





























Acronyms

ALARA
ASTM

CERCLA

CFR
CIN
CwC
DE-Ci
DOE
DOE-RL

DOT
DW
EHW
EPA

FDH
FGE
FSAR
GEA
HDPE
HEPA
HIC
HNF

B
LDR
LLBG
LLD
LLMW
LLW
MSDS

as low as reasonably achieva

American Society for Testing of

Materials

Comprehensive Environment

Response, Compensation and

Liability Act of 1980

Code of Federal Regula ns

container identification number

Central Waste Com| x

dose equivi nt curie

U. S. Department of Energy

U. S. Department of Energy,

Richland Operations Office

U. S. Department of Transpc ition
ingerous waste

extremely hazardous waste

U. S. Environmental Protection

Agency

Fluor-Daniel Hanford Company

fissile gram equivalent

final safety analysis report

gamma energy analysis

- high-density polyethylene

high-efficiency particulate air

high-integrity container

Hanford Nuclear Facility (document

identifier)

interim safety basis

land disposal restrictions

Low-Level Burial Grounds
wwer limit of detection

Low-Level I xed Waste

low-level waste

material safety data sheet

'Y

MW
NDA
NDE
NLF
NORM

NPIC
NRC

OSR
PCB
PE-Ci
PHMC

QA
QAP
QC
RCRA

RMA
SWB
TRU
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mixed waste
nondestructive assay
nondestructive examination
nonuranium limit fraction
naturally occurring radioactive
material
no potenti: for internal
contamination
U. S. Nuclear Regulatory
Commission
operational safety requirements
polychlorinated biphenyls
plutonium equivalent curie
Project Hanford Management
Contract
qu: ty assurance

lality assurance program
quality control
Resource Conservation and
Recovery Act of 1976
radioactive material area
standard waste box
transuranic

TRUPACT transuranic package transporter

TSCA

TSD
TSR
ULF
WAC
WIPP
WMH

WRAP

WSRd

xic Substances Control Act of
1976
treatment, storage, and/or dispos:
technical safety requirements
uranium limit fraction
Washington Administrative Code
Waste Isolation Pilot Plant
Waste Management Federal
Services of Hanford, Inc.
Waste Receiving and Processing
Facility
waste specification recoi





















HNF-EP-0063, Revision 5
Page xvi

Treatment, storage, and/or disposal unit manager or TSD unit manager. The individual. or delegate,
having responsibility for the operation of a given T\ ) unit within the mits of the TSD unit RCRA
Permit, safety basis, performance assessment, and/or other environmental requirements.

TRUPACT. A transuranic package transporter.

U.S. Department of Energy (DOE) Waste. Radioactive waste generated by activities of the DOE (or its
predecessors), waste for which the DOE is respon e und w or conti t, or other waste for which the
DOE is responsible. Such waste could be referred to as DC  vaste (DOE Order 5820.2A).

Washington State Land Dispos Restrictions o1 'ashington State LDR. The land disposal restrictions of
WAC 173-303-140(4).

Washington State-Only Dangerous Waste. Refer to state-only dangerous waste.

Waste Specification Record, or  'SRd. A document that identifies the anticipated treatment, storage,
and/or disposal methods to be applied to a given class of waste managed at Hanford Site TSD units.

Waste stream. A waste stream is a set of wastes generated from the same process or similar processes
that possess similar physical, chemical, and radic gical characteristics and are managed by the same
TSD methods.

W r-reactive waste. Waste that meets the defir  on of WAC 173-303-090(7)(ii), (iii) or (iv).

WMH. Waste Management Federal Services of Hanford, Inc. is respon Hle for the Waste Management
Project under the PHMC.

WMH acceptance organization. The organization within WMH that is responsible for waste acceptance,
including approval of waste stream profiles and approval of individual waste packages and shipments,
and for coordinating the approval of case-by-case evaluations for specific criteria and exceptions to the
acceptance criteria. ‘
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»  Chapter 5.0: CWC is a storage unit for low-level mixed waste, low-level TSCA PCB waste,
transuranic waste, transuranic mixed waste, and other waste types that must be stored
pending treatment and/or dispos

«  Chapter 6.0: T Plant Complex is a multipurpose unit for storage, repackaging, treatment,
and decontamination of radioactive waste. T Plant Complex can accept low-lev and
transuranic waste, including mixed and TSCA PCB waste.

e Chapter 7.0: WRAP is a multipurpose it for processing and treatment of low-level and
transuranic waste, including mixed and TSCA PCB we :. WRAP can perform
nondestructive assay (ND# and nor structive examinatic (NDE) of waste containers.
WRAP is the primary unit for repackaging and processing of transuranic waste for
certification for disposal at WIPP.

¢ Chapter 8.0 lists references used throughout the document.

«  Appendix A provides radiological ¢  ulation methods.

» ; pendix B provides fissionable material content limits.

»  Appendix C describes labeling of co iiners.

«  Appendix D describes selection of containers.

*  Appendix E describes selection of sc ents.

»  Appendix F describes Hanford Site radiological release of waste.

*  Appendix G provides interim requirements for TRU waste.

1.3 WASTE ACCEPTANCE PROCESS

+ non-Hanford Site waste generators must receive approval from DOE-RL before acceptance and
shipment of waste to Hanford Site TSD units.

e process for obtaining approval to ship waste to the Hanford Site TSD units is described on the
Hanford Site Solid Waste Acceptance Program Im  1et web page
(http://www.hanford.gov/wastemgt/wac/index.htm).

1.4 GENERATOR RESPONSIBII TIES

Generators of radioactive waste have certain general responsibilities under DOE Order 5820.2A.
Acceptance of waste at Hanford Site TSD units is contingent on effective implementation of these
responsibilities.
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2.6 MANAGEMENT AND CERTIFICATION OF NEWLY-GENERATED
TRANSU ANIC WASTE

Transuranic waste has a unique set of mana mnent and certification requirements based on the Waste
Acceptance Criteria for the Waste Isolation Pilot Plant (DOE/WIPP-069). The Hanford Site meets these
requirements through the Hanford Site Transuranic Waste Ce  fication Plan and companion documents,
currently in draft form. In the interim, the applicable transuranic waste requirements are identified in
Appendix G.

