00 824 4.27E+01 8.05E+03 Special
Tc-99K 1.79E+01 824 5.59E+00 1.05E+03 Special
Am-241A 7.91E-01 641 1.26E+02 2.38E+04 Special
Am-242mA 1.62E-01 641 6.16E+02 1.16E+05 Special
Am-243A 4.64E+01 641 2.15E+00 4.06E+02 Special
C-14A 8.75E-02 824 1.14E+03 2.15E+05 Special
Cf-249A 2.88E+01 641 3.48E+00 6.55E+02 Special
Cf-251A 1.64E+01 641 6.09E+00 1.15E+03 Special
Cm-247A 1.05E+02 1,171 9.54E-01 1.80E+02 Special
Cm-248A 4.72E+02 824 2.12E-01 4.00E+01 Special
Cs-137A 1.73E-03 171 5.77E+04 1.09E+07 Special
[-129A 2.34E+00 824 4 27E+01 8.05E+03 Special
K-40A 6.00E+01 824 1.67E+00 3.14E+02 Special
Chronic Nb-94A 5.10E+02 641 1.96E-01 3.70E+01 Special
Ni-59A 6.83E-03 824 1.46E+04 2.76E+06 Special
Ni-63A 1.81E-05 784 5.53E+06 1.04E+09 Special
Np-237A 6.33E+01 1,171 1.58E+00 2.98E+02 Special
Pu-239A 9.65E-02 824 1.04E+03 1.95E+05 Special
Pu-240A 8.20E-02 824 1.22E+03 2.30E+05 Special
Pu-241A 2.72E-02 641 3.68E+03 6.94E+05 Special
Ra-226A 4 59E+02 641 2.18E-01 4 11E+01 Special
Sn-126A 6.37E+02 823 1.57E-01 2.96E+01 Special
Sr-90A 3.42E-04 171 2.93E+05 5.52E+07 Special
Tc-99A 1.79E+01 824 5.59E+00 1.05E+03 Special
U-232A 9.71E-01 641 1.03E+02 1.94E+04 Special
U-233A 9.53E+00 1,171 1.05E+01 1.98E+03 Special
U-233E 9.53E+00 1,171 1.05E+01 1.98E+03 Special
U-234A 1.87E+00 1,171 5.35E+01 1.01E+04 Special
U-236A 4.24E-01 1,171 2.36E+02 4.45E+04 Special
Notes:

SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
SWEF radionuclides with no future inventory are highlighted in yellow when a SWF model is employed to set disposal limits.
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Table A-41.Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ST24

. . Dose Factor | Time of Max . ...~ | Concentration Limit Waste
IHI Dose | Radionuclide (mrem Ci) Dose (Year) Inventory Limit (Ci) (uCi m) Form Limit
Ag-108m 5.32E-02 171 9.40E+03 4 56E+05 Generic
Am-241 1.16E-03 171 4.31E+05 2.09E+07 Generic
Am-242m 1.38E-03 171 3.61E+05 1.75E+07 Generic
Am-243 6.98E-03 171 7.16E+04 3.47E+06 Generic
C-14 6.47E-07 171 7.72E+08 3.75E+10 Generic
Cf-249 1.13E-02 171 4 43E+04 2.15E+06 Generic
Cf-251 4.81E-03 171 1.04E+05 5.05E+06 Generic
Cm-247 1.38E-02 1,171 3.63E+04 1.76E+06 Generic
Cm-248 6.09E-02 171 8.21E+03 3.98E+05 Generic
Cs-137 2.24E-03 171 2.23E+05 1.08E+07 Generic
[-129 1.80E-04 171 2.77TE+06 1.34E+08 Generic
K-40 7.01E-03 171 7.13E+04 3.46E+06 Generic
Nb-94 6.28E-02 171 7.97E+03 3.86E+05 Generic
Ni-59 6.71E-07 171 7.45E+08 3.62E+10 Generic
Acute Ni-63 9.62E-08 171 5.20E+09 2.52E+11 Gener?c
Np-237 8.17E-03 1,171 6.12E+04 2.97E+06 Generic
Pu-239 1.32E-03 171 3.79E+05 1.84E+07 Generic
Pu-240 1.31E-03 171 3.82E+05 1.85E+07 Generic
Pu-241 3.97E-05 171 1.26E+07 6.12E+08 Generic
Ra-226 7.20E-02 171 6.95E+03 3.37E+05 Generic
Sn-126 7.70E-02 171 6.49E+03 3.15E+05 Generic
Sr-90 2.96E-05 171 1.69E+07 8.18E+08 Generic
Tc-99 1.68E-06 171 2.97E+08 1.44E+10 Generic
Th-229 1.27E-02 171 3.94E+04 1.91E+06 Generic
Th-230 2.97E-02 1,171 1.68E+04 8.15E+05 Generic
U-232 2.53E-02 171 1.98E+04 9.59E+05 Generic
U-233 1.45E-03 1,171 3.45E+05 1.67E+07 Generic
U-234 3.07E-04 1,171 1.63E+06 7.90E+07 Generic
U-236 1.25E-04 1,171 4.01E+06 1.95E+08 Generic
U-233D 1.45E-03 1,171 3.45E+05 1.67E+07 Generic
Notes:

SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
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Table A-42.Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ST24

. . Dose Factor Time of Max . Concentration Waste
IHI Dose | Radionuclide (mrem yr1 Ci) | Dose (Year) Inventory Limit (Ci) Limit (uCi m) Form Limit
Ag-108m 1.24E-03 171 8.05E+04 3.91E+06 Generic
Am-241 2.44E-05 171 4.10E+06 1.99E+08 Generic
Am-242m 2.99E-05 171 3.34E+06 1.62E+08 Generic
Am-243 9.92E-05 171 1.01E+06 4.89E+07 Generic
C-14 8.05E-05 171 1.24E+06 6.02E+07 Generic
Cf-249 1.44E-04 171 6.92E+05 3.36E+07 Generic
Cf-251 7.50E-05 171 1.33E+06 6.47E+07 Generic
Cm-247 1.81E-04 1,171 5.52E+05 2.68E+07 Generic
Cm-248 7.11E-04 171 1.41E+05 6.82E+06 Generic
Cs-137 6.52E-05 171 1.53E+06 744E+07 Generic
I-129 1.50E-03 171 6.65E+04 3.23E+06 Generic
K-40 5.98E-03 824 1.67E+04 8.12E+05 Generic
Nb-94 5.06E-03 824 1.98E+04 9.59E+05 Generic
Ni-59 1.64E-06 171 6.10E+07 2.96E+09 Generic
Chronic Ni-63 2.03E-06 171 4.92E+07 2.39E+09 Generic
Np-237 5.55E-04 1,171 1.80E+05 8.74E+06 Generic
Pu-239 1.62E-05 171 6.17E+06 2.99E+08 Generic
Pu-240 1.61E-05 171 6.22E+06 3.02E+08 Generic
Pu-241 8.33E-07 171 1.20E+08 5.82E+09 Generic
Ra-226 4.28E-02 824 2.34E+03 1.13E+05 Generic
Sn-126 3.53E-03 824 2.83E+04 1.37E+06 Generic
Sr-90 4.11E-04 171 2.43E+05 1.18E+07 Generic
Tc-99 1.51E-02 171 6.61E+03 3.20E+05 Generic
Th-229 3.78E-03 824 2.64E+04 1.28E+06 Generic
Th-230 2.30E-02 1,171 4.34E+03 2.11E+05 Generic
U-232 4.13E-02 171 2.42E+03 1.17E+05 Generic
U-233 7.93E-04 1,171 1.26E+05 6.12E+06 Generic
U-234 4.97E-04 1,171 2.01E+05 9.76E+06 Generic
U-236 3.45E-04 171 2.90E+05 1.41E+07 Generic
U-233D 7.93E-04 1,171 1.26E+05 6.12E+06 Generic
Notes:

SWF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
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A.2.2 Engineered Trenches
Table A-43.Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ET01

. . Dose Factor | Time of Max . ...~ | Concentration Limit Waste
IHI Dose | Radionuclide (mrem Ci) Dose (Year) Inventory Limit (Ci) (uCi m) Form Limit
Ag-108m 3.33E-02 171 1.50E+04 2.19E+06 Generic
Am-241 7.27E-04 171 6.88E+05 1.00E+08 Generic
Am-242m 8.07E-04 171 6.20E+05 9.04E+07 Generic
Am-243 4.71E-03 171 1.06E+05 1.55E+07 Generic
C-14 4.36E-07 171 1.15E+09 1.67E+11 Generic
Cf-249 6.95E-03 171 7.19E+04 1.05E+07 Generic
Cf-251 3.14E-03 171 1.59E+05 2.33E+07 Generic
Cm-247 9.33E-03 1,171 5.36E+04 7.82E+06 Generic
Cm-248 4.12E-02 171 1.21E+04 1.77E+06 Generic
Cs-137 4 98E-04 171 1.00E+06 1.46E+08 Generic
[-129 1.22E-04 171 4.09E+06 5.97E+08 Generic
K-40 4.84E-03 171 1.03E+05 1.51E+07 Generic
Nb-94 4.25E-02 171 1.18E+04 1.71E+06 Generic
Ni-59 4 .54E-07 171 1.10E+09 1.61E+11 Generic
Ni-63 4.66E-08 171 1.07E+10 1.57E+12 Generic
Np-237 5.53E-03 1,171 9.04E+04 1.32E+07 Generic
Pu-239 8.93E-04 171 5.60E+05 8.17E+07 Generic
Acute Pu-240 8.82E-04 171 5.67E+05 8.27E+07 Gener?c
Pu-241 2.50E-05 171 2.00E+07 2.92E+09 Generic
Ra-226 4.89E-02 171 1.02E+04 1.49E+06 Generic
Sn-126 5.22E-02 171 9.58E+03 1.40E+06 Generic
Sr-90 6.72E-06 171 7.44E+07 1.08E+10 Generic
Tc-99 1.14E-06 171 4.38E+08 6.39E+10 Generic
Th-229 8.58E-03 171 5.83E+04 8.50E+06 Generic
Th-230 2.09E-02 1,171 2.39E+04 3.49E+06 Generic
U-232 1.16E-02 171 4.32E+04 6.31E+06 Generic
U-233 1.00E-03 1,171 5.00E+05 7.29E+07 Generic
U-234 2.15E-04 1,171 2.33E+06 3.40E+08 Generic
U-236 8.44E-05 1,171 5.93E+06 8.65E+08 Generic
U-233D 1.00E-03 1,171 5.00E+05 7.29E+07 Generic
[-129D 1.22E-04 171 4.09E+06 5.97E+08 Generic
[-129E 1.22E-04 171 4.09E+06 5.97E+08 Generic
1-129G 1.22E-04 171 4.09E+06 5.97E+08 Generic
[-129H 1.22E-04 171 4.09E+06 5.97E+08 Generic
1-129] 1.22E-04 171 4.09E+06 5.97E+08 Generic
1-129J 1.22E-04 171 4.09E+06 5.97E+08 Generic
Notes:

SWEF radionuclides with no future inventory are highlighted in orange when a generic waste form model is employed to set disposal limits.
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Table A-44.Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ET01

. . Dose Factor Time of Max . Concentration Waste
IHI Dose | Radionuclide (mrem yr' Ci) | Dose (Year) Inventory Limit (Ci) Limit (uCi m) Form Limit
Ag-108m 2.20E-03 171 4.55E+04 6.64E+06 Generic
Am-241 1.53E-05 171 6.53E+06 9.53E+08 Generic
Am-242m 2.68E-05 171 3.73E+06 5.44E+08 Generic
Am-243 6.69E-05 171 1.50E+06 2.18E+08 Generic
C-14 5.42E-05 171 1.84E+06 2.69E+08 Generic
Cf-249 8.91E-05 171 1.12E+06 1.64E+08 Generic
Cf-251 4.89E-05 171 2.04E+06 2.98E+08 Generic
Cm-247 1.23E-04 1,171 8.14E+05 1.19E+08 Generic
Cm-248 4.82E-04 171 2.08E+05 3.03E+07 Generic
Cs-137 3.92E-05 171 2.55E+06 3.72E+08 Generic
-129 1.02E-03 171 9.82E+04 1.43E+07 Generic
K-40 8.12E-03 171 1.23E+04 1.80E+06 Generic
Nb-94 7.10E-03 171 1.41E+04 2.06E+06 Generic
Ni-59 1.11E-06 171 8.98E+07 1.31E+10 Generic
Ni-63 9.83E-07 171 1.02E+08 1.48E+10 Generic
Np-237 3.76E-04 1,171 2.66E+05 3.88E+07 Generic
Pu-239 1.10E-05 171 9.12E+06 1.33E+09 Generic
Chronic Pu-240 1.08E-05 171 9.23E+06 1.35E+09 Gener?c
Pu-241 5.25E-07 171 1.90E+08 2.78E+10 Generic
Ra-226 8.81E-02 171 1.14E+03 1.66E+05 Generic
Sn-126 4.38E-03 171 2.28E+04 3.33E+06 Generic
Sr-90 1.12E-04 171 8.89E+05 1.30E+08 Generic
Tc-99 1.03E-02 171 9.75E+03 1.42E+06 Generic
Th-229 3.79E-03 171 2.64E+04 3.85E+06 Generic
Th-230 3.70E-02 1,171 2.70E+03 3.94E+05 Generic
U-232 7.38E-02 171 1.36E+03 1.98E+05 Generic
U-233 6.55E-04 1,171 1.53E+05 2.23E+07 Generic
U-234 4.63E-04 1,171 2.16E+05 3.15E+07 Generic
U-236 2.34E-04 1,171 4.28E+05 6.24E+07 Generic
U-233D 6.55E-04 1,171 1.53E+05 2.23E+07 Generic
I-129D 1.02E-03 171 9.82E+04 1.43E+07 Generic
-129E 1.02E-03 171 9.82E+04 1.43E+07 Generic
-129G 1.02E-03 171 9.82E+04 1.43E+07 Generic
-129H 1.02E-03 171 9.82E+04 1.43E+07 Generic
1-1291 1.02E-03 171 9.82E+04 1.43E+07 Generic
1-129J 1.02E-03 171 9.82E+04 1.43E+07 Generic
Notes:

