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1.0 :rnrRODJCTION 

Compliance requirements are presented for certifying that unclassified, 

contact-han:iled (QI) transuranic (TRU) solid defense wastes retrieved from 

storage at OOE sites meet the Waste Isolation Pilot Plant (WIPP) Waste 

Acceptance Criteria (WAC) (Reference 1). All applicable Deparbnl=nt of Energy 

(OOE) orders must continue to be met. 'Ihe compliance requirements for 

acceptance of newly generated rn waste to be shipped to the WIPP are addressed 

in another document (Reference 2) . 

'!he compliance requirements are divided into four sections, primarily 

determined by the general feature that the requirements address. 'lhese 

sections are General Requirements, Waste Container Requirements, Waste Fann 

Requirements, arrl Waste Package Requirements. '!he waste package is the 

combination of waste container and waste. 
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2. o GENERAL RECUIREMENTS 

The compliance requirements are presented to assist those storing TRU 

waste to prepare their site-specific certification program (plans and detailed 

procedures) to be applied to waste packages retrieved from interim storage for 

shipment to the WIPP. The certification prcgram includes the shipper's* plans 

for certification and quality assurance as illustrated in Figure 1. 

The certification plan should include a general description of the pro

cedures ~to be applied by the shipper to certify that waste packaqes meet the 

certification requirements. These include administrative controls, inspection 

techniques, and, where appropriate, package upgrading. The controls 

and methods should be those most suited to the needs and capabilities of the 

site and the types of waste in storage. 

The shipper's Quality Assurance Plan is guided by the Certification 

Quality Assurance Requirements (Reference 3). Site certification and quality 

assurance plans and procedures will be subject to audit by the cognizant OOE 

Field/Area Office in addition to OOE overview. 

The shipper's certification program includes the operating procedures 

which control the actual operations for certifying waste packages. These 

operating procedures, which employ the principles of the certification plan and 

quality assurance plan, contain the specific details of the insp=ction 

techniques and remedial actions applied to each waste package. 'llle documented 

data from the operating procedures form the base of inf onnation to verify that 

waste sent to the WIPP is certified by the shipper as meeting th~= WIPP 

requirements. 

* The tenn "shipper" is used in this document to refer to the authority 
responsible for certification of waste retrieved from storage, recognizing 
that in some cases the authority resides with the waste generation site or 
is transferred to the waste storage site. 

-2-
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E.ac.h shipper's certification an:i quality assurance plan must be submitted 

to and be approved by the WIPP Project Office (wro) prior to certifying waste. 

Only waste certified to the WIPP-WAC or waste with special wro approval will be 

accepted at the WIPP. 
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WIPP 
Waste 

Acceptance 
Criteria 

Compliance 
Requirements 

PThNT rouCIES 

o QA Programs 
o HS&E Programs 
o Safeguards 
o Etc. 

CERI'IFICATION 
PRCGRAM 

o Certification 
Plan 

o QA Plan 

Operating 
Prccedures 

WIPP-OOE-120 
Requirements 

~rti~cation 
~quirements 

Figure 1 Basis for Certification of '!RU Waste for Shipment to WIPP. 
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3 • O WASTE CONI'AINER RE0UIREMENTS 

'Ihe requirements in this section apply to the container for the waste 

package. 'Ihe container may :be the original container, or it may :be an overpack 

added to the waste package. 

Generally, conunon inspection methods can :be used. to verify that the 

container meets the requirements. 'Ihe O:I waste container, or its external 

surface, is directly accessible, allowing some freedom in the selection of 

inspection methods most suitable for the shipper. 'Ihe shipper's ope.rating 

procedures must descri:be the methods to :be used for each requirement and show 

that they will result in the necessacy data. 

3 .1 CRITERION: WASTE CONTAINERS 

Waste containers for emplacement at the WIPF shall :be noncombustible and 

meet all the applicable requirements of 49 CFR 173.412 for Type A packaging. 

Waste containers of various sizes shown to meet ror Type A requir-ements by the 

methods detailed in MI.M 3245 (Reference 4) are acceptable to WIPP. In 

addition, they shall have a design life of at least 20 years from the date of 

certification. 

Any waste containers that appear to :be bulged or otherwise damaged shall 

:be repackaged or overpacked in a container meeting the above requirements. 

INTENT 

'Ihe purpose for this criterion is to provide protection to personnel from 

the potential failure of waste containers and the release of ·contamination 

during shipping and handling, including retrieval if required • 

o Container design and fabrication 

-5-
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o Fhysical condition of container 

0 Cesign life of container 

o:MPLIANCE REQUIREMENTS 

TRU waste containers will comply with this criterion if the following 

conditions are met: 

3.1.1 

3.1.2 

3.1.3 

DISCUSSION 

D:x::umentation shall exist to show that the container is made of 

metal or other noncombustible material. 