2.7 RECORDS

The generator must retain all record copy m rial ed for waste characterization and designation in
accordance with federal an state requirements and DOE Orders. These records include process
knowledge, sampling information, analytical data, inventory records, and related information. The
generator must transfer copies of certain records as requested by the WMH acceptance organization
through the waste acceptance process described on the Hanford Site Solid Waste Acceptance Program
I rnet web page (http://www.hanford.gov/wastemgt/wac/index.htm).

2.8 CLASSIFIED AND ACCOUNTABLE NUCLEAR MA RIAL

Transuranic waste that is classified for security reasons must be declassified by the generator
for acceptance at Hanford Site TSD units (DOE Order 5820.2A). The generator shall notify
the WMH acceptance organization of any classified low-level waste during the acceptance
process.

* A DOE/NRC 741 form must  completed for waste that contains accountal :nuclear
material (DOE Order 5633.3B). Forms are available from the WMH acceptance
organization.
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7.5.6 Package Size Limits

The container sizes that can be hane :d at AP are as follows:

e 208 liter (55 gallon) drums
s 321 liter (85 gallon) drums
«  Boxes not exceeding the fo »w1 ; dimensions can be received for NDE and/or NDA:
— NDE: 2.74 meters long by 1.6 meter wide by 1.7 meter high (nominally 9 feet long by
5.25 feet wide by 5.5 feet high)
— NDA: 2.43 meters long by 1.5 meter wide by 1.5 meter high (nominally 8 feet long by
5 feet wide by 5 feet high).

7.5.7 Package Weight Limits

The maximum weight for containers handled at WRAP is as follows:
*  Drums: 454 kilograms (1,00  unds)
. SWB: 1,800 k igrams (3,97 >unds)
»  Other Boxes: 3,180 kilogran ~ ',000 pounds).

7.5.8 Labeling

Packages shall be labeled as described in Appendix C.
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HNF-2165, WRAP Facility Waste Analysis Plan, Waste Management Federal Services of Hanford, Inc.,
‘Richland, Washington, 1997.

HNF-PRO. 15, Solid Waste Management, Fluor Daniel Hanford Company, Richlan  Washington, 1997.

HNF-PRO-537, Criticality Safety Control  Fissionable Material, Fluor Daniel Hanford Company,
Richland, Washington, 1997.

NF-SD-EN-WAP-002, Low-Level Burial Grounds Waste Analysis Plan, Waste Management Federal
Services Hanford, Inc., Richland, WA, 1997.

HNF-SD-W026-SAR-002, WRAP Final S 'y Analysis Report, Waste Management Federal Services of
Hanford, Inc., Richland, Washingt , 1997.

HNF-SD-WM-ISB-002, Solid Waste Burial Grounds Interim Safety Basis, Rev. 0, Westinghouse Hanford
Company, Richland, Washington, 1995.

HNF-SD-WM-ISB-006, Interim Safety Basis for Solid Waste Facilities (T Plant), Waste Management
Federal Services of  nford, Inc., chland, Washington, 1997.

HNF-SD-WM-ISB-007, Central Waste Complex Interim Safety Basis, Waste Management Federal
Services of Hanford, Richland, Wa ington, 1997.

HNF-SD-WM-SARR-028, Solid Waste Burial Grounds Interim Safety Analysis, Rev. 1, Westinghouse
Hanford Company, Richland, Was agton, 1995.

HSCRM-1, DOE, 1994, Hanford Site Radiological Control Manual, U.S. Department of Energy Richland
Operations Office, Richland, Wast  gton.

NHC-9761979, Letter Report for Radiological Data Base Up-Date, Numatec Hanford Company, Ri- land
Washington, 1998.

NRC, 1983, Branch Technical Position . idioactive Waste Classification, U.S. Nuclear Regulatory
Commission, U.S. Nuclear Regt y Commission, Office of Nuclear Material Safety and
Safeguards, Washington, D.C.

NRC, 1991, Technic: Position Paper on Waste Form, Rev. 1, U.S. Nuclear Regulatory Commission
Office of Nuclear Material Safety and Safeguards, Washington, D.C.

NRC. 1995, Branch Technical Position on Concentration Averaging and Encapsulation, U.S. Nuclear
Regulatory Commission, U.S. ar Regulatory Commission, Office of Nuclear Material
Safety and Safeguards, Wasl igton, D.C.

NRC, 296, Safety Analysis Report for the TRUPACT II Shipping Package (SARP), NRC Docket
No. 71-9218, Revision 16, U.S. Department of Energy, Washington, D.C.

SW-846, “Test Methods for Evaluating Solid Waste: Physical/Chemical Methods”, 3rd ed.,
U.S. Environmental Protection Agency, Washington, D.C, 1986.