SWEF radionuclides with no future inventory are highlighted in red when a generic waste form model is employed to set disposal limits.
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Table A-45. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ET02

. . Dose Factor | Time of Max . ...~ | Concentration Limit Waste
IHI Dose | Radionuclide (mrem Ci) Dose (Year) Inventory Limit (Ci) (uCi m) Form Limit
Ag-108m 3.20E-02 171 1.56E+04 2.11E+06 Generic
Am-241 6.99E-04 171 7.15E+05 9.66E+07 Generic
Am-242m 8.03E-04 171 6.23E+05 8.41E+07 Generic
Am-243 4.37E-03 171 1.14E+05 1.55E+07 Generic
C-14 4.05E-07 171 1.24E+09 1.67E+11 Generic
Cf-249 6.74E-03 171 7.42E+04 1.00E+07 Generic
Cf-251 2.96E-03 171 1.69E+05 2.28E+07 Generic
Cm-247 8.64E-03 1,171 5.79E+04 7.82E+06 Generic
Cm-248 3.82E-02 171 1.31E+04 1.77E+06 Generic
Cs-137 7.92E-04 171 6.32E+05 8.53E+07 Generic
[-129 1.13E-04 171 4 .42E+06 5.97E+08 Generic
K-40 4.49E-03 171 1.11E+05 1.51E+07 Generic
Nb-94 3.94E-02 171 1.27E+04 1.71E+06 Generic
Ni-59 4 21E-07 171 1.19E+09 1.61E+11 Generic
Acute Ni-63 5.07E-08 171 9.85E+09 1.33E+12 Generic
Np-237 5.12E-03 1,171 9.76E+04 1.32E+07 Generic
Pu-239 8.28E-04 171 6.04E+05 8.16E+07 Generic
Pu-240 8.19E-04 171 6.11E+05 8.25E+07 Generic
Pu-241 2.40E-05 171 2.09E+07 2.82E+09 Generic
Ra-226 4.58E-02 171 1.09E+04 1.48E+06 Generic
Sn-126 4.83E-02 171 1.03E+04 1.40E+06 Generic
Sr-90 1.10E-05 171 4 56E+07 6.16E+09 Generic
Tc-99 1.06E-06 171 4.73E+08 6.39E+10 Generic
Th-229 7.96E-03 171 6.28E+04 8.48E+06 Generic
Th-230 1.93E-02 1,171 2.59E+04 3.49E+06 Generic
U-232 1.36E-02 171 3.69E+04 4 98E+06 Generic
U-233 9.24E-04 1,171 541E+05 7.31E+07 Generic
U-234 1.94E-04 1,171 2.52E+06 3.41E+08 Generic
U-236 7.81E-05 1171 6.40E+06 8.65E+08 Generic
U-233D 9.24E-04 1,171 541E+05 7.31E+07 Generic
Notes:

SWF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
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Table A-46. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ET02

. . Dose Factor Time of Max . Concentration Waste
IHI Dose | Radionuclide (mrem yr1 Ci) | Dose (Year) Inventory Limit (Ci) Limit (uCi m) Form Limit
Ag-108m 2.11E-03 171 4.73E+04 6.39E+06 Generic
Am-241 1.47E-05 171 6.79E+06 9.18E+08 Generic
Am-242m 2.74E-05 171 3.65E+06 4.93E+08 Generic
Am-243 6.21E-05 171 1.61E+06 2.18E+08 Generic
C-14 5.04E-05 171 1.99E+06 2.68E+08 Generic
Cf-249 8.64E-05 171 1.16E+06 1.56E+08 Generic
Cf-251 4.61E-05 171 2.17E+06 2.93E+08 Generic
Cm-247 1.14E-04 1,171 8.79E+05 1.19E+08 Generic
Cm-248 4.46E-04 171 2.24E+05 3.03E+07 Generic
Cs-137 6.23E-05 171 1.61E+06 2.17E+08 Generic
[-129 9.43E-04 171 1.06E+05 1.43E+07 Generic
K-40 7.52E-03 171 1.33E+04 1.80E+06 Generic
Nb-94 6.58E-03 171 1.52E+04 2.05E+06 Generic
Ni-59 1.03E-06 171 9.70E+07 1.31E+10 Generic
Chronic Ni-63 1.07E-06 171 9.33E+07 1.26E+10 Gener?c
Np-237 3.48E-04 1,171 2.87E+05 3.88E+07 Generic
Pu-239 1.02E-05 171 9.84E+06 1.33E+09 Generic
Pu-240 1.01E-05 171 9.95E+06 1.34E+09 Generic
Pu-241 5.04E-07 171 1.98E+08 2.68E+10 Generic
Ra-226 8.23E-02 171 1.21E+03 1.64E+05 Generic
Sn-126 4.05E-03 171 2.47E+04 3.33E+06 Generic
Sr-90 1.83E-04 171 5.46E+05 7.37TE+07 Generic
Tc-99 9.49E-03 171 1.05E+04 1.42E+06 Generic
Th-229 3.52E-03 171 2.84E+04 3.84E+06 Generic
Th-230 3.42E-02 1,171 2.92E+03 3.95E+05 Generic
U-232 8.65E-02 171 1.16E+03 1.56E+05 Generic
U-233 6.06E-04 1,171 1.65E+05 2.23E+07 Generic
U-234 4.27E-04 1,171 2.34E+05 3.16E+07 Generic
U-236 2.16E-04 1,171 4.62E+05 6.24E+07 Generic
U-233D 6.06E-04 1,171 1.65E+05 2.23E+07 Generic
Notes:

SWF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
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Table A-47.Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ET03

. . Dose Factor | Time of Max . ...~ | Concentration Limit Waste
IHI Dose | Radionuclide (mrem Ci) Dose (Year) Inventory Limit (Ci) (uCi m) Form Limit
Ag-108m 4.14E-02 171 1.21E+04 2.11E+06 Generic
Am-241 9.04E-04 171 5.53E+05 9.66E+07 Generic
Am-242m 1.04E-03 171 4.82E+05 8.41E+07 Generic
Am-243 5.65E-03 171 8.85E+04 1.55E+07 Generic
C-14 5.24E-07 171 9.55E+08 1.67E+11 Generic
Cf-249 8.72E-03 171 5.73E+04 1.00E+07 Generic
Cf-251 3.83E-03 171 1.31E+05 2.28E+07 Generic
Cm-247 1.12E-02 1,171 4 48E+04 7.82E+06 Generic
Cm-248 4.94E-02 171 1.01E+04 1.77E+06 Generic
Cs-137 1.02E-03 171 4.88E+05 8.53E+07 Generic
[-129 1.46E-04 171 3.42E+06 5.97E+08 Generic
K-40 5.80E-03 171 8.62E+04 1.51E+07 Generic
Nb-94 5.10E-02 171 9.81E+03 1.71E+06 Generic
Ni-59 5.44E-07 171 9.19E+08 1.61E+11 Generic
Acute Ni-63 6.56E-08 171 7.62E+09 1.33E+12 Gener?c
Np-237 6.63E-03 1,171 7.54E+04 1.32E+07 Generic
Pu-239 1.07E-03 171 4 67E+05 8.16E+07 Generic
Pu-240 1.06E-03 171 4.72E+05 8.25E+07 Generic
Pu-241 3.10E-05 171 1.61E+07 2.82E+09 Generic
Ra-226 5.92E-02 171 8.45E+03 1.48E+06 Generic
Sn-126 6.25E-02 171 7.99E+03 1.40E+06 Generic
Sr-90 1.42E-05 171 3.53E+07 6.16E+09 Generic
Tc-99 1.37E-06 171 3.66E+08 6.39E+10 Generic
Th-229 1.03E-02 171 4 85E+04 8.48E+06 Generic
Th-230 2.48E-02 1,171 2.01E+04 3.52E+06 Generic
U-232 1.75E-02 171 2.85E+04 4 98E+06 Generic
U-233 1.19E-03 1,171 4.21E+05 7.36E+07 Generic
U-234 2.54E-04 1,171 1.97E+06 3.43E+08 Generic
U-236 1.01E-04 1,171 4.95E+06 8.65E+08 Generic
U-233D 1.19E-03 1,171 4.21E+05 7.36E+07 Generic
Notes:

SWF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
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Table A-48.Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ET03

. . Dose Factor Time of Max . Concentration Waste
IHI Dose | Radionuclide (mrem yr1 Ci) | Dose (Year) Inventory Limit (Ci) Limit (uCi m) Form Limit
Ag-108m 2.73E-03 171 3.66E+04 6.39E+06 Generic
Am-241 1.90E-05 171 5.25E+06 9.18E+08 Generic
Am-242m 3.55E-05 171 2.82E+06 4.93E+08 Generic
Am-243 8.03E-05 171 1.25E+06 2.18E+08 Generic
C-14 6.52E-05 171 1.53E+06 2.68E+08 Generic
Cf-249 1.12E-04 171 8.95E+05 1.56E+08 Generic
Cf-251 5.97E-05 171 1.68E+06 2.93E+08 Generic
Cm-247 1.47E-04 1,171 6.80E+05 1.19E+08 Generic
Cm-248 5.77E-04 171 1.73E+05 3.03E+07 Generic
Cs-137 8.06E-05 171 1.24E+06 2.17E+08 Generic
I-129 1.22E-03 171 8.20E+04 1.43E+07 Generic
K-40 9.73E-03 171 1.03E+04 1.80E+06 Generic
Nb-94 8.51E-03 171 1.18E+04 2.05E+06 Generic
Ni-59 1.33E-06 171 7.50E+07 1.31E+10 Generic
Chronic Ni-63 1.39E-06 171 7.21E+07 1.26E+10 Gener?c
Np-237 4.51E-04 1,171 2.22E+05 3.88E+07 Generic
Pu-239 1.31E-05 171 7.61E+06 1.33E+09 Generic
Pu-240 1.30E-05 171 7.69E+06 1.34E+09 Generic
Pu-241 6.52E-07 171 1.53E+08 2.68E+10 Generic
Ra-226 1.07E-01 171 9.39E+02 1.64E+05 Generic
Sn-126 5.24E-03 171 1.91E+04 3.33E+06 Generic
Sr-90 2.37E-04 171 4.22E+05 7.37E+07 Generic
Tc-99 1.23E-02 171 8.14E+03 1.42E+06 Generic
Th-229 4.55E-03 171 2.20E+04 3.84E+06 Generic
Th-230 4.40E-02 1,171 2.27E+03 3.97E+05 Generic
U-232 1.12E-01 171 8.93E+02 1.56E+05 Generic
U-233 7.80E-04 1,171 1.28E+05 2.24E+07 Generic
U-234 5.49E-04 1,171 1.82E+05 3.18E+07 Generic
U-236 2.80E-04 1,171 3.57E+05 6.24E+07 Generic
U-233D 7.80E-04 1,171 1.28E+05 2.24E+07 Generic
Notes:

SWF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
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Table A-49. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ET04

. . Dose Factor | Time of Max . ...~ | Concentration Limit Waste
IHI Dose | Radionuclide (mrem Ci) Dose (Year) Inventory Limit (Ci) (uCi m) Form Limit
Ag-108m 3.24E-02 171 1.54E+04 2.11E+06 Generic
Am-241 7.08E-04 171 7.06E+05 9.66E+07 Generic
Am-242m 8.11E-04 171 6.16E+05 8.43E+07 Generic
Am-243 4 .42E-03 171 1.13E+05 1.55E+07 Generic
C-14 4.10E-07 171 1.22E+09 1.67E+11 Generic
Cf-249 6.82E-03 171 7.33E+04 1.00E+07 Generic
Cf-251 2.99E-03 171 1.67E+05 2.28E+07 Generic
Cm-247 8.74E-03 1,171 5.72E+04 7.83E+06 Generic
Cm-248 3.87E-02 171 1.29E+04 1.77E+06 Generic
Cs-137 8.01E-04 171 6.24E+05 8.53E+07 Generic
[-129 1.15E-04 171 4.36E+06 5.97E+08 Generic
K-40 4.54E-03 171 1.10E+05 1.51E+07 Generic
Nb-94 3.99E-02 171 1.25E+04 1.71E+06 Generic
Ni-59 4.26E-07 171 1.17E+09 1.61E+11 Generic
Acute Ni-63 5.14E-08 171 9.73E+09 1.33E+12 Gener?c
Np-237 5.19E-03 1,171 9.64E+04 1.32E+07 Generic
Pu-239 8.38E-04 171 5.97E+05 8.16E+07 Generic
Pu-240 8.29E-04 171 6.03E+05 8.25E+07 Generic
Pu-241 2.43E-05 171 2.06E+07 2.82E+09 Generic
Ra-226 4.63E-02 171 1.08E+04 1.48E+06 Generic
Sn-126 4.90E-02 171 1.02E+04 1.40E+06 Generic
Sr-90 1.11E-05 171 4 50E+07 6.16E+09 Generic
Tc-99 1.07E-06 171 4 68E+08 6.39E+10 Generic
Th-229 8.06E-03 171 6.20E+04 8.48E+06 Generic
Th-230 1.93E-02 1,171 2.59E+04 3.54E+06 Generic
U-232 1.37E-02 171 3.64E+04 4 98E+06 Generic
U-233 9.24E-04 1,171 541E+05 7.40E+07 Generic
U-234 1.98E-04 1,171 2.53E+06 3.46E+08 Generic
U-236 7.91E-05 1,171 6.32E+06 8.65E+08 Generic
U-233D 9.24E-04 1,171 541E+05 7.40E+07 Generic
Notes:

SWF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
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Table A-50. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ET04

. . Dose Factor Time of Max . Concentration Waste
IHI Dose | Radionuclide (mrem yr1 Ci) | Dose (Year) Inventory Limit (Ci) Limit (uCi m) Form Limit
Ag-108m 2.14E-03 171 4.67E+04 6.39E+06 Generic
Am-241 1.49E-05 171 6.71E+06 9.18E+08 Generic
Am-242m 2.77E-05 171 3.60E+06 4.93E+08 Generic
Am-243 6.28E-05 171 1.59E+06 2.18E+08 Generic
C-14 5.10E-05 171 1.96E+06 2.68E+08 Generic
Cf-249 8.75E-05 171 1.14E+06 1.56E+08 Generic
Cf-251 4.67E-05 171 2.14E+06 2.93E+08 Generic
Cm-247 1.15E-04 1,171 8.69E+05 1.19E+08 Generic
Cm-248 4.52E-04 171 2.21E+05 3.03E+07 Generic
Cs-137 6.31E-05 171 1.59E+06 2.17E+08 Generic
I-129 9.55E-04 171 1.05E+05 1.43E+07 Generic
K-40 7.62E-03 171 1.31E+04 1.80E+06 Generic
Nb-94 6.66E-03 171 1.50E+04 2.05E+06 Generic
Ni-59 1.04E-06 171 9.58E+07 1.31E+10 Generic
Chronic Ni-63 1.08E-06 171 9.22E+07 1.26E+10 Gener?c
Np-237 3.53E-04 1,171 2.84E+05 3.88E+07 Generic
Pu-239 1.03E-05 171 9.72E+06 1.33E+09 Generic
Pu-240 1.02E-05 171 9.82E+06 1.34E+09 Generic
Pu-241 5.11E-07 171 1.96E+08 2.68E+10 Generic
Ra-226 8.34E-02 171 1.20E+03 1.64E+05 Generic
Sn-126 4.10E-03 171 2.44E+04 3.33E+06 Generic
Sr-90 1.86E-04 171 5.39E+05 7.37E+07 Generic
Tc-99 9.61E-03 171 1.04E+04 1.42E+06 Generic
Th-229 3.56E-03 171 2.81E+04 3.84E+06 Generic
Th-230 3.42E-02 1,171 2.92E+03 4.00E+05 Generic
U-232 8.76E-02 171 1.14E+03 1.56E+05 Generic
U-233 6.08E-04 1,171 1.64E+05 2.25E+07 Generic
U-234 4.27E-04 1,171 2.34E+05 3.20E+07 Generic
U-236 2.19E-04 1,171 4.56E+05 6.24E+07 Generic
U-233D 6.08E-04 1,171 1.64E+05 2.25E+07 Generic
Notes:

SWF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
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Table A-51.Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ET05

. . Dose Factor | Time of Max . ...~ | Concentration Limit Waste
IHI Dose | Radionuclide (mrem Ci) Dose (Year) Inventory Limit (Ci) (uCi m) Form Limit
Ag-108m 3.39E-02 171 1.48E+04 2.02E+06 Generic
Am-241 7.39E-04 171 6.77E+05 9.28E+07 Generic
Am-242m 8.82E-04 171 5.67E+05 7.77E+07 Generic
Am-243 4 45E-03 171 1.12E+05 1.54E+07 Generic
C-14 4 12E-07 171 1.21E+09 1.66E+11 Generic
Cf-249 7.19E-03 171 6.96E+04 9.54E+06 Generic
Cf-251 3.06E-03 171 1.63E+05 2.24E+07 Generic
Cm-247 8.76E-03 1,171 5.71E+04 7.83E+06 Generic
Cm-248 3.88E-02 171 1.29E+04 1.77E+06 Generic
Cs-137 1.43E-03 171 3.50E+05 4.80E+07 Generic
[-129 1.15E-04 171 4.35E+06 5.97E+08 Generic
K-40 4.55E-03 171 1.10E+05 1.51E+07 Generic
Nb-94 4.01E-02 171 1.25E+04 1.71E+06 Generic
Ni-59 4 27E-07 171 1.17E+09 1.60E+11 Generic
Acute Ni-63 6.13E-08 171 8.16E+09 1.12E+12 Gener?c
Np-237 5.20E-03 1,171 9.61E+04 1.32E+07 Generic
Pu-239 8.41E-04 171 5.95E+05 8.15E+07 Generic
Pu-240 8.34E-04 171 6.00E+05 8.22E+07 Generic
Pu-241 2.53E-05 171 1.98E+07 2.72E+09 Generic
Ra-226 4.70E-02 171 1.06E+04 1.46E+06 Generic
Sn-126 4.91E-02 171 1.02E+04 1.40E+06 Generic
Sr-90 2.03E-05 171 2.46E+07 3.37E+09 Generic
Tc-99 1.07E-06 171 4.66E+08 6.39E+10 Generic
Th-229 8.11E-03 171 6.17E+04 8.46E+06 Generic
Th-230 1.94E-02 1,171 2.58E+04 3.54E+06 Generic
U-232 1.77E-02 171 2.82E+04 3.87E+06 Generic
U-233 9.26E-04 1,171 5.40E+05 7.40E+07 Generic
U-234 1.98E-04 1,171 2.52E+06 3.46E+08 Generic
U-236 7.93E-05 1,171 6.30E+06 8.65E+08 Generic
U-233D 9.26E-04 1,171 5.40E+05 7.40E+07 Generic
Notes:

SWF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
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Table A-52.Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ET05

. . Dose Factor Time of Max . Concentration Waste
IHI Dose | Radionuclide (mrem yr1 Ci) | Dose (Year) Inventory Limit (Ci) Limit (uCi m) Form Limit
Ag-108m 2.24E-03 171 4 47E+04 6.13E+06 Generic
Am-241 1.56E-05 171 6.43E+06 8.82E+08 Generic
Am-242m 3.10E-05 171 3.23E+06 4 43E+08 Generic
Am-243 6.32E-05 171 1.58E+06 2.17E+08 Generic
C-14 5.13E-05 171 1.95E+06 2.67E+08 Generic
Cf-249 9.21E-05 171 1.09E+06 1.49E+08 Generic
Cf-251 4.78E-05 171 2.09E+06 2.87E+08 Generic
Cm-247 1.15E-04 1,171 8.67E+05 1.19E+08 Generic
Cm-248 4 53E-04 171 2.21E+05 3.03E+07 Generic
Cs-137 1.12E-04 171 8.90E+05 1.22E+08 Generic
[-129 9.58E-04 171 1.04E+05 1.43E+07 Generic
K-40 7.64E-03 171 1.31E+04 1.80E+06 Generic
Nb-94 6.68E-03 171 1.50E+04 2.05E+06 Generic
Ni-59 1.05E-06 171 9.55E+07 1.31E+10 Generic
Chronic Ni-63 1.29E-06 171 7.73E+07 1.06E+10 Gener?c
Np-237 3.54E-04 1,171 2.83E+05 3.88E+07 Generic
Pu-239 1.03E-05 171 9.69E+06 1.33E+09 Generic
Pu-240 1.02E-05 171 9.77E+06 1.34E+09 Generic
Pu-241 5.31E-07 171 1.88E+08 2.58E+10 Generic
Ra-226 8.45E-02 171 1.18E+03 1.62E+05 Generic
Sn-126 4.12E-03 171 2.43E+04 3.33E+06 Generic
Sr-90 3.40E-04 171 2.94E+05 4.04E+07 Generic
Tc-99 9.64E-03 171 1.04E+04 1.42E+06 Generic
Th-229 3.58E-03 171 2.79E+04 3.83E+06 Generic
Th-230 3.43E-02 1,171 2.91E+03 4.00E+05 Generic
U-232 1.13E-01 171 8.85E+02 1.21E+05 Generic
U-233 6.10E-04 1,171 1.64E+05 2.25E+07 Generic
U-234 4.28E-04 1,171 2.33E+05 3.20E+07 Generic
U-236 2.20E-04 1,171 4 55E+05 6.24E+07 Generic
U-233D 6.10E-04 1,171 1.64E+05 2.25E+07 Generic
Notes:

SWF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
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Table A-53. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ET06

. . Dose Factor | Time of Max . ...~ | Concentration Limit Waste
IHI Dose | Radionuclide (mrem Ci) Dose (Year) Inventory Limit (Ci) (uCi m) Form Limit
Ag-108m 3.43E-02 171 1.46E+04 2.02E+06 Generic
Am-241 7.48E-04 171 6.68E+05 9.28E+07 Generic
Am-242m 8.93E-04 171 5.60E+05 7.77E+07 Generic
Am-243 4 50E-03 171 1.11E+05 1.54E+07 Generic
C-14 4 18E-07 171 1.20E+09 1.66E+11 Generic
Cf-249 7.28E-03 171 6.87E+04 9.54E+06 Generic
Cf-251 3.10E-03 171 1.61E+05 2.24E+07 Generic
Cm-247 8.87E-03 1,171 5.63E+04 7.83E+06 Generic
Cm-248 3.93E-02 171 1.27E+04 1.77E+06 Generic
Cs-137 1.45E-03 171 3.46E+05 4.80E+07 Generic
[-129 1.16E-04 171 4.30E+06 5.97E+08 Generic
K-40 4.61E-03 171 1.08E+05 1.51E+07 Generic
Nb-94 4.06E-02 171 1.23E+04 1.71E+06 Generic
Ni-59 4.33E-07 171 1.16E+09 1.60E+11 Generic
Acute Ni-63 6.20E-08 171 8.06E+09 1.12E+12 Gener?c
Np-237 5.27E-03 1,171 9.49E+04 1.32E+07 Generic
Pu-239 8.52E-04 171 5.87E+05 8.15E+07 Generic
Pu-240 8.44E-04 171 5.92E+05 8.22E+07 Generic
Pu-241 2.56E-05 171 1.96E+07 2.72E+09 Generic
Ra-226 4.76E-02 171 1.05E+04 1.46E+06 Generic
Sn-126 4.97E-02 171 1.01E+04 1.40E+06 Generic
Sr-90 2.06E-05 171 2.43E+07 3.37E+09 Generic
Tc-99 1.09E-06 171 4.60E+08 6.39E+10 Generic
Th-229 8.21E-03 171 6.09E+04 8.46E+06 Generic
Th-230 1.96E-02 1,171 2.55E+04 3.54E+06 Generic
U-232 1.79E-02 171 2.79E+04 3.87E+06 Generic
U-233 9.38E-04 1,171 5.33E+05 7.40E+07 Generic
U-234 2.01E-04 1,171 2.49E+06 3.46E+08 Generic
U-236 8.03E-05 1,171 6.22E+06 8.65E+08 Generic
U-233D 9.38E-04 1,171 5.33E+05 7.40E+07 Generic
Notes:

SWF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
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Table A-54.Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ET06

. . Dose Factor Time of Max . Concentration Waste
IHI Dose | Radionuclide (mrem yr1 Ci) | Dose (Year) Inventory Limit (Ci) Limit (uCi m) Form Limit
Ag-108m 2.27E-03 171 4.41E+04 6.13E+06 Generic
Am-241 1.58E-05 171 6.35E+06 8.82E+08 Generic
Am-242m 3.14E-05 171 3.19E+06 4.43E+08 Generic
Am-243 6.40E-05 171 1.56E+06 2.17E+08 Generic
C-14 5.20E-05 171 1.92E+06 2.67E+08 Generic
Cf-249 9.33E-05 171 1.07E+06 1.49E+08 Generic
Cf-251 4.84E-05 171 2.07E+06 2.87E+08 Generic
Cm-247 1.17E-04 1,171 8.56E+05 1.19E+08 Generic
Cm-248 4.59E-04 171 2.18E+05 3.03E+07 Generic
Cs-137 1.14E-04 171 8.79E+05 1.22E+08 Generic
I-129 9.70E-04 171 1.03E+05 1.43E+07 Generic
K-40 7.74E-03 171 1.29E+04 1.80E+06 Generic
Nb-94 6.77E-03 171 1.48E+04 2.05E+06 Generic
Ni-59 1.06E-06 171 9.43E+07 1.31E+10 Generic
Chronic Ni-63 1.31E-06 171 7.63E+07 1.06E+10 Gener?c
Np-237 3.58E-04 1,171 2.79E+05 3.88E+07 Generic
Pu-239 1.05E-05 171 9.56E+06 1.33E+09 Generic
Pu-240 1.04E-05 171 9.65E+06 1.34E+09 Generic
Pu-241 5.37E-07 171 1.86E+08 2.58E+10 Generic
Ra-226 8.56E-02 171 1.17E+03 1.62E+05 Generic
Sn-126 4.17E-03 171 2.40E+04 3.33E+06 Generic
Sr-90 3.44E-04 171 2.91E+05 4.04E+07 Generic
Tc-99 9.76E-03 171 1.02E+04 1.42E+06 Generic
Th-229 3.63E-03 171 2.76E+04 3.83E+06 Generic
Th-230 3.48E-02 1,171 2.88E+03 4.00E+05 Generic
U-232 1.14E-01 171 8.74E+02 1.21E+05 Generic
U-233 6.18E-04 1,171 1.62E+05 2.25E+07 Generic
U-234 4.34E-04 1,171 2.30E+05 3.20E+07 Generic
U-236 2.23E-04 1,171 4.49E+05 6.24E+07 Generic
U-233D 6.18E-04 1,171 1.62E+05 2.25E+07 Generic
Notes:

SWF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
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Table A-55. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ET07

. . Dose Factor | Time of Max . ...~ | Concentration Limit Waste
IHI Dose | Radionuclide (mrem Ci) Dose (Year) Inventory Limit (Ci) (uCi m) Form Limit
Ag-108m 3.49E-02 171 1.43E+04 2.11E+06 Generic
Am-241 7.62E-04 171 6.57E+05 9.66E+07 Generic
Am-242m 8.73E-04 171 5.73E+05 8.43E+07 Generic
Am-243 4.76E-03 171 1.05E+05 1.55E+07 Generic
C-14 4 41E-07 171 1.13E+09 1.67E+11 Generic
Cf-249 7.34E-03 171 6.81E+04 1.00E+07 Generic
Cf-251 3.22E-03 171 1.55E+05 2.28E+07 Generic
Cm-247 9.40E-03 1,171 5.32E+04 7.83E+06 Generic
Cm-248 4.16E-02 171 1.20E+04 1.77E+06 Generic
Cs-137 8.62E-04 171 5.80E+05 8.53E+07 Generic
[-129 1.23E-04 171 4.06E+06 5.97E+08 Generic
K-40 4.89E-03 171 1.02E+05 1.51E+07 Generic
Nb-94 4.29E-02 171 1.16E+04 1.71E+06 Generic
Ni-59 4 58E-07 171 1.09E+09 1.61E+11 Generic
Acute Ni-63 5.53E-08 171 9.05E+09 1.33E+12 Gener?c
Np-237 5.58E-03 1,171 8.96E+04 1.32E+07 Generic
Pu-239 9.02E-04 171 5.55E+05 8.16E+07 Generic
Pu-240 8.92E-04 171 5.60E+05 8.25E+07 Generic
Pu-241 2.61E-05 171 1.91E+07 2.82E+09 Generic
Ra-226 4.98E-02 171 1.00E+04 1.48E+06 Generic
Sn-126 5.27E-02 171 9.49E+03 1.40E+06 Generic
Sr-90 1.19E-05 171 4 19E+07 6.16E+09 Generic
Tc-99 1.15E-06 171 4.34E+08 6.39E+10 Generic
Th-229 8.68E-03 171 5.76E+04 8.48E+06 Generic
Th-230 2.08E-02 1,171 2.40E+04 3.54E+06 Generic
U-232 1.48E-02 171 3.38E+04 4 98E+06 Generic
U-233 9.94E-04 1,171 5.03E+05 7.40E+07 Generic
U-234 2.13E-04 1,171 2.35E+06 3.46E+08 Generic
U-236 8.51E-05 1,171 5.88E+06 8.65E+08 Generic
U-233D 9.94E-04 1,171 5.03E+05 7.40E+07 Generic
Notes:

SWF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
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Table A-56. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ET07

. . Dose Factor Time of Max . Concentration Waste
IHI Dose | Radionuclide (mrem yr1 Ci) | Dose (Year) Inventory Limit (Ci) Limit (uCi m) Form Limit
Ag-108m 2.30E-03 171 4.34E+04 6.39E+06 Generic
Am-241 1.60E-05 171 6.24E+06 9.18E+08 Generic
Am-242m 2.99E-05 171 3.35E+06 4.93E+08 Generic
Am-243 6.76E-05 171 1.48E+06 2.18E+08 Generic
C-14 5.49E-05 171 1.82E+06 2.68E+08 Generic
Cf-249 9.41E-05 171 1.06E+06 1.56E+08 Generic
Cf-251 5.03E-05 171 1.99E+06 2.93E+08 Generic
Cm-247 1.24E-04 1,171 8.08E+05 1.19E+08 Generic
Cm-248 4.86E-04 171 2.06E+05 3.03E+07 Generic
Cs-137 6.78E-05 171 1.47E+06 2.17E+08 Generic
[-129 1.03E-03 171 9.73E+04 1.43E+07 Generic
K-40 8.20E-03 171 1.22E+04 1.80E+06 Generic
Nb-94 7.17E-03 171 1.40E+04 2.05E+06 Generic
Ni-59 1.12E-06 171 8.90E+07 1.31E+10 Generic
Chronic Ni-63 1.17E-06 171 8.57E+07 1.26E+10 Gener?c
Np-237 3.79E-04 1,171 2.64E+05 3.88E+07 Generic
Pu-239 1.11E-05 171 9.03E+06 1.33E+09 Generic
Pu-240 1.10E-05 171 9.13E+06 1.34E+09 Generic
Pu-241 5.49E-07 171 1.82E+08 2.68E+10 Generic
Ra-226 8.97E-02 171 1.11E+03 1.64E+05 Generic
Sn-126 4.42E-03 171 2.26E+04 3.33E+06 Generic
Sr-90 2.00E-04 171 5.01E+05 7.37TE+07 Generic
Tc-99 1.03E-02 171 9.67E+03 1.42E+06 Generic
Th-229 3.83E-03 171 2.61E+04 3.84E+06 Generic
Th-230 3.68E-02 1,171 2.72E+03 4.00E+05 Generic
U-232 9.43E-02 171 1.06E+03 1.56E+05 Generic
U-233 6.54E-04 1,171 1.53E+05 2.25E+07 Generic
U-234 4.60E-04 1,171 2.18E+05 3.20E+07 Generic
U-236 2.36E-04 1,171 4.24E+05 6.24E+07 Generic
U-233D 6.54E-04 1,171 1.53E+05 2.25E+07 Generic
Notes:

SWF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
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Table A-57.Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ET08

. . Dose Factor | Time of Max . ...~ | Concentration Limit Waste
IHI Dose | Radionuclide (mrem Ci) Dose (Year) Inventory Limit (Ci) (uCi m) Form Limit
Ag-108m 3.49E-02 171 1.43E+04 2.11E+06 Generic
Am-241 7.62E-04 171 6.57E+05 9.66E+07 Generic
Am-242m 8.73E-04 171 5.73E+05 8.43E+07 Generic
Am-243 4.76E-03 171 1.05E+05 1.55E+07 Generic
C-14 4 41E-07 171 1.13E+09 1.67E+11 Generic
Cf-249 7.34E-03 171 6.81E+04 1.00E+07 Generic
Cf-251 3.22E-03 171 1.55E+05 2.28E+07 Generic
Cm-247 9.40E-03 1,171 5.32E+04 7.83E+06 Generic
Cm-248 4.16E-02 171 1.20E+04 1.77E+06 Generic
Cs-137 8.62E-04 171 5.80E+05 8.53E+07 Generic
[-129 1.23E-04 171 4.06E+06 5.97E+08 Generic
K-40 4.89E-03 171 1.02E+05 1.51E+07 Generic
Nb-94 4.29E-02 171 1.16E+04 1.71E+06 Generic
Ni-59 4 58E-07 171 1.09E+09 1.61E+11 Generic
Acute Ni-63 5.53E-08 171 9.05E+09 1.33E+12 Gener?c
Np-237 5.58E-03 1,171 8.96E+04 1.32E+07 Generic
Pu-239 9.02E-04 171 5.55E+05 8.16E+07 Generic
Pu-240 8.92E-04 171 5.60E+05 8.25E+07 Generic
Pu-241 2.61E-05 171 1.91E+07 2.82E+09 Generic
Ra-226 4.98E-02 171 1.00E+04 1.48E+06 Generic
Sn-126 5.27E-02 171 9.49E+03 1.40E+06 Generic
Sr-90 1.19E-05 171 4 19E+07 6.16E+09 Generic
Tc-99 1.15E-06 171 4.34E+08 6.39E+10 Generic
Th-229 8.68E-03 171 5.76E+04 8.48E+06 Generic
Th-230 2.08E-02 1,171 2.40E+04 3.54E+06 Generic
U-232 1.48E-02 171 3.38E+04 4 98E+06 Generic
U-233 9.94E-04 1,171 5.03E+05 7.40E+07 Generic
U-234 2.13E-04 1,171 2.35E+06 3.46E+08 Generic
U-236 8.51E-05 1,171 5.88E+06 8.65E+08 Generic
U-233D 9.94E-04 1,171 5.03E+05 7.40E+07 Generic
Notes:

SWF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
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Table A-58. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ET08

. . Dose Factor Time of Max . Concentration Waste
IHI Dose | Radionuclide (mrem yr1 Ci) | Dose (Year) Inventory Limit (Ci) Limit (uCi m) Form Limit
Ag-108m 2.30E-03 171 4.34E+04 6.39E+06 Generic
Am-241 1.60E-05 171 6.24E+06 9.18E+08 Generic
Am-242m 2.99E-05 171 3.35E+06 4.93E+08 Generic
Am-243 6.76E-05 171 1.48E+06 2.18E+08 Generic
C-14 5.49E-05 171 1.82E+06 2.68E+08 Generic
Cf-249 9.41E-05 171 1.06E+06 1.56E+08 Generic
Cf-251 5.03E-05 171 1.99E+06 2.93E+08 Generic
Cm-247 1.24E-04 1,171 8.08E+05 1.19E+08 Generic
Cm-248 4.86E-04 171 2.06E+05 3.03E+07 Generic
Cs-137 6.78E-05 171 1.47E+06 2.17E+08 Generic
[-129 1.03E-03 171 9.73E+04 1.43E+07 Generic
K-40 8.20E-03 171 1.22E+04 1.80E+06 Generic
Nb-94 7.16E-03 171 1.40E+04 2.05E+06 Generic
Ni-59 1.12E-06 171 8.90E+07 1.31E+10 Generic
Chronic Ni-63 1.17E-06 171 8.57E+07 1.26E+10 Gener?c
Np-237 3.79E-04 1,171 2.64E+05 3.88E+07 Generic
Pu-239 1.11E-05 171 9.03E+06 1.33E+09 Generic
Pu-240 1.10E-05 171 9.13E+06 1.34E+09 Generic
Pu-241 5.49E-07 171 1.82E+08 2.68E+10 Generic
Ra-226 8.97E-02 171 1.11E+03 1.64E+05 Generic
Sn-126 4.42E-03 171 2.26E+04 3.33E+06 Generic
Sr-90 2.00E-04 171 5.01E+05 7.37TE+07 Generic
Tc-99 1.03E-02 171 9.67E+03 1.42E+06 Generic
Th-229 3.83E-03 171 2.61E+04 3.84E+06 Generic
Th-230 3.68E-02 1,171 2.72E+03 4.00E+05 Generic
U-232 9.43E-02 171 1.06E+03 1.56E+05 Generic
U-233 6.54E-04 1,171 1.53E+05 2.25E+07 Generic
U-234 4.60E-04 1,171 2.18E+05 3.20E+07 Generic
U-236 2.36E-04 1,171 4.24E+05 6.24E+07 Generic
U-233D 6.54E-04 1,171 1.53E+05 2.25E+07 Generic
Notes:

SWF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
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Table A-59. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ET09

. . Dose Factor | Time of Max . ...~ | Concentration Limit Waste
IHI Dose | Radionuclide (mrem Ci) Dose (Year) Inventory Limit (Ci) (uCi m) Form Limit
Ag-108m 3.49E-02 171 1.43E+04 2.11E+06 Generic
Am-241 7.62E-04 171 6.57E+05 9.66E+07 Generic
Am-242m 8.73E-04 171 5.73E+05 8.43E+07 Generic
Am-243 4.76E-03 171 1.05E+05 1.55E+07 Generic
C-14 4 41E-07 171 1.13E+09 1.67E+11 Generic
Cf-249 7.34E-03 171 6.81E+04 1.00E+07 Generic
Cf-251 3.22E-03 171 1.55E+05 2.28E+07 Generic
Cm-247 9.40E-03 1,171 5.32E+04 7.83E+06 Generic
Cm-248 4.16E-02 171 1.20E+04 1.77E+06 Generic
Cs-137 8.62E-04 171 5.80E+05 8.53E+07 Generic
[-129 1.23E-04 171 4.06E+06 5.97E+08 Generic
K-40 4.89E-03 171 1.02E+05 1.51E+07 Generic
Nb-94 4.29E-02 171 1.16E+04 1.71E+06 Generic
Ni-59 4 58E-07 171 1.09E+09 1.61E+11 Generic
Acute Ni-63 5.53E-08 171 9.05E+09 1.33E+12 Gener?c
Np-237 5.58E-03 1,171 8.96E+04 1.32E+07 Generic
Pu-239 9.02E-04 171 5.55E+05 8.16E+07 Generic
Pu-240 8.92E-04 171 5.60E+05 8.25E+07 Generic
Pu-241 2.61E-05 171 1.91E+07 2.82E+09 Generic
Ra-226 4.98E-02 171 1.00E+04 1.48E+06 Generic
Sn-126 5.27E-02 171 9.49E+03 1.40E+06 Generic
Sr-90 1.19E-05 171 4 19E+07 6.16E+09 Generic
Tc-99 1.15E-06 171 4.34E+08 6.39E+10 Generic
Th-229 8.68E-03 171 5.76E+04 8.48E+06 Generic
Th-230 2.08E-02 1,171 2.40E+04 3.54E+06 Generic
U-232 1.48E-02 171 3.38E+04 4 98E+06 Generic
U-233 9.94E-04 1,171 5.03E+05 7.40E+07 Generic
U-234 2.13E-04 1,171 2.35E+06 3.46E+08 Generic
U-236 8.51E-05 1,171 5.88E+06 8.65E+08 Generic
U-233D 9.94E-04 1,171 5.03E+05 7.40E+07 Generic
Notes:

SWF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
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Table A-60. Inadvertent Human Intruder Chronic Dose Factors and Inventory Limits for ET09

. . Dose Factor Time of Max . Concentration Waste
IHI Dose | Radionuclide (mrem yr1 Ci) | Dose (Year) Inventory Limit (Ci) Limit (uCi m) Form Limit
Ag-108m 2.30E-03 171 4.34E+04 6.39E+06 Generic
Am-241 1.60E-05 171 6.24E+06 9.18E+08 Generic
Am-242m 2.99E-05 171 3.35E+06 4.93E+08 Generic
Am-243 6.76E-05 171 1.48E+06 2.18E+08 Generic
C-14 5.49E-05 171 1.82E+06 2.68E+08 Generic
Cf-249 9.41E-05 171 1.06E+06 1.56E+08 Generic
Cf-251 5.03E-05 171 1.99E+06 2.93E+08 Generic
Cm-247 1.24E-04 1,171 8.08E+05 1.19E+08 Generic
Cm-248 4.86E-04 171 2.06E+05 3.03E+07 Generic
Cs-137 6.78E-05 171 1.47E+06 2.17E+08 Generic
[-129 1.03E-03 171 9.73E+04 1.43E+07 Generic
K-40 8.20E-03 171 1.22E+04 1.80E+06 Generic
Nb-94 7.17E-03 171 1.40E+04 2.05E+06 Generic
Ni-59 1.12E-06 171 8.90E+07 1.31E+10 Generic
Chronic Ni-63 1.17E-06 171 8.57E+07 1.26E+10 Gener?c
Np-237 3.79E-04 1,171 2.64E+05 3.88E+07 Generic
Pu-239 1.11E-05 171 9.03E+06 1.33E+09 Generic
Pu-240 1.10E-05 171 9.13E+06 1.34E+09 Generic
Pu-241 5.49E-07 171 1.82E+08 2.68E+10 Generic
Ra-226 8.97E-02 171 1.11E+03 1.64E+05 Generic
Sn-126 4.42E-03 171 2.26E+04 3.33E+06 Generic
Sr-90 2.00E-04 171 5.01E+05 7.37TE+07 Generic
Tc-99 1.03E-02 171 9.67E+03 1.42E+06 Generic
Th-229 3.83E-03 171 2.61E+04 3.84E+06 Generic
Th-230 3.68E-02 1,171 2.72E+03 4.00E+05 Generic
U-232 9.43E-02 171 1.06E+03 1.56E+05 Generic
U-233 6.54E-04 1,171 1.53E+05 2.25E+07 Generic
U-234 4.60E-04 1,171 2.18E+05 3.20E+07 Generic
U-236 2.36E-04 1,171 4.24E+05 6.24E+07 Generic
U-233D 6.54E-04 1,171 1.53E+05 2.25E+07 Generic
Notes:

SWF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
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IHI Radionuclide Dose Time of Max Inventory Concentration Limit Waste Form

Dose Factor* Dose (Year) Limit (Ci) (uCi m?3) Limit

Cs-137 2.87E-07 171 1.74E+09 3.95E+10 Generic

Acute Nb-94 1.96E-05 171 2.55E+07 5.78E+08 Gener?c

Ra-226 2.44E-04 171 2.05E+06 4.65E+07 Generic

Sr-90 3.17E-07 171 1.58E+09 3.58E+10 Generic

Cs-137 1.52E-02 171 6.59E+03 1.50E+05 Generic

Chronic Nb-94 5.81E-01 171 1.72E+02 3.91E+03 Gener@c

Ra-226 1.32E+00 171 7.58E+01 1.72E+03 Generic

Sr-90 9.40E-04 171 1.06E+05 2.41E+06 Generic

Note:

*mrem Ci' (Acute), mrem yr' Ci-' (Chronic)

A.2.4 Intermediate-Level Vault (ILV)
Table A-62. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for ILV

IHI Dose | Radionuclide Dose Time of Max Inventory Limit | Concentration Limit | Waste Form
Factor* Dose (Year) (Ci) (uCi m?3) Limit
Cs-137 9.09E-07 17 5.50E+08 7.18E+10 Generic
Acute Ra-226 1.36E-03 17 3.68E+05 4.80E+07 Generic
Cs-137T 9.09E-07 17 5.50E+08 7.18E+10 Generic
Cs-137 4.89E-05 171 2.04E+06 2.67E+08 Generic
Chronic Ra-226 7.32E-02 171 1.37E+03 1.78E+05 Generic
Cs-137T 4.89E-05 171 2.04E+06 2.67E+08 Generic
Notes:

*mrem Ci-' (Acute), mrem yr' Ci-' (Chronic)
SWEF radionuclides with future inventory are highlighted in green when a generic waste form model is employed to set disposal limits.
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A.2.5 Naval Reactor Component Disposal Areas (NRCDAs)
Table A-63. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for NRO7E

. . . | Time of Max Dose Invento Concentration | Waste Form
IHI Dose | Radionuclide Dose Factor’ (Year) Limit (C?)/ Limit (uCi m) Limit
Am-241S 5.06E-10 171 9.88E+11 3.30E+14 Special
Am-243S 4 53E-09 171 1.10E+11 3.68E+13 Special
Co-60S 5.45E-36 171 Special
Cs-137S 4.33E-28 171 Special
Mo-93S 5.56E-30 171 Special
Nb-93mS 2.94E-33 171 Special
Acute Nb-94S 9.05E-27 171 Special
Ni-59S 9.09E-27 171 Special
Pu-241S 2.45E-28 171 Special
Sn-121mS 4 21E-31 171 Special
Sn-126S 4 24E-04 171 1.18E+06 3.94E+08 Special
Sr-90S 1.85E-06 171 2.71E+08 9.03E+10 Special
Zr-93S 1.80E-26 243 Special
Am-241S 2.94E+00 171 3.40E+01 1.14E+04 Special
Am-243S 8.59E+01 171 1.16E+00 3.88E+02 Special
Co-60S 8.71E-13 171 1.15E+14 3.83E+16 Special
Cs-137S 4 55E-07 171 2.20E+08 7.34E+10 Special
Mo-93S 4.71E-02 171 2.12E+03 7.09E+05 Special
Nb-93mS 7.23E-06 171 1.38E+07 4.62E+09 Special
Chronic Nb-94S 9.09E-05 171 1.10E+06 3.67E+08 Special
Ni-59S 1.07E-11 171 9.39E+12 3.13E+15 Special
Pu-241S 1.32E-26 171 Special
Sn-121mS 1.15E-02 171 8.66E+03 2.89E+06 Special
Sn-126S 1.13E+03 171 8.86E-02 2.96E+01 Special
Sr-90S 8.41E-02 171 1.19E+03 3.97E+05 Special
Zr-93S 9.68E-25 243 Special

Notes:

--- = numerical values exceeding 1 x 1020

*mrem Ci' (Acute), mrem yr' Ci-' (Chronic)

SWF radionuclides with no future inventory are highlighted in yellow when a SWF model is employed to set disposal limits.
SWF model that includes explicit gamma ray analyses (Verse, 2021) is highlighted in green.
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Table A-64. Inadvertent Human Intruder Acute Dose Factors and Inventory Limits for NR26E

. . « | Time of Max Dose Invento Concentration Waste Form
IHI Dose | Radionuclide Dose Factor (Year) Limit (C?)/ Limit (uCi m) Limit
Am-241S 6.89E-11 171 7.26E+12 2.99E+14 Special
Am-243S 5.62E-10 171 8.90E+11 3.66E+13 Special
Co-60S 1.77E-32 171 Special
Cs-137S 1.78E-27 171 Special
Mo-93S 6.89E-31 171 Special
Nb-93mS 5.09E-33 171 Special
Acute Nb-94S 9.07E-27 171 Special
Ni-59S 9.09E-27 171 Special
Pu-241S 3.36E-28 171 Special
Sn-121mS 1.37E-31 171 Special
Sn-126S 5.22E-05 171 9.58E+06 3.94E+08 Special
Sr-90S 1.00E-06 171 4.99E+08 2.05E+10 Special
Zr-93S 1.80E-26 253 Special
Am-241S 4.00E-01 171 2.50E+02 1.03E+04 Special
Am-243S 1.07E+01 171 9.39E+00 3.86E+02 Special
Co-60S 2.83E-09 171 3.53E+10 1.45E+12 Special
Cs-137S 1.87E-06 171 5.35E+07 2.20E+09 Special
Mo-93S 5.86E-03 171 1.71E+04 7.03E+05 Special
Nb-93mS 1.25E-05 171 7.99E+06 3.29E+08 Special
Chronic Nb-94S 9.11E-05 171 1.10E+06 4.51E+07 Special
Ni-59S 1.07E-11 171 9.38E+12 3.86E+14 Special
Pu-241S 1.81E-26 171 Special
Sn-121mS 3.76E-03 171 2.66E+04 1.10E+06 Special
Sn-126S 1.39E+02 171 7.19E-01 2.96E+01 Special
Sr-908 4.56E-02 171 2.19E+03 9.03E+04 Special
Zr-93S 9.68E-25 253 Special
Notes:

--- = numerical values exceeding 1 x 1020

*mrem Ci' (Acute), mrem yr' Ci-' (Chronic)
SWEF radionuclides with future inventory are highlighted in blue when a SWF model is employed to set disposal limits.
SWF model that includes explicit gamma ray analyses (Verse, 2021) is highlighted in green.
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A.3 Inadvertent Human Intruder Dose History Time Profiles

The IHI acute and chronic dose history time profiles for 27 of the 33 ELLWF DUs are presented
in Figure A-1 through Figure A-15 for STs; Figure A-16 through Figure A-23 for ETs;
Figure A-24 for the LAWYV; Figure A-25 for the ILV; and Figure A-26 through Figure A-27 for
the two NRCDAs. In all graphs, dose factors and doses are shown only for the top five
radionuclides of the given DU. Two exceptions are the LAWYV and ILV because only four and two
radionuclides, respectively, remain after screening and are included in the IHI analysis. In addition,
the top five radionuclides for acute and chronic dose factors and the top five radionuclides for
acute and chronic doses are not necessarily the same because of differences in 2065 projected
CWTS inventories.

In Figure A-1 through Figure A-27, plots (a) [acute] and (b) [chronic] display mrem and mrem/yr,
respectively, per curie of disposed radionuclide versus model year, while plots (c) [acute] and (d)
[chronic] display the expected IHI doses in mrem and mrem/yr, respectively, versus model year
for the projected 2065 radionuclide CWTS inventories for the respective DU

The following six DUs located in the eastern sector of the ELLWF (Figure 1-1) are excluded: ST17,
ST19, ST20, ST21, ST22, and ET06. ST18 is the only DU located southeast of the LAWYV with a
dose history time profile. The adverse flow field in the eastern sector results in significant overlap
of individual DU contaminant plumes and leads to unacceptable inventory limits for these six
excluded Dus.
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A.3.1 Slit Trenches
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Figure A-1.Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ST01
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IHI Acute Dose Factors (mrem per curie) for ST02
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Figure A-2.Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ST02
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Figure A-3.Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ST03
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IHI Acute Dose Factors (mrem per curie) for ST04

IHI Chronic Dose Factors (mrem/yr per curie) for ST04
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Figure A-4.Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ST04
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IHI Acute Dose Factors (mrem per curie) for ST05

IHI Chronic Dose Factors (mrem/yr per curie) for ST05
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Figure A-5.Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ST05
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IHI Acute Dose Factors (mrem per curie) for ST06

IHI Chronic Dose Factors (mrem/yr per curie) for ST06
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Figure A-6.Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ST06

131



SRNL-STI-2021-000309
Revision 0

IHI Acute Dose Factors (mrem per curie) for ST07 IHI Chronic Dose Factors (mrem/yr per curie) for ST07
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Figure A-7.Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ST07
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IHI Acute Dose Factors (mrem per curie) for ST08

IHI Chronic Dose Factors (mrem/yr per curie) for ST08
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Figure A-8.Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ST08
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IHI Acute Dose Factors (mrem per curie) for ST09

IHI Chronic Dose Factors (mrem/yr per curie) for ST09
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Figure A-9.Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ST09

134



SRNL-STI-2021-000309

Revision 0

IHI Acute Dose Factors (mrem per curie) for ST10

IHI Chronic Dose Factors (mrem/yr per curie) for ST10
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Figure A-10.Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ST10