D:x::umentation shall exist to show that, as a minimum, the con

tainer complies with the r:::ar requirements for Typ: A packaging 

and can be reasonably expected to have a lifetime of 20 years 

following certification. 

D:x::umented inspection data shall exist to show that the 

container does not present a hazard because of prE=ssurization or 

other deterioration. 

All waste containers retrieved from storage must be examined and, where 

deficiencies are found, corrective actions must be taken to certify the pack

ages as meeting Criterion 3 .1. Examples of acceptable methods of inspection 

and corrective action are described below. 

For criterion 3.1.1, a visual inspection may be appropriate for most waste 

packages to verify that the container is metallic. A test for magnetism with a 

pennanent magnet may be used for identifying carbon steel containers. The 

ultrasonic or eddy current tests used for inspection for other requirements may 

also verify metallic materials. 

noncombustible is unacceptable. 

Any container which cannot be shown to be 

A package may be t.1p3raded by OV4:rpacking in a 

container meeting all requirements for Criterion 3 .1. 

-6-
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For Criterion 3.1.2, procurement and fabrication documents shewing 

compliance with ror requirements cited in 49 CFR 173.412 and 173 .. 415 will 

verify that the container is. Type A packaging. Original markings on the 

container as per 49 CFR 173.24(c) (1), which identify the containe~ as Type A, 

will verify meeting this requirement. For drums or bins with.out proper 

documentation or markings, demonstrate that material type and thickness, 

physical size, and other physical attributes (closure, stiffeners, 

penetrations, etc. ) meet applicable Type A requirements and that the lifetime 

can reasonably be projected for 20 years after package certification. 'Ihe 

20-years design life is for the combination of the waste containe>.r and the 

protective coating (e.g., paint). It should not be interpreted that the paint 

itself must have a 20-year lifetime with.out defect. A type of container can 

also be verified as Type A by subjecting a rra:lel of it to tests as specified in 

49 CFR 173.461. Waste containers of various sizes shown to meet ror Type A 

requirements by the methods detailed in MIM 3245 are acceptable to WIPP. Waste 

packages which cannot be shown to meet applicable Type A requirements must be 

repackaged or overpacked in a container meeting all requirements for 

Criterion 3.1. 

For Criterion 3 .1. 3, waste packages that present a hazard can be corrected 

by an overpack meeting all the requirements for Criterion 3.1. 

3.2 CRITERION: WASTE PACKAGE SIZE 

CH TRU waste packages or package assemblies shall not exceed 12 x 8 x 8. 5 

feet (3. 7 x 2.4 x 2.6 rn) in overall L x W x H dimensions. 

'Ihe purpose for this criterion is to prevent exceeding the size 

limitations of handling equipment, facilities, and transportation hardware. 

CDNI'ROLIED PROPERI'Y 

0 Waste package size 
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TRU waste packages shipped to the WIPF will comply with this criterion if 

the following conditions are met: 

3.2.1 

3.2.2 

DISCUSSION 

Packages or package assemblies shall not exceed 

12 x 8 x 8. 5 feet (3. 7 x 2. 4 x 2. 6 m) (L x w x H) .. 

No package shall be smaller than a 30-gallon drum or equivalent 

container. 

'Ille size of the hoist cage at the WIPF limits the cllinensions of waste 

packages or an assembly of packages received at the WIPF. Other size limi

tations for the height and width of packages important to the shipper depend on 

the sizes of the TRUPACTs and other transporters which rna.y be developed for ClI 

TRU waste package shipments. 

If alternate transportation methods for shipment to WIPF become available, 

packages or package assemblies meeting the requirements for thesE~ 

transportation methods must not exceed the dimensions listed in the above 

criterion. 

To optimize WIPF stacking efficiencies, however, it is recormnended that 

TRU waste be packaged in the ror Specification 17C 55-gallon steE~l chum or 

rectangular steel boxes with nominal outside dimension of: 

Staroard 55-gal. (208-L) metal drum (ror Spec. 17C and 17H) 

Staroard 55-gal. (208-L) metal drum (ror Spec. 6M) 

Rectangular metal box (74.4 X 50.5 X 38.5 in. I.WH) 

Rectangular metal box (68 X 54 X 38.5 in. I.WH) 

Rectangular metal box (88 X 54 X 54 in. I.WH) 

Rectangular metal box (71 X 57 X 52.5 in. I.WH) 

Rectangular metal box ( 50 . 4 X 58 • 4 X 72 • 4 in. I.WH) 

-8-
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Rectangular metal box ( 4 x 4 x 7 ft IWH) 

Stan:lard Waste Box (37 in. high x 71 in. long 00/54.25 in. short OD 

x 45.06 in. side) 

'Ihese are not intended to be exclusive sizes. 

3 • 3 CRITERION: WASTE PACKAGE HANO:LlNG 

All waste packages shall be provided with cleats, offsets, chimes, or 

skids for harxlling by means of fork trucks, cranes, or similar handling 

devices. Lifting rings and other auxiliary lifting devices on the packages, if 

provided, shall be recessed, offset, or hinged in a manner which does not 

inhibit stacking the packages. 