UFC, 1994, Uniform Fire Code, 1994 Edition, International Fire Code Institute, Austin, Texas.
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Table A-1. Conversion Factors for General Radiological Calculations.
= iSksape Half-life SpeFiﬁc activity Heat of decay Dose equi.valent curie
(days) (curies per gram) (watts per curie) correction factor
H 4.5034 E+03 9.66 E+03 3.38 E-05 1.49 E-07
’Be 5.3920 E+01 3.50 E+05 2.94 E-04 7.47 E-07
1°Be 5.8439 E+08 223 E-02 1.20 E-03 8.25 E-04
e 2.0928 E+06 4.46 E+00 2.93 E-04 ' 4.86 E-06
22Na 9.5032 E+02 6.25 E+03 8.71 E-03 1.78 E-05
3% 1.4262 E+01 2.86 E+05 4.12 E-03 3.61 E-05
] 8.7510 E+01 4.26 E+04 2.88 E-04 5.76 E-06
#Cl 1.0994 E+08 3.30 E-02 1.43 E-03 5.11 E-05
g 4.6641 E+11 7.00 E-06 3.33 E-03 2.87 E-05
“Ca 1.6380 E+02 1,77 E+04 4.56 E-04 1.54 E-05
46g¢ 8.3790 E+01 3.39 E+04 1.26 E-02 6.90 E-05
MY 3.3000 E+02 8.08 E+03 5.16 E-06 8.04 E-07
Icr 2.7702 E+01 9.24 E+04 1.93 E-04 7.78 E-07
Mn 3.1210 E+02 7.75 E+03 4.96 E-03 1.56 E-05
Fe 9.9711 E+02 2.38 E+03 9.66 E-06 6.25 E-06
%Co 7.7270 E+01 3.02 E+04 2.02 E-02 9.22 E-05
Co 2.7179 E+02 8.43 E+03 7.42 E-04 2.11 E-05
%Co 7.0820 E+01 3.12 E+04 491 E-03 2.53 E-05
*Fe 4.4503 E+01 4.97 E+04 7.74 E-03 3.44 E-05
*Ni 2.7758 E+07 7.97 E-02 1.36 E-05 3.08 E-06
%Co 1.9253 E+03 1.13 E+03 1.54 E-02 5.09 E-04
SNi 3.6561 E+04 5.67 E+01 1.01 E-04 7.23 E-06
$Zn 2.4426 E+02 8.22 E+03 3.38 E-03 4.75 E-05
Ge 2.7082 E+02 7.09 E+03 2.44 E-05 1.20 E-04
Se 1.1978 E+02 1.45 E+04 2.32 E-03 1.97 E-05
"Se 2.3741 E+07 6.96 E-02 3.14 E-04 2.29 E-05
S2Sr 2.5550 E+01 6.23 E+04 4.65E-05 1.43 E-04
¥Kr 3.9285 E+03 '3.91 E+02 1.50 E-03 1.64 E-14
¥Sr 6.4840 E+01 2.37 E+04 3.07 E-03° 1.17 E-05
%Rb 1.8631 E+01 8.15 E+04 4.51 E-03 1.54 E-05
By 1.0665 E+02 1.39 E+04 1.59 E-02 6.54 E-05
Sr 5.0530 E+01 2.90 E+04 3.46 E-03 9.65 E-05
HSr - My » 1.0512 E+04 2.76 E+02 5.54 E-03 3.04 E-03
%Mo 1.4610 E+06 9.61 E-01 7.41 E-05 6.62 E-05
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Table A-1. Conversion Factors for General Radiological Calculations.
Half-life | Specific activity |  Heat of decay i Dose equivalent curie
Isotope (days) . (curies per gram) (watts per curie) correction factor

P™Nb 58914 E+03 | 238 E+02 1.09 E-05 6.81 E-05
zr SS882E+08 | 2.51 E-03 i 1.24 E-04 7.47 E-04
*Nb 7.4144 E+06 1.87 E-01 j 1.02 E-02 9.65 E-04
**Nb 3.4975 E+01 3.93 E+05 ; 4.68 E-03 1.35 E-05
%5Zr - ™Nb * 6.4020 E+01 4.42 E+04 | 4.24 E-04 6.09 E-05
*Tc 7.7103 E+07 . 1.71 E-02 | 5.04 E-04 1.93 E-05
1%Ru - '®™Rh * 3.6260 E+01 7.00 E+04 . 3.36 E-03 2.08 E-05
1%Ru - '%Rh * | 3.7359 E+02 i 6.59 E+03 | 3.99 E-04 1.11 E-03
19pd 2.3741 E+09 5.14 E-04 5.51 E-05 2.97 E-05

| 108mp o 4.6386 E+04 | 2.61 E+01 : 9.96 E-03 | 6.60 E-04
'cd 4.6260 E+02 2.59 E+03 ‘ 1.54 E-04 2.66 E-04
lHompg . 10Ag * 2.4979 E+02 9.50 E+03 7.19 E-03 1.87 E-04
tBmcd 5.1499 E+03 2.24 E+02 1.08 E-03 3.56 E-03
Sn I.ISO9E+02 | 1.00 E+04 _ 1.66 E-03 2.48 E-05
1omsn | 29310E+02 |  3.74E+03 ! 6.78 E-05 1.45 E-05
12imgn  2.0088 E+04 5.37 E+01 ! 6.59 E-05 | 2.68 E-05
#1Te 1.6780 E+01 | 643E+04 ' 3.42E-03 ' 4.43 E-06
BTe 3.6524 E+15 291 E-10 | 1.29 E-03 2.45 E-05
1243h 6.0200 E+01 1.75 E+04 1.33 E-02 5.86 E-05
] 5.9408 E+01 176 E+04 | 251 E-04 , 5.62 E-05
1235p 10074 E+03 | 1.04 E+03 ‘ 3.14 E-03 | 2.84 E-05
125mTe 5.7400 E+01 1.82 E+04 ; 2.13 E-04 1.69 E-05
1263b 12460 E+01 | 8.32E+04 | 1.83 E-02 2.73 E-05
1265 . 126mgp, * | 36524E+07 | 5.68 E-02 ! 1.23 E-02 2.31 E-04
177nTe . 1#7Te * | 10900 E+02 | 1.89 E+04 | 1.36 E-03 5.07 E-05
129 [ 5.7343 E+09 | 1.77 E-04 [ 3.93 E-04 4.04 E-04
129mTe 3.3600 E+01 3.01 E+04 144 E-03 5.57 E-05
Bimye 1.1840 E+01 8.42 E+04 ‘. 1.19 E-04 6.07 E-12
" Ba 3.8423 E+03 2.56 E+02 2.39 E-03 1.81 E-05
B4Cs 7.5313 E+02 1.29 E+03 \ 1.02 E-02 1.08 E-04
H5Cs 84006E+08 |  1ISE03  332E04 | 1.06 E-05
P7Cs . 137™Ba * 1.0983 E+04 , 1.69 E+02 ‘ 3.36 E-03 7.44 E-05
1408, 12752E+01 731 E+04 : 2.72 E-03 8.70 E-06
4ice 3.2501 E+01 f 2.85 E+04 I 8.60 E-04 2.08 E-05
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Table A-1. Conversion Factors for General Radiological Calculations.