135



SRNL-STI-2021-000309
Revision 0

IHI Acute Dose Factors (mrem per curie) for ST11 IHI Chronic Dose Factors (mrem/yr per curie) for ST11
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Figure A-11.Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ST11
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IHI Acute Dose Factors (mrem per curie) for ST14 IHI Chronic Dose Factors (mrem/yr per curie) for ST14
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Figure A-12.Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ST14
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IHI Acute Dose Factors (mrem per curie) for ST18 IHI Chronic Dose Factors (mrem/yr per curie) for ST18
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Figure A-13.Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ST18
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IHI Acute Dose Factors (mrem per curie) for ST23 IHI Chronic Dose Factors (mrem/yr per curie) for ST23
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Figure A-14.Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ST23
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IHI Acute Dose Factors (mrem per curie) for ST24

IHI Chronic Dose Factors (mrem/yr per curie) for ST24
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Figure A-15.Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ST24
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A.3.2 Engineered Trenches

IHI Acute Dose Factors (mrem per curie) for ET01 IHI Chronic Dose Factors (mrem/yr per curie) for ET01
0.10 F
g 10"
0.08 E Sn-126 N Ra-226
- Ra-226 F U-232
o Nb-94 B I ] Th-230
0.06 |- Cm-248 i ™ L | Tc-09
Ag-108 I By K-40
R gioem 102 | -
0.04 — = <
N —_— F .
- ———— 3 .
| I \\\.
10° | <
0.02 = .
5 ™
- o N\\\
i 10* | = <
= H‘\\
L N \\\
-
| ~
10° | =
o ™
i F ™
171 371 571 771 971 171 171 371 571 771 971 171
(@) (b)
IHI Acute Doses for ETO1 IHI Chronic Doses for ET01
(mrem, projected closure inventories) (mrem/yr, projected closure inventories)
10®
102 \ total — total
Cs-137 — Sr-90
— U-233 R ————— Cs-137
Pu-239 S — u232
<1 Am-241 10* u-233
. - Pu-240 \ Te-99
10 \\ \
10° \ .
10°¢ N \\\
\\\
10° S
AN
10° S
- .
™. 1071 R _
\\ X
101 \\'\_H
. 102 -
AN
\ ™~
171 371 571 771 971 1171 171 371 571 771 971 1171
() (d)

Figure A-16.Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ET01
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IHI Acute Dose Factors (mrem per curie) for ET02

IHI Chronic Dose Factors (mrem/yr per curie) for ET02
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Figure A-17.Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ET02
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IHI Acute Dose Factors (mrem per curie) for ET03

IHI Chronic Dose Factors (mrem/yr per curie) for ET03
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Figure A-18.Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ET03
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IHI Acute Dose Factors (mrem per curie) for ET04

IHI Chronic Dose Factors (mrem/yr per curie) for ET04
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Figure A-19.Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ET04
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IHI Acute Dose Factors (mrem per curie) for ET05

IHI Chronic Dose Factors (mrem/yr per curie) for ET05
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Figure A-20.Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ET05
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IHI Acute Dose Factors (mrem per curie) for ET07

IHI Chronic Dose Factors (mrem/yr per curie) for ET07
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Figure A-21.Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ET07
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IHI Acute Dose Factors (mrem per curie) for ET08 IHI Chronic Dose Factors (mrem/yr per curie) for ET08
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Figure A-22.Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ET08
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IHI Acute Dose Factors (mrem per curie) for ET09

IHI Chronic Dose Factors (mrem/yr per curie) for ET09
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Figure A-23.Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ET09
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Figure A-24.Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for LAWV
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A.3.4 Intermediate-Level Vault (ILV)
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Figure A-25.Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for ILV
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A.3.5 Naval Reactor Component Disposal Areas (NRCDAs)
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Figure A-26.Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for NRO7E
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IHI Acute Dose Factors (mrem per curie) for NR26E IHI Chronic Dose Factors (mrem/yr per curie} for NR26E
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Figure A-27.Inadvertent Human Intruder Acute and Chronic Dose Factors and Doses for NR26E
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Appendix B. Inventory Trigger Values for Inadvertent Human Intruder
Pathways

As discussed in Aleman & Hamm (2021), inventory trigger values for the IHI pathways exist for
every reference DU-type. The parent radionuclide listing for each reference DU-type is provided
in Table B-1. Seventy-four parent radionuclides require trigger values for the IHI pathways. DU
specific trigger values for the IHI pathways are calculated as follows:

e STs and ETs: Trigger values for the trench reference DU type are updated with the DU
specific footprint areas, resulting in DU specific trigger values for STs and ETs.

e LAWYV and ILV: Trigger values for the LAWYV and ILV reference DU-types undergo no
adjustment and become the DU specific trigger values for the LAWYV and ILV.

e NRO7E and NR26E: Trigger values for NRCDAG and NRCDAS are updated using DU
specific footprint areas, resulting in DU-specific trigger values for NRO7E and NR26E.
NRO7E is closed and contains welded casks only; therefore, its trigger value list is
represented by the NRCDAS reference DU type. NR26E is still open and contains both
reference DU types; therefore, its trigger value list is the composite of two reference DU
types (NRCDAG and NRCDAS).

Table B-1. Parent Radionuclides Requiring Inventory Trigger Values for Inadvertent Human Intruder

Pathways by Reference DU Type.

Reference DU-type a
L2 Trench | LAWV ILV | NRCDAG | NRCDAS | "RCDA AS
1 - Ac-227 Ac-227 - Ac-227 Ac-227 Ac-227
2 -- Al-26 Al-26 Al-26 Al-26 Al-26 Al-26
8 -- -- -- - Am-245 Am-245 Am-245
4 - - - - Am-246m | Am-246m | Am-246m
5 - Bi-207 Bi-207 Bi-207 Bi-207 Bi-207 Bi-207
6 Bi-208 Bi-208 Bi-208 Bi-208 Bi-208 Bi-208 Bi-208
7 Bi-210m Bi-210m Bi-210m Bi-210m Bi-210m Bi-210m Bi-210m
8 -- Bk-247 -- Bk-247 Bk-247 Bk-247 Bk-247
9 -- -- -- -- Bk-250 Bk-250 Bk-250
10 Cf-248 -- -- -- Cf-248 Cf-248 Cf-248
11 Cm-249 - -- - - -- Cm-249
12 Cm-250 -- -- -- Cf-250 Cf-250 Cf-250
13 -- -- -- - Cf-252 Cf-252 Cf-252
14 -- -- -- -- Cm-249 Cm-249 Cm-249
15 -- Cm-250 Cm-250 Cm-250 Cm-250 Cm-250 Cm-250
16 Dy-154 -- -- -- -- -- Dy-154
17 Eu-150 Eu-150 Eu-150 Eu-150 Eu-150 Eu-150 Eu-150
18 -- -- -- Eu-152 -- Eu-152 Eu-152
19 -- - -- Eu-154 - Eu-154 Eu-154
20 Fe-60 Fe-60 Fe-60 Fe-60 Fe-60 Fe-60 Fe-60
21 Gd-148 - -- - - -- Gd-148
22 Gd-150 -- -- -- -- -- Gd-150
23 Hf-178m - -- - - -- Hf-178m
24 Hf-182 Hf-182 Hf-182 Hf-182 Hf-182 Hf-182 Hf-182
25 Hg-194 Hg-194 Hg-194 Hg-194 Hg-194 Hg-194 Hg-194
26 Ho-163 -- -- -- -- -- Ho-163
27 - Ho-166m Ho-166m Ho-166m Ho-166m Ho-166m Ho-166m
28 Ir-192n Ir-192n Ir-192n Ir-192n Ir-192n Ir-192n Ir-192n
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Reference DU-type

—— Trench | LAWYV ILV | NRCDAG | NRCDAs | NRCDA® | ALL®
29 - - -- K-40 K-40 K-40 K-40
30 Kr-81 Kr-81 - - Kr-81 Kr-81 Kr-81
31 La-137 - -- - La-137 La-137 La-137
32 La-138 - La-138 La-138 La-138 La-138 La-138
33 Lu-176 - -- - Lu-176 Lu-176 Lu-176
34 Mn-53 - - - - - Mn-53
35 Nb-91 Nb-91 Nb-91 Nb-91 Nb-91 Nb-91 Nb-91
36 Nb-92 Nb-92 Nb-92 Nb-92 Nb-92 Nb-92 Nb-92
37 Np-235 - -- - Np-235 Np-235 Np-235
38 Np-236 Np-236 Np-236 Np-236 Np-236 Np-236 Np-236
39 - - -- - Np-238 Np-238 Np-238
40 - - - - 0s-194 0s-194 0s-194
41 - Pa-231 Pa-231 - Pa-231 Pa-231 Pa-231
42 Pa-232 - Pa-232 Pa-232 Pa-232 Pa-232 Pa-232
43 - - -- - Pa-233 Pa-233 Pa-233
44 Pb-202 Pb-202 Pb-202 Pb-202 Pb-202 Pb-202 Pb-202
45 Pm-145 - -- - - -- Pm-145
46 Po-208 - - - - - Po-208
47 Po-209 Po-209 Po-209 Po-209 - Po-209 Po-209
48 - - - - Pb-210 Pb-210 Pb-210
49 - - - - Pm-145 Pm-145 Pm-145
50 - - -- - Pm-146 Pm-146 Pm-146
51 - - - - Po-208 Po-208 Po-208
52 - - -- - Po-209 Po-209 Po-209
53 Pu-236 Pu-236 Pu-236 Pu-236 Pu-236 Pu-236 Pu-236
54 Pu-243 - -- - Pu-243 Pu-243 Pu-243
55 - - - - Pu-246 Pu-246 Pu-246
56 - - -- - Ra-226 Ra-226 Ra-226
57 - - - - Ra-228 Ra-228 Ra-228
58 Re-186m | Re-186m | Re-186m Re-186m Re-186m Re-186m Re-186m
59 - - - - Rn-222 Rn-222 Rn-222
60 Si-32 - -- - - -- Si-32
61 - - - - Sm-145 Sm-145 Sm-145
62 Sm-146 - -- - - -- Sm-146
63 Tb-157 - - - Tb-157 Tb-157 Tb-157
64 Tb-158 Tb-158 Tb-158 Tb-158 Tb-158 Tb-158 Tb-158
65 Tc-97 -- -- -- Tc-97 Tc-97 Tc-97
66 Tc-98 Tc-98 Tc-98 Tc-98 Tc-98 Tc-98 Tc-98
67 - - - - Te-123 Te-123 Te-123
68 - - Th-229 Th-229 Th-229 Th-229 Th-229
69 - - - - Th-230 Th-230 Th-230
70 Th-232 - -- - - -- Th-232
71 Ti-44 Ti-44 Ti-44 Ti-44 Ti-44 Ti-44 Ti-44
72 U-235 - -- - - -- U-235
73 U-238 - - - - - U-238
74 - - V-50 V-50 V-50 V-50 V-50

Total Number Radionuclides 42 25 27 29 57 60 74

Notes:

a  Composite parent radionuclide listing for NRCDAG plus NRCDAS.
b Composite parent radionuclide listing for all five reference DU-types.
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B.1 Slit and Engineered Trenches

Individual ST and ET footprint area corrections are applied to the inventory trigger values for the
IHI pathways for the trench reference DU type to arrive at the individual DU specific inventory
trigger values for the IHI pathways in Table B-2, Table B-3, and Table B-4.
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Table B-2. DU Specific Inventory Trigger Values for Inadvertent Human Intruder Pathways for
Parent Radionuclides in Slit Trenches (ST01 ST08)

Parent Inventory Trigger Value (Ci)
Radionuclide STO01 ST02 ST03 ST04 ST05 ST06 ST07 STO08