'!he purpose for this criterion is to permit the use of standard methods 

for waste package handling. 

OJNIROUED PROPERI'Y 

0 Container configuration and design features 

CCMPLIANCE RECUIREMENTS 

TRU waste packages will comply with this criterion if one of the following 

con:litions is met: 

3.3.l 

3.3.2 

Inspection shall show that existing containers have acceptable 

handling features. 

New containers shall be fabricated to documented design speci

fications (a) incorporating standard or WIPP-approved handling 

features and favorable stacking features and (b) having a 5:1 

safety factor based on the ul t.irnate strength of the material 

used for pennanent lifting attachments (Reference 5). 

-9-
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Disa.JSSION 

Inspection rnethcds must be applied to verify that a package has standard 

or WIPF-acceptable handling features and that pennanent lifting attachments 

have not significantly deteriorated during interim storage. successful 

retrieval of a package from interim storage is evidence that it can be handled 

safely. A package which does not meet Criterion 3.3.l may be corrected by 

adding acceptable handling features or by overpacking in a container meeting · 

Criterion 3. 3. 2·. It is recommended that new overpacks or multiple dnnn 

assemblies be provided with lifting-loop attachments as described in report 

SAND-81-0141 (Reference 6). 

-10-
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4. 0 WASTE FORM REQUIREMENTS 

Compliance with certification requirements for the waste form in waste 

packages retrieved from interim storage will require characterizing the con

tents of each waste container. such characterizations can be accomplished by 

waste source evaluation, nondestructive examination, representative sampling, 

or combinations thereof. 

Reliable identification and characterization of the waste fonn by 

documents, results from records evaluation, and non::lestructive examination can 

be· sufficient evidence of meeting many requirements. For example, a waste fonn 

identified as large metallic components should contain sufficiently low 

particulate content to preclude inunobilization treatment. 

consideration should be given to developing methcds for up:Jrading waste 

fonns which do not meet requirements. Examples of methcds 'Which may be 

considered include: the addition of an agent to inunobilize particulates and 

the addition of an agent to inhibit corrosion. Each methcd would require 

evaluation and verification. Processes could include incineration, concreting, 

etc. 

4.1 CRITERION: IMrvDBILIZATION 

Powders, ashes, and similar particulate waste materials shall be 

inunobilized if more than 1 weight percent of the waste matrix in each package 

is in the fonn of particles below 10 microns in diameter, or if :more than 

15 weight percent is in the fonn of particles belo;v 200 microns in diameter. 

'Ihe purpose for this criterion is to reduce: (a) the quantity.of 

potentially respirable fines and (b) the dispersi.bility of radioactive 

material, in the event of container failure. 

-11-
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met: 

0 Quantity, size, and density of particles in waste 

o D.lrability of waste particle 

o Stability of immobilized waste 

TRU waste will corrply with this criterion if the following condition is 

4.1.1 Doctnnented evidence shall exist to shCM that the waste package 

contains no more than 1 weight percent of less than 10 microns 

in diameter, or . 15 weight percent of less than 200 microns in 

diameter particles with radioactive contamination. 

DISCUSSION 

A waste fonn shown by representative sampling, waste source evaluation, 

nondestructive examination, or combinations thereof, to contain an acceptable 

quantity of particulates meets Criterion 4 .1. 

Particulate desiccants, such as Portland cement, originally added exter

nally to the inner packaging to immobilize minor quantities of free liquid, are 

not considered particulate waste material. 

4.2 CRITERION: LIQUID WASTES 

TRU waste shall not be in free-liquid fonn. Minor liquid residues 

remaining in well-drained bottles, cans, and other containers are acceptable. 

-12-
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'!he purpose for th.is criterion is to reduce the dispersibility of 

radionuclide materials in the event of waste container failure. 

CONI'ROLI.ED PROPERl'IES 

met: 

o Quantity of free liquids present in waste 

o Stability of solidified liquids 

TRU waste will comply with th.is criterion if the following conditions are 

4.2.1 

4.2.2 

Cocumented procedures are utilized to ensure the absence of free 

liquid waste fonns, other than minor residues. 

'!here exist documented evidence or analyses showing the 

stability of solidified liquids through the WIPP retrievability 

period. 

DISCUSSION 

'Ihe type and form of the waste in each waste package should be identified 

by records and verified by nondestructive examination. 'Ihe package should not 

contain encapsulated (bottled) liquids. Minor liquid residues within bottles, 

cans, or containers that have obviously been well-drained are acc..eptable. 

Waste fonrs may meet the requirement by doc:mnented inspection dat.a showing the 

absence of free liquid. Waste packages with free liquid must be treated to 

remove or absorb the excess liquid. Use of absorbents outside a sealed bag 

which contains trapped liquid does not meet the intent of th.is criterion. 