Ishtope Half-life Spef:iﬁc activity Heat of deca?l Dose equilvalent curie
(days) (curies per gram) (watts per curie) correction factor
S0 WPy & 2.8489 E+02 6.37 E+03 7.34 E-03 8.70 E-04
“INd 1.0980 E+01 8.09 E+04 222 E-03 1.59 E-05
147pm 9.5818 E+02 9.27 E+02 3.68 E-04 9.13 E-05
7Sm 3.8716 E+13 2.29 E-08 1.37 E-02 1.74 E-01
1%0gy 1.3076 E+04 6.66 E+01 8.90 E-03 6.25 E-04
131gm 3.2872 E+04 2.63 E+01 7.41 E-04 6.98 E-05
1B2gy 4.9461 E+03 1.74 E+02 7.03 E-03 5.14 E-04
152Gd 3.9446 E+16 2.18 E-11 1.31 E-02 5.67 E-01
1$3Gd 2.4160 E+02 3.53 E+03 6.02 E-04 5.54 E-05
1%Ey 3.1385 E+03 2.70 E+02 8.77 E-03 6.66 E-04
155Ey 1.7390 E+03 4.84 E+02 6.53 E-04 9.65 E-05
"Tm 1.2860 E+02 5.97 E+03 1.90 E-03 6.12 E-05
"B Hf 7.0000 E+01 1.07 E+04 2.16 E-03 1.30 E-05
BIHf 4.2390 E+01 1.70 E+04 3.85 E-03 3.59 E-05
182Ta 1.1443 E+02 6.27 E+03 8.46 E-03 1.04 E-04
Bw 7.5100 E+01 9.40 E+03 7.53 E-04 1.75 E-06
'"Re 1.5888 E+13 4.39 E-08 3.91 E-06 1.26 E-07
Au 1.8609 E+02 3.60 E+03 5.10 E-04 3.01 E-05
MHg 46612 E+01 1.38 E+04 1.75 E-03 1.70 E-05
2047 1.3806 E+03 4.64 E+02 1.38 E-03 5.60 E-06
7B 1.1523 E+04 5.47 E+01 9.12 E-03 4.66 E-05
2%pp 8.1449 E+03 7.63 E+01 6.62 E-05 3.16 E-02
2% 1.3838 E+02 4.49 E+03 3.26 E-02 2.18 E-02
2%Ra 5.8439 E+05 9.89 E-01 2.89 E-02 2.00 E-02
2Ipc 7.9524 E+03 7.23 E+01 1.46 E-03 4.00 E+00
2Ra 2.1001 E+03 2.73 E+02 2.71 E-04 1.11 E-02
| 6.9874 E+02 8.20 E+02 3.27 E-02 7.95 E-01
Th 2.6809 E+06 2.13 E-01 3.08 E-02 5.00 E+00
Z0Th 2.7532 E+07 2.06 E-02 2.83 E-02 7.58 E-01
Bip, 1.1965 E+07 4.72 E-02 3.08 E-02 2.99 E+00
Bh 5.1317 E+12 1.10 E-07 2.42 E-02 3.81 E+00
2y 2.5165 E+04 2.24 EH01 3.21 E-02 1.53 E+00
By 5.8147 E+07 9.64 E-03 2.91 E-02 3.15 E-01
P4Th 2.4100 E+01 2.32 E+04 1.49 E-04 8.16 E-05
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Table A-1. Conversion Factors for General Radiological Calculations.
Isotope l-zzgf-life f Spegiﬁc activity i Heat of decay " Dose equi.valent curie
ys) (curies per gram) ' (watts per curie) | correction factor

e 8.9667 E+07 6.26 E-03 ; 2.88 E-02 g 3.08 E-01
20 2.5706 E+11 | 2.16 E-06 ‘i 2.86 E-02 : 2.86 E-01
Bépy 1.0439E+03 | 5.30 E+02 q 3.48 E-02 Z 3.37 E-01
oy 8.5540 E+09 6.47 E-05 f. 2.71 E-02 | 2.92 E-01
ZNp 7.8162 E+08 7.05 E-04 | 2.96 E-02 ? 1.25 E+00
238py, 3.2032 E+04 L71E+0l  331E-02 | 9.13 E-01
8y 1.6319 E+12 3.36 E-07 f 2.53 E-02 | 2.75 E-01
Bopy 8.8060 E+06 621E-02 |  3.11E-02 1.00 E+00
e 2.3971 E+06 2.28 E-01 g 3.10 E-02 1.00 E+00
M Am 1.5786 E+05 3.44 E+00 | 3.33 E-02 1.03 E+00
#ipy 52412 E+03 1.03 E+02 ! 3.30 E-05 1.92 E-02
*’mAm 5.1499 E+04 1.05 E+01 ‘ 2.37 E-04 9.91 E-01
*2Cm 1.6280 E+02 ' 3.31 E+03 i 3.68 E-02 | 4.02 E-02

- Py 13634 E+08 | 3.96 E-03 ~ 293E-02 , 9.56 E-01 i

*Am 2.6918 E+06 1 2.00 E-01 ! 3.22 E-02 | 1.02 E+00 }

*Cm 1.0629 E+04 ] 5.16 E+01 J 3.73 E-02 | 7.15 E-01

*Cm 6.6109 E+03 f 8.09 E+01 3.50 E-02 5.77 E-01 ‘
*#py 29512 E+10 | 1.83 E-05 l 2.77 E-02 9.39 E-01
*Cm 3.1046 E+06 | 1.72 E-01 [ 3.40 E-02 1.06 E+00
#Cm 1.7276 E+06 | 3.07 E-01 \ 3.25 E-02 1.05 E+00
7Bk 5.0403 E+05 ‘ 1.05 E+00 ‘ 3.56 E-02 ! 1.34 E+00
| #Cm 5.6978 E+09 | 9.29 E-05 J 3.36 E-02 ' 9.65 E-01
Cm 1.2418 E+08 4.24 E-03 f 3.06 E-02 3.85 E+00
2“9_cf 1.2820 E+05 | 4.09 E+00 | 3.93 E-02 1.34 E+00
»ocs 4.7774 E+03 1.09 E+02 | 3.63 E-02 : 6.10 E-01
#%Cm 3.2872E+06 | 2.07 E-01 i 2.19 E-04 ’ 2.18 E+01
el 3.2799 E+05 | 1.59 E+00 ’ 3.74 E-02 i 1.37 E+00

L 2320f 9.6607 E+02 | 5.38 E+02 ; 3.69 E-02 . 3.65 E-01 1

| 2Es | 27570E+02 |  186E+03 | 3.92E-02 9.56 E-02 |

* When this parent-daughter pair are in secular equilibrium, only the activity of the parent nuclide should be
considered in performing the calculations. E.g., if °Sr-"Y are in secular equilibrium in the waste, the thermal
power for both nuclides would be determined by multiplying the *°Sr activity by the heat of decay for the *°Sr-"°Y
pair.