Bi-208 549E-04 | 549E-04 | 549E-04 | 549E-04 | 549E-04 | 549E-04 | 549E-04 | 5.49E-04
Bi-210m 6.94E-03 | 6.94E-03 | 6.94E-03 | 6.94E-03 | 6.94E-03 | 6.94E-03 | 6.94E-03 | 6.94E-03
Cf-248 2.33E+04 | 2.32E+04 | 2.32E+04 | 2.32E+04 | 2.32E+04 | 2.32E+04 | 2.32E+04 | 2.32E+04
Cm-249 3.78E+04 | 3.77E+04 | 3.77E+04 | 3.77E+04 | 3.77E+04 | 3.77E+04 | 3.77E+04 | 3.77E+04
Cm-250 1.18E-02 | 1.18E-02 | 1.18E-02 | 1.18E-02 | 1.18E-02 | 1.18E-02 | 1.18E-02 | 1.18E-02
Dy-154 7.18E-01 | 747E-01 | 7A17E-01 | 7A7E-01 | 7A7E-01 | 7A7E-01 | 7A7E-01 | 717E-01
Eu-150 2.33E+00 | 2.33E+00 | 2.33E+00 | 2.33E+00 | 2.33E+00 | 2.33E+00 | 2.33E+00 | 2.33E+00
Fe-60 6.27E-04 | 6.26E-04 | 6.26E-04 | 6.26E-04 | 6.26E-04 | 6.26E-04 | 6.26E-04 | 6.26E-04
Gd-148 3.73E+02 | 3.73E+02 | 3.73E+02 | 3.73E+02 | 3.73E+02 | 3.72E+02 | 3.73E+02 | 3.73E+02
Gd-150 7.70E-01 | 7.69E-01 | 7.69E-01 | 7.69E-01 | 7.69E-01 | 7.69E-01 | 7.69E-01 | 7.69E-01
Hf-178m 2.86E+02 | 2.86E+02 | 2.86E+02 | 2.86E+02 | 2.86E+02 | 2.86E+02 | 2.86E+02 | 2.86E+02
Hf-182 1.12E-03 | 1.12E-03 | 1.12E-03 | 1.12E-03 | 1.12E-03 | 1.12E-03 | 1.12E-03 | 1.12E-03
Hg-194 3.16E-03 | 3.16E-03 | 3.16E-03 | 3.16E-03 | 3.16E-03 | 3.16E-03 | 3.16E-03 | 3.16E-03
Ho-163 1.63E+04 | 1.62E+04 | 1.62E+04 | 1.62E+04 | 1.62E+04 | 1.62E+04 | 1.62E+04 | 1.62E+04
Ir-192n 7.67E-03 | 7.66E-03 | 7.66E-03 | 7.66E-03 | 7.66E-03 | 7.66E-03 | 7.66E-03 | 7.66E-03
Kr-81 2.34E+00 | 2.34E+00 | 2.34E+00 | 2.34E+00 | 2.34E+00 | 2.34E+00 | 2.34E+00 | 2.34E+00
La-137 9.12E-01 | 9.11E-01 | 911E-01 | 911E-01 | 911E-01 | 911E-01 | 9.11E-01 | 9.11E-01
La-138 1.29E-03 | 1.29E-03 | 1.28E-03 | 1.28E-03 | 1.28E-03 | 1.28E-03 | 1.28E-03 | 1.28E-03
Lu-176 4.25E-03 | 4.24E-03 | 4.24E-03 | 4.24E-03 | 4.24E-03 | 4.24E-03 | 4.24E-03 | 4.24E-03
Mn-53 8.68E+01 | 8.67E+01 | 8.67E+01 | 8.67E+01 | 8.67E+01 | 8.67E+01 | 8.67E+01 | 8.67E+01
Nb-91 1.64E+00 | 1.64E+00 | 1.64E+00 | 1.64E+00 | 1.64E+00 | 1.64E+00 | 1.64E+00 | 1.64E+00
Nb-92 1.12E-03 | 1.12E-03 | 1.12E-03 | 1.12E-03 | 1.12E-03 | 1.12E-03 | 1.12E-03 | 1.12E-03
Np-235 3.00E+06 | 3.00E+06 | 3.00E+06 | 3.00E+06 | 3.00E+06 | 3.00E+06 | 3.00E+06 | 3.00E+06
Np-236 5.75E-03 | 5.74E-03 | 5.74E-03 | 5.74E-03 | 5.74E-03 | 5.74E-03 | 5.74E-03 | 5.74E-03
Pa-232 1.40E+03 | 1.40E+03 | 1.40E+03 | 1.40E+03 | 1.40E+03 | 1.40E+03 | 1.40E+03 | 1.40E+03
Pb-202 4.26E-03 | 4.26E-03 | 4.25E-03 | 4.25E-03 | 4.25E-03 | 4.25E-03 | 4.25E-03 | 4.25E-03
Pm-145 254E+06 | 2.54E+06 | 2.54E+06 | 2.54E+06 | 2.54E+06 | 2.54E+06 | 2.54E+06 | 2.54E+06
Po-208 3.13E+06 | 3.13E+06 | 3.12E+06 | 3.12E+06 | 3.12E+06 | 3.12E+06 | 3.12E+06 | 3.12E+06
Po-209 5.17E+00 | 5.17E+00 | 5.17E+00 | 5.17E+00 | 517E+00 | 5.17E+00 | 5.17E+00 | 5.17E+00
Pu-236 1.69E+00 | 1.69E+00 | 1.69E+00 | 1.69E+00 | 1.69E+00 | 1.69E+00 | 1.69E+00 | 1.69E+00
Pu-243 1.54E+05 | 1.54E+05 | 1.54E+05 | 1.54E+05 | 1.54E+05 | 1.54E+05 | 1.54E+05 | 1.54E+05
Re-186m 7.98E-02 | 797E-02 | 7.97E-02 | 7.97E-02 | 7.97E-02 | 7.97E-02 | 7.97E-02 | 7.97E-02
Si-32 1.77E+01 | 1.77E+01 | 1.77E+01 | 1.77E+01 | 1.77E+01 | 1.77E+01 | 1.77E+01 | 1.77E+01
Sm-146 744E-01 | 743E-01 | 743E-01 | 743E-01 | 743E-01 | 7.43E-01 | 7.43E-01 | 7.43E-01
Tb-157 1.42E+02 | 1.42E+02 | 1.42E+02 | 1.42E+02 | 1.42E+02 | 1.42E+02 | 1.42E+02 | 1.42E+02
Tb-158 1.10E-02 | 1.10E-02 | 1.10E-02 | 1.10E-02 | 1.10E-02 | 1.10E-02 | 1.10E-02 | 1.10E-02
Tc-97 1.34E-01 | 1.34E-01 | 1.34E-01 | 1.34E-01 | 1.34E-01 | 1.34E-01 | 1.34E-01 | 1.34E-01
Tc-98 9.78E-04 | 9.77E-04 | 9.77E-04 | 9.77E-04 | 9.77E-04 | 9.77E-04 | 9.77E-04 | 9.77E-04
Th-232 6.44E-04 | 6.44E-04 | 6.44E-04 | 6.44E-04 | 6.44E-04 | 6.44E-04 | 6.44E-04 | 6.44E-04
Ti-44 1.01E-01 | 1.01E-01 | 1.01E-01 | 1.01E-01 | 1.01E-01 | 1.01E-01 | 1.01E-01 | 1.01E-01
U-235 1.20E-02 | 1.20E-02 | 1.20E-02 | 1.20E-02 | 1.20E-02 | 1.20E-02 | 1.20E-02 | 1.20E-02
U-238 546E-02 | 545E-02 | 545E-02 | 545E-02 | 545E-02 | 545E-02 | 545E-02 | 5.45E-02
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Table B-3. DU Specific Inventory Trigger Values for Inadvertent Human Intruder Pathways for
Parent Radionuclides in Slit Trenches (ST09 ST24)

. . Inventory Trigger Value (Ci)
P el =g ST10 ST ST14 ST18 ST23 ST24
Bi-208 5AOE-04 | 4.99E-04 | 4.27E-04 | 5A9E-04 | 542E-04 | 437E-04 | 5A49E-04
Bi-210m 6.94E-03 | 6.30E-03 | 540E-03 | 6.94E-03 | 6.85E-03 | 552E-03 | 6.94E-03
C-248 230E+04 | 2.11E+04 | 1.81E+04 | 2.32E+04 | 2.20E+04 | 1.85E+04 | 2.32E+04
Cm-249 377E+04 | 343E+04 | 294E+04 | 3.77E+04 | 3.73E+04 | 3.00E+04 | 3.77E+04
Cm-250 118E-02 | 1.07E-02 | 916803 | 1.48E-02 | 1.16E-02 | 9.36E-03 | 1.8E-02
Dy-154 7ATE01 | B51E-01 | 558E-01 | 747601 | 7.08E-01 | 571E-01 | 7.47E-01
Eu-150 233E+00 | 2.12E+00 | 181E+00 | 2.33E+00 | 2.30E+00 | 1.85E+00 | 2.33E+00
Fo-60 626E-04 | 560E-04 | 4.88E-04 | 6.26E-04 | 6.8E-04 | 4.98E-04 | 6.26E-04
Gd-148 373E+02 | 3.38E+02 | 290E+02 | 3.73E+02 | 3.68E+02 | 2.97E+02 | 3.73E+02
Gd-150 769E-01 | 6.99E-01 | 599E-01 | 7.69E-01 | 759E-01 | 6.12E-01 | 7.69E-01
Hi-178m 286E+02 | 2.59E+02 | 222E+02 | 286E+02 | 2.80E+02 | 2.07E+02 | 2.86E+02
Hi-182 112603 | 102603 | 872E-04 | 1.12E-03 | 1A1E-03 | 8.91E-04 | 1.12E-03
Ho-194 3.16E-03 | 2.87E-03 | 246E-03 | 3.A6E.03 | 3.12E-03 | 252E-03 | 3.6E-03
Ho-163 162E+04 | 147E+04 | 126E+04 | 162E+04 | 1.60E+04 | 129E+04 | 1.62E+04
Ir-192n 766E-03 | 6.96E-03 | 597E-03 | 7.66E-03 | 7.56E-03 | 6.10E-03 | 7.66E-03
Kr-81 234E+00 | 242E+00 | 1.82E400 | 2.34E+00 | 231E+00 | 186E+00 | 2.34E+00
La-137 O11E01 | 8.28E-01 | 740E-01 | 911E-01 | 900E01 | 7.25E-01 | 9.11E-01
L2138 128E-03 | 1.17E-03 | 100E03 | 128E-03 | 127E-03 | 102E-03 | 1.28E-03
Lu-176 4.24E-03 | 3.85E-03 | 3.30E03 | 424E-03 | 4.19E-03 | 3.38E-03 | 4.24E-03
Mn-53 867E+01 | 7.88E+01 | 6.75E+01 | B8.67E+01 | 856E+01 | 6.90E+01 | 8.67E+01
Nb-1 164E+00 | 149E+00 | 1.28E+00 | 1.64E+00 | 162E+00 | 1.30E+00 | 1.64E+00
Nb-92 112603 | 102603 | 873E-04 | 1.12E-03 | 1A1E-03 | 8.92E-04 | 1.12E-03
Np-235 3.00E+06 | 2.72E+06 | 2.33E+06 | 3.00E+06 | 2.96E+06 | 2.39E+06 | 3.00E+06
Np-236 574E03 | 502E-03 | 4A7E-03 | 574E-03 | 567E03 | 457E-03 | 574E-03
Pa-232 140E+03 | 1.27E+03 | 109E+03 | 140E+03 | 1.39E+03 | 1.12E+03 | 1.40E+03
PD-202 425E-03 | 387E-03 | 331E03 | 425603 | 420E-03 | 339E-03 | 4.25E-03
Pm-145 254E+06 | 231E+06 | 1.98E+06 | 2.54E+06 | 251E+06 | 2026406 | 2.54E+06
P0-208 3126406 | 2.84E+06 | 243E+06 | 3.42E+06 | 3.09E+06 | 2.49E+06 | 3.12E+06
P0-209 5A7E+00 | 4.70E+00 | 4.03E+00 | 547E+00 | 5.10E+00 | 4.11E+00 | 5.17E+00
PU-236 169E+00 | 153400 | 131E+00 | 1.69E+00 | 167E+00 | 134E+00 | 1.69E+00
Pu-243 154E405 | 140E+05 | 120E+05 | 154E+05 | 1526405 | 1.23E405 | 154E405
Re-186m 797E02 | 724E-02 | 621E-02 | 7.97E-02 | 78702 | 634E-02 | 7.97E-02
Sia2 1776401 | 160E+01 | 1.38E01 | 1.77E+01 | 1.74E+01 | 141E+01 | 1.77E+01
Sm-146 743601 | 6.75E-01 | 579E-01 | 743601 | 733601 | 591E-01 | 743E-01
To-157 1426402 | 1.29E+02 | 1.10E+02 | 1.42E+02 | 140E+02 | 1.A3E+02 | 142E+02
To-158 110E-02 | 1.00E-02 | 860E-03 | 140E-02 | 1.09E-02 | 8.78E-03 | 1.40E-02
To-97 134E-01 | 122E-01 | 105601 | 134E-01 | 1.33E-01 | 1.07E-01 | 1.34E-01
Tc-98 O0.77E-04 | B.B7E-04 | 761E-04 | Q77604 | 964E-04 | 7.77E-04 | 9.77E-04
Th-232 6AAE-04 | 5.85E-04 | 501E-04 | 644E04 | 6.36E-04 | 512E-04 | 6.44E-04
Tida 101601 | 94502 | 7.85E-02 | 1.01E-01 | 9.956-02 | 8.02E-02 | 1.01E-01
U-235 120602 | 1.09E02 | 935E-03 | 120E-02 | 119E-02 | 9.56E-03 | 1.20E-02
U-238 55E-02 | 4.95E-02 | 425602 | 545E.02 | 538E-02 | 4.34E-02 | 545E-02
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Table B-4. DU Specific Inventory Trigger Values for Inadvertent Human Intruder Pathways for

Parent Radionuclides in Engineered Trenches (ET01 ET09)

Parent Inventory Trigger Value (Ci)
Radionuclide ET01 ET02 ET03 ET04 ET05 ET07 ET08 ET09