-13-
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4. 3 CRITERION: PYROFHORIC MATERIAIS 

Pyrophoric materials, other than radionuclides, shall be rendered safe by 

mixing with chemically stable materials (e.g., concrete, glass, 1:tc.) or 

prcx::essed to remove their hazardous properties. No more than 1 percent by 

weight of the waste in each package nay be pyrophoric fo:rns of radionuclides, 

arrl these shall be generally dispersed in the waste. 

'!he purpose for this criterion is to reduce the possibility of fire 

originating from spontaneous combustion. 

CONI'ROUED PROPERl'IES 

o Quantity of potentially pyrophoric material present in waste 

0 Cegree of dispersion of potentially pyrophoric materials in waste 

0 Potentially pyrophoric combination of material and waste matrix 

a:MPLIANCE REQUIREMENT 

TRU waste will comply with this criterion if the following condition is 

met: 

4.3.1 

DISCUSSION 

Documented evidence shall exist to show that the waste package 

contains no significant quantities of pyrophorics, or nonpyro

phoric waste that could form pyrophoric compounds because of 

mixing. 

A significant quantity of pyrophoric material is that quantity which could 

produce fires under nonnal handling, transportation, interim storage, arrl WIPF 

-14-
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emplacement conditions, and, when ignited, burns so vigorously and persistently 

as to cause breaching of the waste package. 'Ihis includes water-reactive 

materials arrl other materials described in 49 CFR 173, SUbparts D arrl E. 

Waste containing elemental alkaline metals that have been subjected to a 

controlled reaction to convert these metals to oxides or salts is considered 

nonpyrophoric. The absence of any spontaneous combustion during retrievable 

storage is evidence to support other inf onnation from records and 

nondestructive testing to meet this requirement. 

4.4 CRITERION: EXPIOSIVES AND a::MPRFSSED GASES 

01 TRU waste shall contain no explosives or compressed gases as defined by 

49 CFR 173, SUbparts C and G. 

INTENT 

The purpose for this criterion is to reduce the risk to personnel from 

possible explosions and the potential release of contamination in the event of 

waste container failure. 

CONI'ROLI.ED PROPERl'IES 

met: 

o Presence of explosive items or materials, including selected chemical 

compounds, in the waste 

0 Presence of pressurized vessel ( s) in waste 

'!RU waste will comply with this criterion if the following corrlitions are 

4.4.1 D:x::umented procedures are utilized to ensure that irrlividual 

waste packages contain no pressurized vessels. 

-15-
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4.4.2 

DISaJSSION 

Cocumented procedures are utilized to (a) exclude explosive 

items, explosive compounds, or combinations of materials capable 

of forming explosive compounds within a waste container; or (b) 

ensure that explosive compounds are treated or diluted such that 

detonation is not possible. 

A vessel or waste container pressurized to greater than 7 psig is 

considered to be a pressurized vessel for the purposes of this criterion. 

Vessels should be pennanently vented if repressurization above 7 psig 

could occur. When pennanent venting is not performed, the pressure inside the 

vessel should be reduced to ambient pressure at room temperature at the time of 

packaging. 

'Ihis criterion is not intended to apply to trace amounts of chemical 

compounds that are used in explosive materials. It is intended to apply to 

items or compounds which can actually detonate, including compounds which might 

fonn in the waste during storage if they are capable of detonating. 

Nondestructive examinations may be used to verify compliance with 

Criterion 4.4. 

4. 5 CRITERION: RADIOACTIVE MIXED WASTE 

'!RU waste shall contain no hazardous wastes unless they exist as co

contaminants with transuranics. Waste packages containing hazardous materials 

shall be identified with the appropriate ror label. 'IRU-contami:nated corrosive 

materials shall be neutralized, rendered noncorrosive, or packaged in a manner 

to ensure container adequacy through the design lifetime. Hazardous materials 

to be reported are listed in 40 CFR 261, SUbparts C and D. 

INTENI' 

'Ihe purposes for this criterion are: (a) to ensure that operating 

personnel are aware of potential hazards in the event of a waste container 

-16-
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failure: and (b) to preclude the possibility of container failure through the 

potential retrieval period because of attack by corrosive materials. 

CDNI'ROLI.ED PROPERl'IES 

met: 

o Identification of hazardous and corrosive materials 

o Fann and packaging of hazardous and corrosive materials 

o Waste package design 

'rnU waste will comply with this criterion if the following conditions are 

4.5.1 

4.5.2 

4.5.3 

IXx::urnented procedures are utilized to ensure hazardous materials 

(a) are not included in waste packages or (b) are chemically 

identified, quantified, and documented, and waste packages are 

identified with the appropriate ror label. 

'Ihere exist documented evidence or analyses showing, and docu

mented procedures are utilized to ensure, that radioactive mixed 

TRU wastes are neutralized or-packaged as follows: 

(a) 'Ihe corrosive material is treated to remove :its corrosive 

character, or 

(b) 'Ihe corrosive material is packaged to ensure package 

integrity through the retrieval period, as specified under 

the Waste containers' Criterion. 