Sources: NHC-9761979; HNF-SD-W026-SAR-002; Firestone 1996.
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Table A-2. Low-Level Burial Grounds Radiological Content Limits

Mobile " ISB Non- ‘ |

radionuclide Category | Category3 | combustible ISB Combustible |

report.ingslimit waste lignit waste lignit l waste lir}nita wastg lir]nitb |

[sotope (Ci/m”) (Ci/m”) (Ci/m’) (Ci/m™) i (Ci/m”) |

H 4.4 E+00 9.9 E+04 NL | 4.00 E+07 5.00 E+02 |

"Be NL NL NL | 264 E+07 6.59 E+05 |
"°Be NL 1.1 E+00 2.4 E+02 1.00 E+04 2.50 E+02
e 1.3 E-04 9.1 E-02 2.1 E+01 1.76 E+06 4.41 E+04
C act, metal © 1.3 E-04 9.1 E-01 2.1 E+02 1.76 E+06 4.41 E+04

Na NL NL . NL 4.29 E+05 1.07 E+04 |
2p NL NL ' NL 2.31 E+05 5.77 E+03
s NL NL NL 1.46 E+06 3.66 E+04
*C) 3.1 E-05 6.4 E-05 1.4 E-01 1.70 E+05 4.17 E+03
i A NL 1.8E-03 « 3.8E-0I 3.00 E+05 7.50 E+03
“Ca NL NL . NL 5.45 E+05 1.36 E+04
0S¢ NL NL | NL 1.22 E+05 3.06 E+03
v NL 5 NL I NL 1.05 E+07 2.63 E+05
Icr NL : NL : NL 1.00 E+07 2.50 E+05
**Mn NL NL | NL 5.22 E+05 1.30 E+04
*Fe NL NL : NL 1.33 E+06 3.33 E+04
%Co NL NL | NL . 9.16 E+04 2.29 E+03
Co NL NL . NL | 429 E+05 1.07 E+04
8o NL NL | NL | 324E+05 8.11 E+03
“Fe NL NL NL 235E+05 |  S5.88E+03
*Ni NL 3.9 E+00 85E+02 | 2.86 E+06 | 7.14 E+04
**Ni act. metal © NL | 3.9E+0] | 8.5 E+03 2.86 E+06 7.14 E+04
“Co NL | 7.5E+01 NL | 1.82E+04 4.55 E+02
%Co act. metal © NL | 7.5E+02 | NL | 182 E+04 4.55 E+02
®Ni NL | 59 E+00 1 2.0 E+04 1.20 E+06 3.00 E+04
Ni act. metal © NL 59E+0l | 2.0E+05 1.20 E+06 3.00 E+04
5Zn NL NL NL 1.97 E+05 4.92 E+03
- ®Ge NL NL NL | 7.02 E+04 1.75 E+03
[ e NL NL NL | 429E+05 1.07 E+04
! 7Se 3.4 E-05 5.1 E-01 I.1E+02 | 3.87E+05 9.68 E+03
| =gy NL NL NL { 5.91 E+04 1.48 E+03
¥Kr NL | NL ; NL | 211 E+09 2.63 E+04
By NL | NL | NL | 197E+06 4.92 E+04
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Table A-2. Low-Level Burial Grounds Radiological Content Limits

r Mobile | ' ISB Non-
radionuclide | Category | | Category3 | combustible ISB Combustible
reporting limit ' waste limit waste limit waste limit* waste limit®
Isotope (Ci/m®) ; (Ci/m’) (Ci/m") (Ci/m’) | (Ci/m%)
“Rb NL  NL | NL | S4SE+05 = I36E+04
sy NL | NL | NL | 1.29E+05 3.24 E+03 :
¥Sr NL ‘ NL NL | 6.67E+05 1.67 E+04
} Ogr - 0y NL : 1.6 E-02 5.4 E+04 1.50 E+04 3.75 E+02 |
Mo 2.1 E-04 .I 87E-01 | 20E+02 1.28 E+05 3.19 E+03 i
iT"‘Nb NL NL | NL 1.21 E+05 3.03 E+03 ..
i' 5Zr NL 2.50 E+00 5.40 E+02 4.62 E+03 1.15 E+02 '
| %Nb NL 2.2 E-04 4.8 E-02 9.23 E+03 2.31 E+02 |
| %Nb act ¢ NL 2.2 E-03 4.8 E-01 9.23 E+03 2.31 E+02
N NL NL NL 5.71 E+0S 1.43 E+04
r_%_z} - P ™Nb NL | NL , NL 923E+04 | 231 E+03
[ PTc 2.1 E-04 2.3 E-02 5.0 E+00 4.00 E+05 | 1.00 E+04
| ORy _ 10mpy, NL | NL | NL | 3.87E+05 |  9.68 E+03 !
| %Ry — "®Rh NL . NL | NL | B8O00E+03 |  200E+02 |
| 19%pg NL | 1SE+0l 3.3 E+03 286 E+0S | 7T.A4E+03 |
| 1oimp g NL | NL NL 2ISE+04 | S39E+02 |
| g NL | NL . NL 245E+04 | 6.U2E+02 |
| """Ag - ""Ag NL ; NL } NL 1.00 E+04 2.50 E+02
Cimcg NL | 76E0I | NL | L79E+03 | 448E+0I
| 'Sn NL NL NL 1 3.24 E+05 8.11 E+03 ;
| 1oy NL NL NL | 6.00E+0s 1.SOE+04 |
12img NL | 67E0I 22E+04 | 3.08 E+05 7.69 E+03
21Te NL | NL NL | 1.91E+06 4.77 E+04
'PTe NL | NL NL l 1.38 E+05 3.44 E+03
1245, NL | NL | NL | 138E+0S 3.45 E+03
|2 NL | NL | NL 5.00 E+04 1.25 E+00
126gp _ 126mgy NL 6E04 | 34E-02 3.64 E+04 9.09 E+02
125 Te NL NL L NL 2.18 E+06 SASE+04 |
1255}, NL NN 2.79 E+05 698E+03 |
127mTe - Te NL ! NL NL ' 1.67 E+05 4.17 E+03
] 129] 1.0 E-06 . 8.5 E-03 I.8E+00 | 7.06 E+03 1.76 E-01
f 129mTe NL \ NL ‘ NL 1.56 E+05 3.90 E+03 |
13imy e NL ' NL | NL | 7.50 E+08 9.38 E+03
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Table A-2. Low-Level Burial Grounds Radiological Content Limits
Mobile : ISB Non-
radionuclide Category 1 Category 3 combustible ISB Combustible
reporting limit waste limit waste limit waste limit* waste limit®
Isotope (Ci/m’) (Ci/m’) (Ci/m’) (Ci/m?) (Ci/m®)