Bi-208 8.10E-04 | 8.75E-04 | 6.76E-04 | 8.64E-04 | 8.51E-04 | 8.03E-04 | 8.03E-04 | 8.03E-04
Bi-210m 1.02E-02 | 1.11E-02 | 8.55E-03 | 1.09E-02 | 1.08E-02 | 1.02E-02 | 1.02E-02 | 1.02E-02
Cf-248 3.43E+04 | 3.70E+04 | 2.86E+04 | 3.66E+04 | 3.60E+04 | 3.40E+04 | 3.40E+04 | 3.40E+04
Cm-249 5.57E+04 | 6.02E+04 | 4.65E+04 | 5.94E+04 | 5.85E+04 | 5.52E+04 | 5.52E+04 | 5.52E+04
Cm-250 1.74E-02 | 1.88E-02 | 1.45E-02 | 1.85E-02 | 1.82E-02 | 1.72E-02 | 1.72E-02 | 1.72E-02
Dy-154 1.06E+00 | 1.14E+00 | 8.84E-01 | 1.13E+00 | 1.11E+00 | 1.05E+00 | 1.05E+00 | 1.05E+00
Eu-150 3.44E+00 | 3.71E+00 | 2.87E+00 | 3.67E+00 | 3.61E+00 | 3.41E+00 | 3.41E+00 | 3.41E+00
Fe-60 9.24E-04 | 9.98E-04 | 7.72E-04 | 9.86E-04 | 9.71E-04 | 9.16E-04 | 9.16E-04 | 9.16E-04
Gd-148 5.50E+02 | 5.94E+02 | 4.59E+02 | 5.87E+02 | 5.78E+02 | 545E+02 | 545E+02 | 5.45E+02
Gd-150 1.14E+00 | 1.23E+00 | 9.48E-01 | 1.21E+00 | 1.19E+00 | 1.13E+00 | 1.13E+00 | 1.13E+00
Hf-178m 4.22E+02 | 4.55E+02 | 3.52E+02 | 4.50E+02 | 4.43E+02 | 4.18E+02 | 4.18E+02 | 4.18E+02
Hf-182 1.65E-03 | 1.78E-03 | 1.38E-03 | 1.76E-03 | 1.73E-03 | 1.64E-03 | 1.64E-03 | 1.64E-03
Hg-194 4.67E-03 | 5.04E-03 | 3.90E-03 | 4.98E-03 | 490E-03 | 4.63E-03 | 4.63E-03 | 4.63E-03
Ho-163 240E+04 | 2.59E+04 | 2.00E+04 | 2.56E+04 | 2.52E+04 | 2.38E+04 | 2.38E+04 | 2.38E+04
Ir-192n 1.13E-02 | 1.22E-02 | 9.44E-03 | 1.21E-02 | 1.19E-02 | 1.12E-02 | 1.12E-02 | 1.12E-02
Kr-81 3.45E+00 | 3.73E+00 | 2.88E+00 | 3.68E+00 | 3.62E+00 | 3.42E+00 | 3.42E+00 | 3.42E+00
La-137 1.34E+00 | 1.45E+00 | 1.12E+00 | 1.43E+00 | 1.41E+00 | 1.33E+00 | 1.33E+00 | 1.33E+00
La-138 1.90E-03 | 2.05E-03 | 1.58E-03 | 2.02E-03 | 1.99E-03 | 1.88E-03 | 1.88E-03 | 1.88E-03
Lu-176 6.26E-03 | 6.76E-03 | 523E-03 | 6.68E-03 | 6.58E-03 | 6.21E-03 | 6.21E-03 | 6.21E-03
Mn-53 1.28E+02 | 1.38E+02 | 1.07E+02 | 1.37E+02 | 1.34E+02 | 1.27E+02 | 1.27E+02 | 1.27E+02
Nb-91 242E+00 | 2.61E+00 | 2.02E+00 | 2.58E+00 | 2.54E+00 | 2.40E+00 | 2.40E+00 | 2.40E+00
Nb-92 1.65E-03 | 1.79e-03 | 1.38E-03 | 1.76E-03 | 1.74E-03 | 1.64E-03 | 1.64E-03 | 1.64E-03
Np-235 4.42E+06 | 4.78E+06 | 3.69E+06 | 4.72E+06 | 4.65E+06 | 4.38E+06 | 4.38E+06 | 4.38E+06
Np-236 8.48E-03 | 9.16E-03 | 7.08E-03 | 9.04E-03 | 8.90E-03 | 8.40E-03 | 8.40E-03 | 8.40E-03
Pa-232 2.07E+03 | 2.24E+03 | 1.73E+03 | 2.21E+03 | 2.18E+03 | 2.05E+03 | 2.05E+03 | 2.05E+03
Pb-202 6.28E-03 | 6.78E-03 | 524E-03 | 6.70E-03 | 6.60E-03 | 6.23E-03 | 6.23E-03 | 6.23E-03
Pm-145 3.75E+06 | 4.05E+06 | 3.13E+06 | 4.00E+06 | 3.94E+06 | 3.72E+06 | 3.72E+06 | 3.72E+06
Po-208 4.61E+06 | 4.98E+06 | 3.85E+06 | 4.92E+06 | 4.84E+06 | 4.57E+06 | 4.57E+06 | 4.57E+06
Po-209 7.63E+00 | 8.24E+00 | 6.37E+00 | 8.14E+00 | 8.01E+00 | 7.56E+00 | 7.56E+00 | 7.56E+00
Pu-236 249E+00 | 2.69E+00 | 2.08E+00 | 2.66E+00 | 2.62E+00 | 2.47E+00 | 2.47E+00 | 2.47E+00
Pu-243 2.28E+05 | 2.46E+05 | 1.90E+05 | 2.43E+05 | 2.39E+05 | 2.26E+05 | 2.26E+05 | 2.26E+05
Re-186m 1.18E-01 | 1.27E-01 | 9.82E-02 | 1.25E-01 | 1.24E-01 | 1.17E-01 | 117E-01 | 1.17E-01
Si-32 261E+01 | 2.81E+01 | 2.18E+01 | 2.78E+01 | 2.74E+01 | 2.58E+01 | 2.58E+01 | 2.58E+01
Sm-146 1.10E+00 | 1.18E+00 | 9.15E-01 | 1.17E+00 | 1.15E+00 | 1.09E+00 | 1.09E+00 | 1.09E+00
Tb-157 2.09E+02 | 2.26E+02 | 1.75E+02 | 2.23E+02 | 2.20E+02 | 2.07E+02 | 2.07E+02 | 2.07E+02
Tb-158 1.63E-02 | 1.76E-02 | 1.36E-02 | 1.74E-02 | 1.71E-02 | 1.61E-02 | 1.61E-02 | 1.61E-02
Tc-97 1.98E-01 | 2.14E-01 | 1.66E-01 | 2.12E-01 | 2.08E-01 | 1.97E-01 | 1.97E-01 | 1.97E-01
Tc-98 1.44E-03 | 1.56E-03 | 1.20E-03 | 1.54E-03 | 1.51E-03 | 1.43E-03 | 1.43E-03 | 1.43E-03
Th-232 9.50E-04 | 1.03E-03 | 7.93E-04 | 1.01E-03 | 9.98E-04 | 9.42E-04 | 9.42E-04 | 9.42E-04
Ti-44 1.49E-01 | 1.61E-01 | 1.24E-01 | 1.59E-01 | 1.56E-01 | 1.47E-01 | 147E-01 | 1.47E-01
U-235 1.77E-02 | 1.91E-02 | 148E-02 | 1.89E-02 | 1.86E-02 | 1.76E-02 | 1.76E-02 | 1.76E-02
U-238 8.05E-02 | 8.69E-02 | 6.72E-02 | 8.58E-02 | 8.45E-02 | 7.98E-02 | 7.98E-02 | 7.98E-02

B.2 Low-Activity Waste Vault and Intermediate-Level Vault

The inventory trigger values for the IHI pathways for the LAWYV and ILV reference DU type do
not require footprint area corrections because they are already calculated using each vault’s actual
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footprint area. The DU specific inventory trigger values for the IHI pathways are shown in
Table B-5.

Table B-5. DU Specific Inventory Trigger Values for Inadvertent Human Intruder Pathways for
Parent Radionuclides in Low-Activity Waste Vault and Intermediate-Level Vault

. . Inventory Trigger Value (Ci)
Parent Radionuclide LAWYV IV

Ac-227 6.96E+02 1.13E+05
Al-26 3.86E-02 6.90E-01
Bi-207 4 97E+00 2.05E+02
Bi-208 1.83E-02 1.23E-01
Bi-210m 7.25E+00 2.98E+03

Bk-247 5.81E+01 -
Cm-250 2.58E+00 1.50E+02
Eu-150 6.16E+00 3.79E+02
Fe-60 5.05E-02 1.79E+00
Hf-182 1.22E-01 5.06E+00
Hg-194 1.76E-01 3.36E+00
Ho-166m 2.45E-01 2.46E+01
Ir-192n 2.06E+00 1.28E+03

Kr-81 4.06E+03 -
La-138 - 2.92E+00
Nb-91 4 43E+02 2.84E+05
Nb-92 1.88E-01 1.63E+01
Np-236 3.92E-01 2.81E+00
Pa-231 2.91E+00 4.90E+02
Pa-232 - 3.69E+04
Pb-202 2.16E+00 1.80E+04
Po-209 1.53E+02 1.19E+04
Pu-236 6.21E+00 4 44E+01
Re-186m 9.12E+02 1.21E+05
Tb-158 5.42E-01 3.58E+01
Tc-98 2.38E-01 3.35E+01
Th-229 - 6.30E+01
Ti-44 7.48E-01 3.67E+01
V-50 - 1.63E+00

Total Number Radionuclides 25 27

B.3 Naval Reactor Component Disposal Areas

Footprint area corrections are applied to the inventory trigger values for the IHI pathways for the
NRCDAG and NRCDAS reference DU types to arrive at DU-specific trigger values. The resulting
DU specific inventory trigger values for the IHI pathways are shown in Table B-6. Trigger values
for NRO7E are provided only for SWF parent radionuclides comprising the NRCDAS reference
DU type.
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Table B-6. DU Specific Inventory Trigger Values for Inadvertent Human Intruder Pathways for
Parent Radionuclides in NRO7E and NR26E

. . Inventory Trigger Value (Ci)

Parent Radionuclide NRO7E NR26E
Ac-227S 1.10E-01 8.91E-01
Al-26 - 4.65E-01
Al-26S 5.95E-05 4.82E-04
Am-245S 9.95E+04 8.08E+05
Am-246mS 4 46E+06 3.62E+07
Bi-207 - 2.96E+02
Bi-207S 4.09E-03 3.32E-02
Bi-208 - 9.75E-02
Bi-208S 5.56E-05 4.51E-04
Bi-210m - 1.22E+03
Bi-210mS 7.49E-04 6.08E-03
Bk-247 - 1.45E+07
Bk-247S 1.76E-03 1.43E-02
Bk-250S 5.17E+05 4.19E+06
Cf-248S 3.20E+04 2.59E+05
Cf-250S 1.45E+01 1.18E+02
Cf-252S 1.63E+01 1.33E+02
Cm-249S 2.34E+03 1.90E+04
Cm-250 - 8.75E+01
Cm-250S 1.90E-03 1.54E-02
Eu-150 - 5.49E+02
Eu-152 - 5.60E+04
Eu-152S 2.87E-03 2.33E-02
Eu-154 - 8.80E+06
Fe-60 - 1.08E+00
Fe-60S 6.39E-05 5.18E-04
Hf-182 - 2.97E+00
Hf-182S 1.14E-04 9.22E-04
Hg-194 - 4.86E+00
Hg-194S 2.15E-04 1.74E-03
Ho-166m - 1.82E+01
Ho-166mS 1.21E-04 9.81E-04
Ir-192n -- 1.85E+03
Ir-192nS 3.75E-04 3.05E-03
K-40 - 1.05E+01
K-40S 9.84E-04 7.99E-03
Kr-81S 2.37E-01 1.92E+00
La-137S 9.19E-02 7.46E-01
La-138 - 1.80E+00
La-138S 1.30E-04 1.06E-03
Lu-176S 4.31E-04 3.50E-03
Nb-91 - 2.04E+05
Nb-91S 1.28E-01 1.04E+00
Nb-92 - 8.48E+00
Nb-92S 1.14E-04 9.23E-04
Np-235S 3.18E+05 2.58E+06
Np-236 - 2.21E+00
Np-236S 5.93E-04 4.81E-03
Np-238S 5.13E+05 4 17E+06
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. . Inventory Trigger Value (Ci)
Parent Radionuclide NROTE NR26E
0s-194S 7.02E+05 5.70E+06
Pa-231S 4.42E-04 3.59E-03
Pa-232 - 5.35E+04
Pa-232S 1.12E+01 9.13E+01
Pa-233S 1.40E+04 1.14E+05
Pb-202 - 4.25E+03
Pb-202S 4.29E-04 3.48E-03
Pb-210S 9.52E+01 7.72E+02
Pm-145S 3.49E+01 2.83E+02
Pm-146S 4.86E+05 3.94E+06
Po-208S 3.17E+05 2.57TE+06
Po-209 - 1.72E+04
Po-209S 9.44E-02 7.66E-01
Pu-236 - 6.43E+01
Pu-236S 1.35E-02 1.10E-01
Pu-243S 1.52E+04 1.24E+05
Pu-246S 7.14E+03 5.79E+04
Ra-226S 1.01E-04 8.22E-04
Ra-228S 4.71E+04 3.82E+05
Re-186m - 5.86E+04
Re-186mS 1.02E-02 8.30E-02
Rn-222S 2.02E+05 1.64E+06
Sm-145S 6.28E+02 5.10E+03
Tb-157S 1.22E+00 9.93E+00
Tb-158 - 5.18E+01
Tb-158S 4.23E-04 3.43E-03
Tc-97S 1.78E+00 1.45E+01
Tc-98 - 1.60E+01
Tc-98S 1.22E-04 9.87E-04
Te-123S 1.22E+02 9.92E+02
Th-229 - 4.22E+01
Th-229S 6.93E-04 5.62E-03
Th-230S 2.38E-04 1.93E-03
Ti-44 - 5.31E+01
Ti-44S 5.55E-04 4 50E-03
V-50 - 1.05E+00
V-50S 1.10E-04 8.90E-04
Total Number Radionuclides 57 86

Notes:

For NRO7E, cells corresponding to generic-waste-form parent radionuclides comprising the NRCDAG reference DU-type are indicated by --.”
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