'Ihe types and quantities of hazardous waste characteristics are 

listed in the data package. 

-17-
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DISaJSSION 

'Ihe WIPP is not intended to be a chemical disposal facility,. and there are 

no plans to ship highly toxic substances as such to WIPP. 'Ihe WIPP will not 

dispose of hazardous materials except when they exist as co-contaminants in TRU 

waste. Control was not required of toxic materials entering 'IRU waste packages 

in past waste management activities, and small quantities are believed to be in 

some stored TRU wastes. Because these toxic materials are contaminated with 

TRIJ nuclides, it will be necessary to dispose of this material in the WIPP. 

Where it is known or reasonably suspected that a waste package contains 

reportable concentrations of hazardous materials, the infonnation must be 

documented in the data package. 

'Ihe records should show that the waste is noncorrosive or has been ren

dered noncorrosive by packaging so the design life of the container will not be 

jeopardized. Meeting Criterion 3 .1. 3 is evidence to support othe~r data that 

the waste is noncorrosive. 

4.6 CRITERION: SPECIFIC ACTIVITY OF WASTE 

For purposes of 'IRU waste certification, the 100 nCi/g TRU waste limit 

shall be interpreted as 100 nci per gram of waste matrix. '!he weight of added 

extenial shielding and the containers (including any rigid liners) should be 

subtracted prior to perfonning the nCi/g calculation. 

INTENI' 

'Ihe purpose of this criterion is to ensure that the waste disposed of in 

WIPP meets the TRIJ waste definition. 

<X>NI'.ROLI..ED PROPERl'IES 

o Radioactivity contained in waste package 

o Mass of waste matrix 

-18-
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4.6.1 

DISaJSSION 

Ibcumented evidence shall exist to shew that the specific 

activity of any TRU waste package is 100 nCi per gram of waste 

matrix or greater. 

OOE Order 582 0. 2A, Cllapter II. 3 . a. ( 2) (Reference 7) , states: 

"'Ihe lcwer concentration limit for transuranic waste (>100 nCi/g of waste) 

shall apply to the contents of any single waste package at the tiIDe of 

assay. 'Ihe nass of the waste container including shieldinq shall not be 

used in calculating specific activity of the waste." 

OOE Order 5820.2A also defines a waste container as: 

"A receptacle for waste, including any liner or shielding material that is 

intended to accorrpany the waste in disposal. " 

-19-



,,, 

.. 

•11;• 

'"' 

5. 0 WASTE PACKAGE RECUIREMENTS 

'lhe criteria in this section apply to the waste package, that is, the 

combination of the container an:i its TRIJ waste contents. Several of these 

require documented inspection resu1 ts to show compliance. Generally the 

inspection may be conducted by common methods. Four criteria i.nvol ve the 

presentation of infonnation either on the extenial surface of thE: waste package 

or in the data package. 

5 .1 CRITERION: WASTE PACKAGE WEIGHT 

01 TRIJ waste packages or package assemblies shall weigh no more than 

21,000 pounds (9,550 kg). 

'!he purpose for this criterion is to prevent overloading of waste package 

handling equipment. 

CDNI'ROLIED PROPERI'Y 

0 Waste package weight 

COMPLIANCE RECUIREMENTS 

TRIJ waste packages will comply with this criterion if the following 

conditions are met: 

5.1.1 

5.1.2 

F.ach waste package or package assembly shall be WE:ighed to 

ensure that the total weight does not exceed 21,000 poun:1s 

(9, 550 kg) . 'lhe actual weight shall be documented. 

'!he weight of each package shall not exceed the weight for 

which the container has been successfully certifiE~ in 

accordance with 49 CFR li3.463 Standards for Type A packaging. 
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DISCUSSION 

The measured weight of each package must be documented in the data 

package, Criterion 5.9. 

Waste packages which exceed this weight limit must be repackaged. 

5. 2 CRITERION: NUCLEAR CRITICALITY 

The fissile or fissionable radionuclide content for rn TRU waste 

containers shall be no greater than the following values, in Pu-239 fissile 

gram equivalents: 

200 g per 55-gallon (0.21 m3) drum 

100 g per 30-gallon (0.11 m3) drum 

500 g per ror 6M container 

5 g per ft3 (0.028 m3) in boxes, up to 350 g rnaxi1!lum 

For materials other than Pu-239, U-235, and. U-233 which shall be treated 

as equivalent, fissile equivalents shall :be obtained using ANSI/ANS-8.15-1981. 

INTENT 

The purpose for this criterion is to prevent the occurrencet of a 

criticality incident within a waste package or package array. 