133Ba NL 7.1 E-01 NL 4.62 E+05 1.15 E+04
B4cs NL NL NL 8.57 E+04 2.14 E+03
135Cs NL 1.6 E-01 3.5 E+01 8.03 E+05 2.00 E+04
131Cs — 1*"™Ba NL 5.5 E-03 1.2 E+04 1.20 E+05 3.00 E+03
14, NL NL NL 3.87 E+05 9.68 E+03
Hlce NL NL NL 4.14 E+05 1.03 E+04
144Ce - "4pr NL NL NL 1.00 E+04 2.50 E+02
“INd NL NL NL 5.45 E+05 1.36 E+04
“7Pm NL NL NL 9.23 E+04 2.31 E+03
47Sm NL 1.7 E-02 3.7 E+00 2.86 E+01 7.14 E-01
i S NL 1.4 E-03 6.7 E+02 1.38 E+04 3.45 E+02
151Sm NL 4.6 E+01 2.1 E+05 7.06 E+04 1.76 E+03
12gy NL 4.8 E-02 NL 1.74 E+04 4.35 E+02
1%2Gd NL 6.4 E-03 1.4 E+00 3.64 E+00 9.09 E-02
1%3Gd NL NL NL 1.09 E+05 2.73 E+03
1“Eu NL 7.5 E-01 NL 1.32 E+04 3.30 E+02
SEu NL NL NL 6.67 E+04 1.67 E+03
"Tm NL NL NL 1.38 E+05 3.46 E+03
Syf NL NL NL 6.52 E+05 1.63 E+04
1 NL NL NL '1.23 E+05 3.07 E+03
12T, NL NL NL 8.00 E+04 2.00 E+03
18w NL NL NL 4.62 E+06 1.15 E+05
'*Re 3.3 E-02 3.6 E+01 7.8 E+03 6.32 E+07 1.58 E+06
%Au NL NL NL 2.81 E+05 7.03 E+03
Hg NL NL . NL 5.00 E+05 1.25 E+04
7] NL NL NL 1.51 E+06 3.78 E+04
;i NL TBD TBD 1.82 E+05 4.54 E+03
210pp NL 3.7 E-02 2.1 E+06 1.82 E+02 4.55 E+00
210pg NL NL NL 1.82 E+02 4.55 E+00
%Ra NL 1.7 E-04 4.3 E-02 4.44 E+02 1.11 E+01
2TAc NL 42 E-03 3.0 E+05 3.08 E-01 7.69 E-03
Ra NL 1.7 E+01 NL 8.57 E+02 2.14 E+01
5Th NL NL NL 7.06 E+00 1.76 E-01
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Table A-2. Low-Level Burial Grounds Radiological Content Limits e
Mobile ' ISB Non-
radionuclide Category 1 Category 3 combustible ISB Combustible
reporting limit waste limit waste limit waste limit® waste limit®
Isotope (Ci/m®) (Ci/m®) (Ci/m®) (Ci/m®) (Ci/m®)

29Th NL 4.4 E-04 9.8 E-02 7.06 E-01 1.76 E-02
B0Th NL 2.1 E-03 1.5 E-01 4.62 E+H00 1.15 E-01
B1py NL 14 E-04 3.0 E-02 1.09 E+00 2.73 E-02
B2 NL 1.1 E-04 2.3 E-02 8.57 E-01 2.14 E-02
Total U 1.4 E-05 NL NL NL NL
Ay See Total U 4.6 E-04 4.6 E+00 5.45 E+00 1.36 E-01
>y See Total U 74E-03 | 9.7E-0l 2.67E+01 6.67 E-01
B4Th NL NL | NL 1.00 E+05 2.50 E+03
B4y See Total U 89E-03 | 1.9E+00 2.73 E+01 6.82E-01
¥y See Total U 2.8 E-03 5.0 E-01 2.93 E+01 7.32 E-01
Zpy NL NL NL 1.40 E+01 3.49 E-01
Bey See Total U 9.5 E-03 2.0 E+00 2.86 E+01 7.14 E-01
BINp ¢ 1.1 E-05 6.8 E-04 1.5 E-01 2.55 E+00 6.38 E-02
238py, ¢ NL 4.7 E-03 24 E+01 5.22 EH00 1.30 E-01
2y See Total U 5.7 E-03 12 E+00 3.08 E+01 7.69 E-01
Bpy ¢ NL 19E03 | 42E0l 4.62 E+00 1.15 E-01
2opy 4 NL 1.9 E-03 [ 4.3 E-01 4.62 E+00 1.15 E-01
#Am¢ NL 21E-03 | 8.5E-01 4.44 E+H00 1.11 E-01
#ipy NL 6.1 E-02 | 2.5 E+01 2.35 E+02 5.88 E+00
MmpAm ¢ NL 1.9 E-03 i 1.6 E+00 4,62 E+00 1.15 E-01
2Ccm NL NL NL 2.03 E+02 5.08 E+00
H2py ¢ NL 2.0 E-03 4.3 E-01 5.00 E+00 125 E-01
Am ¢ NL 1.0 E-03 2.3 E-01 4.44 E+00 1.11 E-01
em! NL 1.8 E-02 3.4 E+02 6.67 E+00 1.67 E-01
Cm NL 1.4 E-01 1.6 E+02 8.57 E+00 2.14 E-01
2py 4 NL 61E04 | 13E-0I 5.00 E+00 125 E-01
e’ NL 13E-03 | 22E-01 4.44 E+00 1.11 E-01
#6Cm ¢ NL 1.8E-03 | 42E-01 4.29 E+00 1.07 E-01
27y ¢ NL TBD | TBD 2.98 E+00 7.44 E-02
#Cm ¢ NL 56E-04 | 12E-01 4.80 E+00 1.20 E-01
Cm ¢ NL S1E-04 | 1.1E-01 1.21 E+00 3.03 E-02
i & NL TBD ; TBD 2.96 E+00 7.41 E-02
P NL TBD ! TBD 6.74 E+00 1.69 E-01
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Table A-2. Low-Level Burial Grounds Radiological Content Limits
Mobile | ISB Non- |
radionuclide Category 1 Category 3 combustible ISB Combustible |
reporting limit waste limit | waste limit waste limit" waste limit°
Isotope (Ci/m®) (Cifm®) (Ci/m®) (Ci/m®) (Ci/m®)
#0Cm ¢ NL TBD TBD 2.13 E-01 533E-03 |
Slge NL e L STED 2.91 E+00 7.26 E-02
e NL NL NL 1.43 E+01 3.57 E-01
*Es NL NL NL 5.22 E+01 1.30 E+00

Ci/m* = curies per cubic meter.