(I)NI'.ROLI..ED PROPER.IY 

0 Pu-239 fissile gram equivalent material content of thet waste package 

TRU waste packages will comply with this criterion if one cif the following 

conditions is met: 
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5.2.l 

5.2.2 

5.2.3 

DISCUSSION 

Assay data shall l:::e presented to shav that the fissile content 

complies with the limits for a waste package with. any container 

specified in the criterion. 

Assay data shall l:::e presented to shew the fissile content is 

less than 5 g per ft3, on a volumetric average of the waste, 

not to exceed 350 g for containers whose sizes are not specified 

in the criterion. 

For containers not listed in this criterion with a fissile 

radionuclide content exceeding 5 g/ft3 , there exists 

documented analysis shewing criticality safety for waste 

packages and arrays thereof. 

For criteria 5.2.l and 5.2.2, the shipper's assay data for each package 

nrust shav that the specific limits for fissile content are not exceeded. The 

contents must l:::e stated in tenns of Pu-239 fissile gram equivalent values. 

criterion 5.2.3 provides a means to show criticality safety for special 

cases. The analytical methods applied and the detennination of acceptable 

criticality safety must be done in agreement with the WIPF operator (Reference 

1) • Waste packages which do not comply with one of these specifications must 

be repackaged.. 

The assay data are to be documented. in the data package, Criterion 5.9. 

The shipper must comply with ror regulations. 

5.3 CRITERION: FU-239 EQUIVALENT ACTIVITY 

Waste packages shall not exceed 1,000 Ci of Pu-239 equivalent activity 

(PE-Ci). 
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INTENT 

'Ihe purpose of this criterion is to limit the impact of any potential 

release of radioactivity in the WIPP facility should an accident occur which 

involves breach of containers. 

CONI'ROLI.ED PROPERI'Y 

o Pu-239 equivalent activity content in any waste package 

TRU waste packages will comply with this criterion if the f1::>llawing 

condition is met: 

5.3.1 

DISCUSSION 

There exist documented analyses showing each package meets the 

above limit. 

Analyses rray be based on the data output from the assay :measurements. The 

Pu-239 equivalent weighting factor is based on the ratio of the 50-year 

effective whole body dose commitment due to inhalation of Pu-239, and the 

SO-year effective whole body dose commitment due to inhalation of the 

radionuclide of interest. These values rray be obtained from WIPP-COE-176 

(Reference 8) • 

The waste generator can detennine the PE-Ci quantity by any of the 

following techniques: 

0 

0 

Knowledge of the isotopic distribution and calculating the PE-Ci 

quantity using the equation and factors given in WIPP-OOE-069. 

Knowledge of the isotopic distribution of the waste stream and 

assaying the waste package to detennine the total radionuclide 

content and calculation of the PE-Ci value. 
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5. 4 CRITERION: SURFACE OOSE RATE 

Waste packages shall have a maximum surface dose rate at any point no 

greater than 200 rnRemjhr. Neutron contributions of greater than 20 mReirVhr to 

the total package dose rate shall be reported separately in the data package. 

INTENT 

'Ihe purpose for this criterion is to control the racliolcgical exposure to 

operating personnel. 

CONI'ROLIED PROPERI'Y 

met: 

o SUrf ace radiation levels 

TRU waste packages will meet this criterion if the f ollc:Minq condition is 

5.4.1 Cocumented procedures are utilized for the measuri:ment of 

surface dose rates for each type of container. The results of 

these measurements showing compliance with the above criterion 

will be documented for each waste package. Total surface dose 

rate and neutron contribution of greater than 20 mRernjhr to the 

total package dose rate shall be reported in the data package. 

DISa.JSSION 

'Ihe maximum surface dose rate nrust be documented in the data package, 

Criterion 5. 9. A neutron contribution greater than 20 rnRE!Io/hr must be reported 

in the data package. 

Waste packages which exceed 200 mremjhr at any point on the surface may be 

corrected by overp:tcki.ng with additional shielding to reduce the surface dose 
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below the limit or by repackin;J (or by certifying to RH TRU waste 

requirements) . 

Waste placed in certified storage may have significant changes in radi

ation levels prior to the actual shipment to the WIPP. Interim storage sites 

will need to check radiation levels prior to shipment to WIPP as part of a 

certification verification. Changes in dose rates will require correction of 

the data package. 

5. 5 CRITERION: SURFACE CONI'AMINATION 

QI TRU waste packages or package assemblies shall have a removable surf ace 

contamination no greater than 50 picocuries per 100 cm2 for alpha-emitting 

radionuclides and 450 picocuries per 100 cm2 for beta-gamma-emitting 

radionuclides. 

INTENT 

'Ille PUJ:J?OSe for this criterion is to limit radiological ~ to 

operating personnel and to reduce the potential for the conta:mir.iation of the 

WIPP. 