NL means that there is no applicable limit for this isotope; TBD means that a limit is under development.

2 Noncombustible waste means containerized waste forms that show no evidence of combustion or

decomposition on exposure to 538° C (1,000 ° F) for 10 minutes.

® The combustible waste limit should be used for containerized waste forms that do not meet the

definition of noncombustible waste.
¢ Limit for isotope in activated metal.
4 TRU isotope (half-life >20 years).

Sources: WHC-EP-0645; WHC-SD-WM-TI-730; HNF-SD-WM-ISB-002.
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APPENDIX B

FISSIONABLE MATERIAL CONTENT LIMITS

The following describes the limits for fissionable material content in waste packages sent to TSD units
covered by criteria provided in Chapters 3.0 through 7.0 (CPS-D-149-00001, CPS-SW-149-00002,
CPS-SW-149-00003, WRP1-CPS-001).

B.1. EXEMPT MATERIALS
The following materials are exempt from criticality safety controls at all TSD units (HNF-PRO-537):

. 15 grams or less of any combination of B3y, By, 237Np, 28pyy, 29py, 240py 2'py 22py_and
241A
m

e 2 grams or less of any fissionable nuclide with atomic number greater than or equal to 95
(excluding **' Am)

*  Depleted or natural uranium in any amount (i.e., uranium containing less than 0.72 weight
percent #°U)

B.2. NON-EXEMPT MATERIALS IN STANDARD CONTAINERS APPLICABLE TO
LLBG, CWC, AND WRAP

Certain non-exempt materials in standard packaging configurations are acceptable at the LLBG (except
trenches 31 and 34), CWC, and WRAP.

The fissionable material limits shall be expressed in *Pu FGEs. Table B-1 is used to determine the total
quantity of fissionable material in a waste container by multiplying the gram quantity of each listed
isotope by the correction factor and summing the results.

Specific container limits are shown in Table B-2. Note that some of the limits in Table B-2 are based on
WRAP criticality prevention requirements, which are slightly more restrictive than CWC and LLBG
limits. Higher quantities of fissionable nuclides could be allowed on a case-by-case basis for containers
that will not require reprocessing at WRAP. Exceptions can be requested as shown in text, Section 1.6.

B.3. NON-EXEMPT QUANTITIES OF URANIUM BEARING WASTE APPLICABLE
TO CWC, LLBG, AND WRAP

This section only applies to uranium bearing waste where the uranium is enriched to 0.72% *°U or
greater and the total quantity of fissionable material per container exceeds that listed in Table B-2. Use of
these limits for uranium bearing waste exceeding 1% enrichment at trenches 31 and 34 requires that the
uranium be in an insoluble or stabilized form.



HNF-EP-0063, Revision 5
Page 56

For uranium bearing waste that contains uranium in a single enrichment, but no other radioisotopes listed
in Table B-1, the limits of Table B-3 shall apply to each container in a shipment. For criticality control,
other transportation limits might apply to the entire shipment.

For uranium bearing waste containers that have uranium in a variety of different enrichments or contain
any other isotopes listed in Table B-1, the fissionable material allowed shall be determined by the
sum-of-fractions method as follows:

e The total U quantity present (grams) for each enrichment will be divided by the total
quantity allowed (second column in Table B-3). Enrichments shall be conservatively
rounded up to the next higher value listed. The result is the uranium limit fraction (ULF)

o A uranium limit fraction shall be determined for each enrichment
e All the uranium limit fractions are summed, the total must be less than or equal to 1.
The limit for all fissionable isotopes, other than 235U in the waste matrix, shall be determined if the total

FGE (excluding 2*U) greater than 1 for these isotopes (it is neglected if the total FGE less than or equal
to 1). This nonuranium limit fraction (NLF) shall be determined as follows:

_ FGE (without U

i 100 FGE

The nonuranium limit fraction must be less than or equal to 1.

The container limit fraction is determined by adding the total uranium limit fraction and the nonuranium
limit fraction. The container limit fraction must be less than or equal to 1.

B.4. NON-EXEMPT QUANTITIES OF FISSIONABLE RADIONUCLIDES IN
OTHER CONFIGURATIONS.

Limits for other configurations than those shown in Section B.2 and B.3 may be requested as described in
the text, Section 1.6.
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Tal :B-3. Maximum Uranit  Content of Containers with Uranium Bearing Waste.

l[aximum Enri :nt ] iximum Total
(weight percent )* ; Uranium (kilogra

0.71 B Unlimited

1.00 450

1.15 200 ‘
1.25 141 1
1.50 84

1.70 61 i
1.80 | 52

2.00 40

2.50 25

3.00 | 18

3.50 14

4.0 _ 11

5.0 J 7.8

8.0 : 4.0

10.0 29

20.0 | 1.2

30.0 } 0.75

50.0 | 0.41

75.0 0.25

Greater than 75.0 0.18

* Uranium bearing waste sposed at trenches 31 and 34 in the LLBG cannot exceed 1%
enrichment unless it is shown to be . an insoli le or stabilized form. A case-by-case evaluation
will be performed by WMH acceptance organization for non-exempt uranium bearing waste
exceeding 1% enrichment for trenches 31 and 34.

Sources: CPS-D-149-00001, CPS-SW-149-00002, CPS-SW-149-00003, WRP1-CPS-001.
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C.5. LABELING INNER CONTAI iRSIN LAB PACKS

Each inner container in a lab pack must be labeled with an identification number or waste name
cross-referenced against the contents inventory sheet. These labels must be sufficiently durable to remain

legible for 20 years.
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Selection of Major Risk Labeling.