CONTROLLED PROPERI'Y 

o SUrf ace contamination levels 

CCMPLIANCE REX::QIREMENI' 

TRU waste packages will comply with this criterion if the following 

condition is met: 

5.5.1 IX:x::umented procedures are utilized for the measurement of 

surface contamination, and the results of these measurements 

showing compliance with the above criterion are documented. 
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DISCUSSION 

'Ihe shipper must measure the degree of removable surface contamination for 

each waste package prior to shipment. 'Ihe sampling methcds are described in 

49 CFR 173. 443 . 'Ihe surface of each waste package should be freE~ of any 

substance that would interfere with the measurement. Fixation of surface 

contamination shall not be allowed. 

Possible contamination during certified storage will require the shipper 

to verify surface contamination levels prior to shipment to the WIPP. 

5. 6 CRITERION: THERMAL FOWER 

In::lividual O:I 'IRU waste packages in which the average thermal power 

density exceeds 0.1 watt/ft3 (3.5 w;m3) shall have the thernal p::iwer 

recorded in the data package. 

INTENT 

'Ihe purpose for this criterion is to control the thernal loading at the 

WIPP. 

CONI'ROLIED PROPERI'Y 

o Identification of waste package thermal p::iwer 

'IRU waste packages will comply with this criterion if the following 

condition is met: 

5.6.1 '!hernial power data from measurements or assay-bas:rl calculations 

shall be presented .for each waste package which exceeds 

0.1 watt/ft3 (3.5 w;m3) arrl recorded in the data package. 
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DISCUSSION 

'Ihe shipper must identify each waste package which potentially has an 

average thennal power in excess of 0.1 watt/ft3 . 'Ihe average thennal power 

of that package may be detennined by measurement or assay-based calculations 

and shall be documented in the data package, Criterion 5.9, if in excess of 

0.1 watt/ft3 • F.ach waste package must meet the requirements of 

49 CFR 173.442 for heat generation and temperature . 

5. 7 CRITERION: GAS GENERATION 

Waste packages containing waste fonns known or suspected of gas genera

tion, such that a combination of overpressure and explosive mixtures might 

damage the container in the long term, shall be provide:i with an appropriate 

method for pressure relief. Any liner other thai1 plastic bagging shall be 

provided with positive gas corrnnunication to the outer container. 

F.ach TRU waste shipper shall provide the following data for each waste 

package: 

o Total activity (alpha-Ci) 

0 Waste fonn description (from Certification Plan) 

0 Mass and volt..nne percent of organic content 

For the purposes of transportation and emplacement (short benn) , there 

will be no mixture of gases or vapors in any package which could through any 

credible spontaneous increase of heat or pressure, or through an explosion, 

significantly reduce the effectiveness of the packaging. 

INTENT 

'Ihe purpose of this criterion is to prevent fires or explosions resulting 

from the accumulation of gases and/or pressurization of waste containers. '!he 

objective of identifying gas generation parameters is to allow WIPP to 
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calculate the gas generation to ensure that gas generation rates are less than 

10 moles per cubic meter of storage roam volmne per year. 

CONI'ROLI.ED PROPERl'IES 

o Pressure relief of waste packages 

o Container design 

CCMPLIANCE RE0UIREMENrS 

TRO waste packages will comply with this criterion if the f,ollowing 

conditions are met: 

5.7.1 

5.7.2 

The contents of the packages are included in the data package as 

to the waste matrix, alpha-curie content, and mass and volt.nne 

percent of organic content. 

The TRO waste packages comply with pressure relief and positive 

gas communication from the liner (other than plastic bags) 

requirements as specified. 

DISOJSSION 

0 

0 

The shipper must determine and report the alpha-curie content, waste 

matrix, voltnne, and mass and voltnne percent of organic content in 

each waste package. This may be done by a.s;:;ay, records, 

measurements, calculations, or other acceptable means. The data 

submitted by the shipper must be sufficient to allow verification of 

gas generation rates by others to ensure that the 10 moles per cubic 

meter of storage room volmne per year is not exceeded. 

Positive venting of containers is required to prevent pressure 

buildup of gas while still precluding release of radioactive 

particles from the package. Filtered vents with or without hydrogen 
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getters or recombination catalysts are the only acceptable method for 

meeting the transportation requirements for shipment in 'mUPACT II. 

Additionally, vents shall be installed in such a manner as not to 

degrade the waste package's ability to meet all applicable r::or 
shipping requirements. 

5. 8 CRITERION: IABELING 

In addition to ror labeling requirements, each waste packag1e shall be 

uniquely identified by means of a label pe.nnanently attached in a conspicuous 

location. '!he package identification number (to be standardized) shall be in 

medium to low density Code 39 barcode symbolcx;y per MIL-STD-1189 in characters 

at least 1 inch high, and alphanumeric characters at least 1/2 inch high. 

'!he label must be reasonably expected to remain legible and affixed to the 

container for a period of 10 years under anticipated conditions of interiltl 

storage before shipment to the WIPP and en-placement underground. 

'!he purpose for this criterion is to provide container identification to 

operating personnel. 