Hazard or risk

| Acceptable labels and markings i

Flammable liquid

i DC Class 3 label (Flammable Liquid)
FLAMMABLE LIQUID
| COMBUST LE LIQUID

Flammable solid

. DOT Division 4.1 label (Flammable Solid)
FI JAMABLE SOI >

DC Division 5.1 label (Oxidizer)

Oxidizer OXIDIZER
5 DOT Class 8 label (Corrosive)
| Corrosive CORROSIVE ~ ACID
\
4

CC ROSIVE - CAUSTIC
CC ROSIVE

Water-reactive

. DOT Division 4.3 label (Dangerous When

| WATER-REACTIVE

Reactive organic peroxide

! Wet)

| DOT Division 5.2 label (Organic Peroxide)
REACTIVE - ORGANIC PEROXIDE

!‘ Toxic (this hazard refers to DC  Divisi
[' materials and DOT Class 9 waste that is

from listed waste and/or toxicity characteristic

waste.

6.1

; i DOT Division 6.1 label (Poison)
rived

\
I DOT "Poison - Inhalation Hazard" marking
' TOXIC

Note: Choose the combination of labels or markings that most clearly communicates the major risk(s)
associated with the waste. DOT labels must be used when required by DOT; other markings can be used

to communicate hazards forv ich DOT

els are not be applied [e.g., if a container has waste that is an

oxidizer and toxic and the 49 CFR regulations prescribe that only the 5.1 (Oxidizer) label be applied, the

container should be labeled with the DC
TOXIC]. Ifagivenri label conflicts

.1 label and with an additional marking with the word
-DOT transportation requirements, the label can be provided

with the paperwork to be applied when the container reaches the TSD unit.

For Washington state-only dangerous we
hazardous waste label are su cient to cc

, the words “hazardous waste” or “dangerous waste” on the
nunicate the major risk (HNF-PRO-455).
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T leF-2. Require  >wer Limits of Detection for Radionuclides.
l . Water matrix ‘ ‘ Soil or other matrix “
Analysis/isotope : . . — .
i . Limit _ Units | Limit | Units
" i \‘ a 1 . 1
][ Gross alpha 3° pCi/L | 5 1 pCilg |
+ T ]
Gross beta 4° . pCilL | 10° | pCig
i I
Gamma emitters (GEA) Co-60 ‘ 50 | pCilL 10 i pCi/g l
Cs-137 : 50 ‘ 10 I
Eu-152 | 50 10 ' |
Eu-154 1 50 i 10 ; '
Eu-155 ; NA 2 | !
Ra-226 | NA 2 [
Ra-228 50 10
Na-22 50 10
Na-24 50 10
Report any detectable isotope | |
Specific beta emitters !
T 1
Tritium ‘ 400 i pCi/L 400 | pCi/g
c ‘ 200 | pCiL 50 | pCile
Ni-59 30 | pCilL 30 pCi/g
Ni-63 ‘l 30 pCi/L 30 pCi/g
Se-79 { Refer to footnote ¢ Refer to footnote ¢
Sr-89 | 5 pCi/L 10 pCilg
| Sr-90 | 2 pCi/L 10 pCi/g
Tc-99 30 pCi/L 30 pCi/g
1-129 25 pCi/L 25 pCi/g
Ra-228 (via Ac-228 daughter) ! 3 pCi/L GEA pCilg
Radium alpha emitters )
Ra-226 (via Rn-222 daughter) ’ 2 ’ pCi/L GEA pCi/g
Gross Radium ‘ 2 . pCilL 5 | pCilg
Specific actinides
Isol  ic thorium (Th-228. 230, 232) 24 | pCilL 2¢ ! pCilg
Isotopic uranium (U-234, 235, 238) 24 pCi/LL 24 pCi/g
Total uranium (Chemical Analysis) 0.2 i ug/L 2 ug/g
Np-237 b 2 . pCilL 2 pCilg
Pu-238 | 2 " pCiL 2 pCilg
| Pu-239/240 (sum) \ 2 ‘; 2
| Pu-241 [ 20 | 20
Am-241 | 2 | pCill 2 pCilg
| Cm-244 ; 2 | pCilL 2 pCilg

* Applies only the absence of alphae ting radionuclides with lower LLDs is known.

® Applies only if the absence of beta emitting radionuclides with lower L1 5 is known.

¢ If fission products (e.g., Cs-137 and Sr-90) are below their 1 D values the Se-79 will also be below detectable
limits.

¢ Signifies 2 pCi/L (or 2 pCi/g respectively each isotope. It should be noted that the analysis will not
differentiate between some isotopes (i.e.. ¢ is will not differentiate between U-235 and U-236).

LLD = lower lir  of detection; pCi/L = p ies per liter; pCi/g = picocuries per gram; ug/L = microgram per
liter. ‘
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te Acceptance Requirements Applicable to Generators.
Exceptions or Explanation

Section 3.2.1, Container Description

nly the limits for 208 liter (55 gallon) drums and SWBs
apply to generators.

Section 3.2.2, Container/Assembly
Weight and Center of Gravity

1ly the limits for 208 liter (55 gallon) drums and SWBs
ply to generators.

Section 3.2.3, Removable Surface
Contamination.

Section 3.2.6, Filter Vents

Section 3.2.7, Liquids

Section 3.3.1, Nuclear Criticality
(Pu-239 FGE)

Section 3.3.2, 1-239 Equivalent
Activity

Section 3.3.3, Contact Dose Rate

Section 3.3.4, Thermal Power

Section 3.3.5, TRU Alpha Activity
Concentration

Section 3.4.1, Pyrophoric Materials

Section 3.4.2, Mixed Waste

Generators are not responsible for the Hanford Site quality
assurance project plan. Acceptable knowledge for TRU waste
1st meet the requirements of Section 2.3 of this document

NF-EP-0063)..

Section 3.4.3, Chemical Compatibility

Generators are not responsible for subsection 3.4.3 .4,
Compliance.

Section 3.4.5, Explosives, Corrosives,

and Compressed Gases

Section 3.4.6, PCBs Concentration

Section 3.5.1, Decay Heat

Section 3.5.2, Flammable VOCs

Section 3.5.3, VOC Concentrations

e generator is required only to limit the amount of
nmable volatile organic compounds in TRU waste to the
ent possible and package in a form that minimizes
sipation into the headspace.

e generator is required only to limit the amount of
nmable volatile organic compounds in 1 U waste to the
ent possible and package in a form that minimizes
sipation into the headspace.

Section 3.5.6, Confinement Layers
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