C'ONI'ROLIED PROPERnES 

0 D.rrable labelin3' methods 

o Iabel properties 

o Unique identification number 

a::MPLIANCE REOUIREMENIS 

TRU waste packages will comply with this criterion if the following 

conditions are met: 
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5.8.1 

5.8.2 

Each waste package shall be labeled with a unique package identi

fication number consisting of both a barcode and a series of 

letters, 'Which identify the generating site, and numerals, 'Which 

are the package serial number. 'Ihe barcode symbol will be 1 

inch high and the letters and mnnerals will be 1/2 inch high. 

'Ihe barcode will comply with all requirements shown in 

MIL-STD-1189 (Reference 9) . labels will be placed at 3 side 

locations approximately 120 degrees apart within 5 inches above 

the bottom and on the top surface of cylindrical containers and 

on all four sides and the tops of rectangular containers. 

'Ihe waste package label can reasonably be expected to remain 

legible and affixed to the package for a period of 10 years 

under anticipated conditions of interim storage. 

DISCJSSION 

0 'Ihe militacy standard for barcode syrnbology is applied because it 

gives specific criteria for the label properties (i.e., spacing, 

reflectivity, contrast, etc.) , and this requirement defines a unifonn 

syrnbology for all TRU waste participants. 

5. 9 CRITERION: DATA PACKAGE/CERI'IFICATION 

'Ihere shall be transmitted to the WIPP operator in advance of shipment, a 

Data Package/Certification attesting to the fact that the waste package meets 

the requirements of these criteria. 'Ihis Data Package/Certification shall be 

based upon a quality assurance prcgram subject to audit and verification and 

shall provide infonnation on the items specified below: 

o Package identification number 

o Package Assembly identification number (if applicable) 

o Date of waste package certification 
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WAC exception number (if applicable) 

Waste generation site 

Date of packaging (closure date) 

o M.aximum. surface dose rate in mRem/hr and neutron dose rate if greater 

than 20 mRem/hr 
0 Weight (in kg) 

o container type 

o Physical description of waste fonn (content code) 

0 Assay infonnation, including PE-Ci, alpha-Ci, and Pu-239 fissile gram 

equivalent content 

o Radionuclide infonnation including radionuclide syrnl:x:>l,. quantity, and 

measure (in grams or Cllries) 

0 Radioactive mixed waste (identity and quantity of hazardous waste 

characteristic[s]) 

o Weight and volmne percent of organic materials content 

o Measured or calculated thennal power (if over 0.1 watt/ft3) 

o Shipment number 

0 

0 

0 

Date of shipment 

Vehicle type 

TRUPACT number ( s) 

o Other inf onnation considered significant by the shipper 

o Name of certifying official who certified the waste package 

o Name of person who certifies that the shipment meets the TRUPACT 

Authorized Payload Compliance Plan 

A hard copy of the signed and dated Certification Stateirent, certifying 

that the waste content and packaging are in accord with the WIPP-WAC and that 

the waste is unclassified, shall be maintained on file at each site for WAC'CC 

audits. 

'!he purpose of this criterion is to provide documentation on waste shipped 

to the WIPP. 
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roNIROUED PROPERI'Y 

o Transmittal of required. infonnation prior to each shipment 

CCMPLIANCE REOUIREMEN1'S 

TRU waste packages will comply with this criterion if the :eollc:Ming 

conditions are met: 

5.9.1 

5.9.2 

5.9.3 

DISCUSSION 

'!he shipper shall have operating procedures for determining data 

required in Criterion 5. 9. 

'!he data package, in a fonnat defined. by WIPP-COE-157 (Reference 

10), shall be transmitted to the WIPP prior to the shipment of 

the waste. 

A designated. individual representing the waste o:rrtifying 

facility shall review the appropriate records for each waste 

package in the shipment to ensure that the compliance 

requirements in this document have been foll or.Ned... A dated.,, 

signed. Certificate of Compliance to this effect shall be 

maintained. by the shipper's organization. 

The certification statement indicates that the waste packaqe is in full 

compliance with the WIPP-WAC as defined in the site's approved. c..ertification 

plan. 

'llle date of shipment refers to the actual date of shipment .. 

A starnard system will be used. for the physical description of waste 

fonn. Content codes develope;:l by the shipper and approved. by the WAC 
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Certification Committee shall be used in lieu of physical descriptions. other 

physical infonnation, including neutron contributions (greater th.an 20 mRern/hr) 

to the surface dose rate, shall be included in the data package. 

Assay infonnation will allow the calculation of PE-Ci alpha--ci.an:l Pu-239 

fissile gram equivalent. 

Arr:! changes to radiation levels, type of container, or package weight that 

occur as a result of certified storage will require up::lating the data package. 

If hazardous materials (as defined by 40 CFR 261) are present, infonnation 

on such materials shall be included in the data package urrler Ha2:ardous 

Material sections. 

other hazards requiring special consideration of the WIPP sh.ould be listed 

urrler other infonnation. 
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